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G02-99-045

Docket No. 50-397

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, D.C. 20555

Gentlemen:

Subject WNP-2 OPERATING LICENSE NPF-21
TRANSMITTALOF THE WNP-2 EMERGENCY PLANREQUESTING
REDUCTION IN ON-SHIFT HP STAFFING

In accordance with 10 CFR 50.4(b), 50.54(q), and 10 CFR 50 Appendix E, attached is the signed
original of the WNP-2 Emergency Plan. A detailed synopsis and justification of the changes are
also provided.

This submittal reduces the number ofon-shift Health Physics Technicians from 3 to 2, and moves
the third Health Physics Technician to a 60 minute responder category. These changes were
evaluated pursuant to the requirements of 10 CFR 50.54(q), and the changes were determined to
potentially reduce the effectiveness of the plan as previously approved. Approval of these
changes is requested prior to implementation.

Should you have any questions or desire additional information regarding this matter, please
contact me or Tim Messersmith at (509) 377-8568.

Respectfully,

R.L. Webring (MailDrop PE08)
Vice President, Operations Support/PIO

Attachments

cc: EW Merschoff-NRC MV
LJ Smith - NRC RIV
JS Cushing - NRR
NRC Sr. Resident Inspector - 927N
DLWilliams - BPA/1399
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Chapter 13

CONDUCT OF OPERATIONS

13.1 ORGANIZATIONSTRUCTURE

The organizational structure of the Supply System and the line of responsibility for the
operation of WNP-2 is in accordance with established administrative and quality standards that

apply to this operation. The applicable organization charts are shown in Figures 13.1-1
through 13.1-11.

13.1.1 MANAGEMENTAND TECHNICALSUPPORT ORGANIZATION

The Washington Public Power Supply System (Supply System) is a municipal corporation and
a joint operating agency of the State of Washington. Its membership is made up of a limited
number of operating public utilitydistricts and cities, all located in the State of Washington.
The management and control of the Supply System is vested in the Executive Board.

The Executive Board consists of five members of the Supply System Board of Directors and
six outside directors. Three outside directors are selected by the Board of Directors, and three
directors axe appointed by the Governor of the State of Washington.

The fullBoard of Directors has members representing each of the Supply System's member
utilities, and has the authority to select the inside members of the Executive Board and to
terminate existing projects or authorize new projects.

Certain responsibilities for day-to-day management of the Supply System have been delegated
to the Chief Executive Officer (the chief administrative officer).

The staff of the Supply System includes senior management level positions (Vice Presidents),
which are responsible to the Chief Executive Officer for performance of specialized work by
their respective groups. The Chief Executive Officer retains the title of Chief Nuclear Officer.
See Figure 13.1-1 for an organization chart.

13.1.1.1 Technical Su ort for erations

Technical support for the nuclear organization is the responsibility of the Vice President,
Nuclear Operations.

The Vice President, Nuclear Operations, is responsible for the safe, reliable, and efficient
operation and maintenance of WNP-2 and for providing major services which support plant
operation.

13.1-1
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Reporting to the Vice President, Nuclear Operations, are departments which provide support in
the areas of Engineering and Nuclear Training (see Figure 13.1-2).

The Engineering General Manager is responsible for design control of all authorized plant
modifications, technical expertise in the fundamental engineering disciplines such as
mechanical, electrical, civil, chemical, etc., as well as specialty areas such as materials,
welding, and inservice inspection engineering. The Engineering General Manager is also
responsible for providing technical support in the areas of system engineering, technical
programs, nuclear fuel management, and equipment engineering. An organization chart for
Engineering is shown in Figure 13.1-3.

The responsibilities of the Nuclear Training Organization are described in Section 13.2. An
organization chart is shown in Figure 13.1-4.

The Vice President, Operations Support/Public Information Officer, is responsible for Security
Programs; Quality; Regulatory Affairs; Emergency Preparedness, Industrial Safety, and
Occupational Health; Communications and External Affairs; Nuclear Safety Issues Program;
and Procurement (see Figure 13.1-5).

The Quality Manager's responsibilities are described in the WPPSS Operational Quality
Assurance Program Description (OQAPD), WPPSS-QA-004. An organization chart is
provided in Figure 13.1-6.

Support and refueling operations are provided by personnel from all of the support
organizations and are directed by the plant staff.

13.1.1.2 Or anizational Arran ement

Figures 13.1-1 through 13.1-6 provide the current corporate structure as applicable to WNP-2
support organizations. The number of personnel to be assigned to each of the working level
organizations willbe determined based on workload and need for pertinent expertise. Ifthe
need arises, qualified outside contractors willbe used to support the Supply System staff.

The Plant General Manager, to whom the responsibility of safe and efficient plant operation is
delegated, reports to the Vice President, Nuclear Operations.

13.F 1.3 ualifications

Qualification requirements for key technical support personnel who fulfillthe responsibilities
identified in Section 13.1.1.1 shaH meet the criteria of Regulatory Guide 1.8, Revision 1,
1977 (see the OQAPD). The WNP-2 personnel qualification and traiiung programs are under
continuing review and modification to reflect the changes following the TMIaccident. The

13.1-2
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Manager of Design and Projects Engineering meets the definition and qualifications of
"Engineer in Charge."

Any Vice President or Manager listed in Section 13.1.1.1 may authorize deviations from the
qualification requirements for subordinate positions when, in their judgment, the combined
education, experience, and managerial competency of a particular individual are sufficient to
ensure adequate performance of assigned responsibilities. Such exceptions willbe documented
in writing and willnot be used as a means to degrade the overall qualifications of the support
staff. Deviations are not authorized for those positions whose qualifications are described in
the Technical Specifications and the OQAPD.

13.1.2 OPERATING ORGANIZATION

13.1.2.1 Plant Or anization

This section describes the structure, functions, and responsibilities of the onsite organization
established to operate and maintain the WNP-2 Plant. Figures 13.1-7 through 13.1-11 show
the WNP-2 plant organization. The principal departments that function directly under the
supervision of the Plant General Manager are Operations, Maintenance, Chemistry, and Health
Physics (see Figure 13.1-7).

The Security Force Lieutenant is responsible to the Plant General Manager for day-to-day
operation of the WNP-2 Plant Security Program and receives functional supervision from
Operations Support management.

Position titles, NRC licenses required, and lines of functional reporting, as well as direct lines
of communications, are indicated on the organization charts.

13.1.2.2 Plant Personnel Re onsibilities and Authorities

13.1.2.2.1 Plant Management

The Plant General Manager has direct responsibility and authority for all plant activities. The
Plant General Manager reports directly to the Vice President, Nuclear Operations.

The Plant General Manager has the responsibility for management of the following plant
departments: Operations under the direction of an Operations Manager; Maintenance, along
with Planning, Scheduling, and Outage, are under the direction of a Maintenance Manager;
Chemistry under the direction of a Chemistry Manager; and Health Physics under the direction
of a Radiation Protection Manager.

A Security Force Lieutenant exercises supervision and authority over the onsite security
personnel. The Security Force Lieutenant reports to the Plant General Manager or the

13.1-3
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designated representative on day shifts and to the Shift Manager during other than normal
working hours (i.e., backshifts, weekends, and holidays).

In the event of incapacitation of key plant personnel or unexpected contingencies of a

temporary nature, the line of succession of authority and responsibility for all plant activities is
as follows:

ao

b.
c,
d.

Plant General Manager,
Operations Manager,
Assistant Operations Manager, and

Duty Shift Manager.

13.1.2.2.2 Operations Supervision

Operations is under the direction of the Operations Manager. The Operations Manager is
responsible for overall plant operation. The Operations Manager directs and manages the
activities of operations to ensure safe plant operation and control of plant systems in
compliance with licensing documents.

The Operations Manager is responsible for being cognizant of and complying with the
0QAPD.

The Operations Manager is responsible for the day-to-day routine as well as the abnormal or
emergency operating situations that may arise. The Operations Manager is responsible to see

that all operations are carried out in a safe, efficient manner and that the plant is operated in
strict conformance to the Operating License, Technical Specifications, and in accordance with
approved written procedures. Additionally, the Operations Manager is responsible for
operating personnel schedules, development, and periodic review of plant operating procedures
and instructions, and the preparation of operating records and reports.

The Assistant Operations Manager supports and assists the Operations Manager in the
performance of these duties. The Assistant Operations Manager is responsible to the
Operations Manager for the immediate supervision of the unit staff, and as such, he receives
direction from the Operations Manager for the day-to-day routine and supervises
implementation. The individual normally maintains a current Senior Reactor Operator (SRO)
license. During periods of transition such as promotion, the individual with a current SRO,
either the Operations Manager or the Assistant Operations Manager, willhave the
responsibility for immediate supervision of the unit staff. In either case, the individual with
the SRO may only be relieved by another individual possessing a current SRO. The Assistant
Operations Manager assumes total responsibility for the Operations Manager's duties during
periods when the Operations Manager is temporarily absent from the plant. (See Figure
13.1-8 for an organization chart of the Operations Department.) 0,

13.1-4
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The plant Fire Marshall assists the Operations Manager in the implementation of the Fire
Protection Program. Responsibilities include ensuring that the fire protection systems and

components are maintained and that the Fire Brigade is adequately trained and staffed. More
detailed information is contained in Section 13.2.2.5.2.

13.1.2.2.3 Operating Shift Crew Supervision

Within the Operations Department are a minimum of five shift crews during normal
operations. In some situations, such as refueling outages, these may be reduced to four shift
crews. Plant management and technical support willbe present or on call at all times to
provide advice to the shift personnel.

The Shift Manager holds an SRO license and is directly responsible to the Operations
Manager. The Shift Manager is in charge of all plant operations on shift and is directly in
charge of and responsible for the shift crew assigned to his specific shift. The Shift Manager
has the authority to institute immediate action in any given situation to shut the plant down, or
eliminate difficulties to preclude violation of the operating license or Technical Specifications,
or to avert possible injury or undue radiation exposure of personnel. Additionally, the Shift
Manager may at times direct the activities of other personnel during tasks such as backshift
maintenance, health physics, chemistry control, and security implementation. The Shift
Manager also keeps plant management appraised of situations that may affect plant safety
and/or constitute a hazard to the general public. During other than normal working hours, the
Shift Manager assumes responsibility for all plant operations in the absence of senior plant
management personnel.

The Control Room Supervisor holds an SRO license and assists the Shift Manager in the
performance of duties and assumes those duties during periods when the Shift Manager is
unavailable. The Control Room Supervisor is responsible for supervising the activities of the
Control Room Operators and other assigned personnel (i.e., equipment operators and
maintenance support personnel) required to operate the plant safely and efficiently. The
Control Room Supervisor is directly responsible to the Shift Manager.

The Shift Support Supervisor assists the Shift Manager in the performance of his duties. The
Shift Support Supervisor is responsible for the supervision and direction of personnel assigned
to perform balance-of-plant (BOP) operating functions such as operations of makeup water
treatment system, radwaste processing systems, and other plant support systems. The
individual is responsible for performing administrative duties as assigned.

Allcore alterations are observed and directly supervised by either a licensed SRO, or licensed
SRO limited to fuel handling, who has no concurrent responsibilities during the performance
of the core alterations.
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13.1.2.2.4 Shift Technical Advisor

The Shift Technical Advisor (STA) assists the Shift Manager in the performance of his duties.
The STA provides engineering expertise on shift pursuant to safe and efficient operation of the
plant. Also, the STA monitors reactor core operations, and core management and reactivity
controls as directed by the Control Room Supervisor and by a qualified reactor/fuels engineer.

13.1.2.2.5 Licensed Operators

In addition to the licensed supervisors listed above, there are a minimum of two reactor
operators on each shift. The reactor operator holds a reactor operator (RO) license and is
responsible to the Control Room Supervisor for the safe and efficient operation of the plant
from the central control room. The RO follows approved procedures in performing work and
is responsible for taking the immediate action required to maintain or bring the plant to a safe
condition during abnormal and/or emergency conditions. However, ifa particular situation is
not covered by a procedure, the individual may seek advice from the Control Room
Supervisor, or ifthe situation is critical, may use his or her own judgment to prevent damage
to equipment, injury to personnel, or undue radiation exposure ofplant personnel and the
general public. The RO directs and supports the activities of other operators in the
performance of their duties and works cooperatively with all plant service groups that interface
with plant operation.

13.1.2.2.6 Nonlicensed Operators

The equipment operators (EO) are responsible to the Control Room Supervisor or Shift
Support Supervisor for assisting in the plant operation and performing work assignments from
local control stations and all other defined areas outside of the central control room. The EO
follows approved procedures in doing work and does not deviate from those procedures except
as authorized. The EO performs assigned routine inspections and manipulates equipment
without close supervision. The EO also performs special assignments as directed.

13.1.2.2.7 Engineering Management

Reporting to the Engineering Geneial Manager are the Technical Services/Systems
Engineering Manager, Reactor/Fuels Engineering Manager, and Design and Projects
Engineering Manager (see Figure 13.1-3 for organization chart).

They are responsible for developing and implementing plant programs and procedures which
provide proper management control in the above areas and thus ensure compliance with the
conditions of the operating license and proper plant safety. They interface with technical
support organizations to support plant operations. I
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The engineering organizations are responsible for being cognizant of and complying with the

Operational Quality Assurance Program.

13.1.2.2.7.1 Technical Services/S stems En ineerin Mana er. The Technical

Services/Systems Engineering Manager is responsible for overall direction of the system

engineering program in support of plant operation, maintenance, and chemistry in the areas of
NSSS systems, control/electrical systems, and BOP systems.

The Technical Services/Systems Engineering Manager is responsible for system management

functions in support of operations including operability determination, evaluation of Technical

Specifications requirements, developing long range plans for system improvement and

performance, and providing troubleshooting expertise to operations and maintenance.

The Technical Services/Systems Engineering Manager is responsible for the development,

implementation, and execution ofprograms to monitor system performance, to conduct

inspections, and to perform specialized testing. The objective is to identify potential

component degradation, minimize threats to successful operation of systems and the plant, and

to identify opportunities for improvement.

The Technical Services/Systems Engineering Manager is the primary interface with Design and

Projects Engineering in support of maintaining plant compliance with design and licensing

requirements. This includes interfacing with other technical support organizations in

preparation of design changes, evaluation of plant systems, and implementation of new system

programs and processes.

The Technical Services/Systems Engineering Manager is responsible for implementation of
field testing and performance monitoring of plant systems and critical plant programmatic
processes such as the fuse control program, instrumentation enhancement program, and valve

programs. This includes providing recommendations to plant management for implementation

of new program requirements, performing periodic assessments of existing programs, and

recommending component or system improvements.

Reporting to the Technical Services/Systems Engineering Manager are the Systems

Engineering Supervisors for nuclear steam supply systems (NSSS), BOP systems, instrument
and control systems, electrical systems, major maintenance, and performance engineering.

Systems Engineering Supervisors direct the activities of the Systems Engineering staff in
support of plant operation in the functional areas of mechanical engineering, instrumentation

and control engineering, and electrical engineering. Activities include initiating engineering

design changes, making recommendations for improved operation, and providing operating
and maintenance support for instrumentation and control systems, mechanical systems,

electrical systems, plant water systems, and waste handling systems. The Systems Engineering
staff represent the plant in assigned licensing areas with all state and federal licensing
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authorities (through responsible corporate organizations). They evaluate, interpret, or prepare
licensing documents (e.g., FSAR).

13.1.2.2.7.2 Reactor/Fuels En neerin Mana er. The Reactor/Fuels Engineering Manager
is responsible for fuel design, overaH management of the reactor core, and monitoring of core
parameters.

The Reactor/Fuels Engineering Manager is responsible for providing technical support to
Operations in management of refueling floor activities, support to Maintenance in resolving
refueling equipment problems, providing technical resources for resolution of vessel hardware
problems and concerns with interfacing systems which influence or monitor core reactivity, for
maintaining involvement in applicable industry initiatives affecting core reactivity issues and
new developments in core operation, providing recommendations to plant management on
operating strategies in support of normal and off-normal operating situations, and planned
shutdown and startup activities.

The Reactor/Fuels Engineering Manager ensures sound fuel design philosophy is followed and
that fuel designs provide no unreasonable challenges to safe plant operation.

Reporting to the Reactor/Fuels Engineering Manager are the Fuel Design Supervisor, Reactor
Engineering Supervisor, as well as computer engineering and other technical support
specialists.

The Reactor Engineering Supervisor and staff are responsible for performing periodic core
physics evaluations to monitor the operation, burnup, and thermal/hydraulic performance of
the reactor core. They provide and maintain plant operating curves and reactivity data for use
by shift operation personnel and are responsible for the onsite accountability of nuclear fuel
and special nuclear materials.

The Fuel Design Supervisor and staff are responsible for core design, fuel planning, licensing
support (e.g., COLR, accident/transient analysis), and analytical work necessary to support
cycle operation (e.g., control rod pattern recommendations).

13.1.2.2.7.3 Desi and Pro ects En neerin Mana er. The Design and Projects
Engineering Manager is responsible for plant design and configuration control; technical
design and engineering expertise in the fundamental engineering disciplines (e.g., mechanical,
electrical, civil, fire protection, etc.); and engineering/management ofprojects.

13.1.2.2.8 Nuclear Engineering Supervision

See Section 13.1.2.2.7.2.
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13.1.2.2.9 Health Physics Supervision

See Section 12.5.1 for a description of duties, responsibilities, and reporting relationships.
See Figure 13.1-9 for an organization chart.

13.1.2.2.10 Chemistry Supervision

Chemistry is under the direction of the Chemistry Manager, who reports to the Plant General
Manager. The group provides plant oversight for system chemistry optimization and control,
gaseous, and liquid effluent releases, Radwaste Processing and Chemical Control, the Offsite
Dose Calculation Manual, the Radiological Environmental Monitoring Program (REAP), and
Radiological Effluent Report. See Figure 13.1-10 for an organization chart.

13.1.2.2.11 Maintenance Supervision

Maintenance is under the direction of the Maintenance Manager. The Maintenance Manager is
responsible for the WNP-2 Maintenance Program and for the development and implementation
of maintenance processes and procedures which willensure the safe and reliable operation of
plant equipment. The Maintenance Manager reports to the Plant General Manager. The
organization is shown in Figure 13.1-11.

The Maintenance Manager manages the activities of the following groups: Electrical,
'nstrument and Control, Mechanical, Standards Lab, Coatings, and other teams, such as
Fix-It-Nowand Multidiscipline, when such teams are formed to address specific maintenance
or business needs. Shops and/or teams may be combined as long as supervisory qualifications
are maintained as described in Section 13.1.3.4. The Maintenance Manager is also responsible
for planning, scheduling, and coordination of work during operation and outage periods.

Allplant modifications are accomplished through this department either directly or through the
actions of the Site Support Services contractor. Engineering, Training, and Support Services,
as discussed in Section 13.1.1.1, provide support for this department. Other support is
provided when needed in the form of vendor representatives for technical guidance on
maintenance of major components of the plant.

Maintenance Supervisors are responsible for the day-to-day implementation of the Maintenance
Program. They are responsible for maintaining plant electrical, instrumentation, and
mechanical systems through preventive and corrective maintenance and surveillance programs.

The Coatings Program Supervisor is responsible for ensuring continued as-left appearance of
painted areas and components. Responsibilities also include implementation of a quality
labeling program for plant structures and components.
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The Standards Lab group is responsible for maintenance and calibration of measuring and test
equipment.

13.1.2.2.12 Quality Supervision

A description of duties and responsibilities for the Quality Department is contained in the
0QAPD.

13.1.2.3 eratin Shift Crews

13.1.2.3.1 Shift Crew Composition

Shift coverage is provided by using a rotating shift schedule depending on operating needs.
The schedules are based on a 40-hr work week and shifts are normally of 8 or 12 hr duration
(excluding shift turnover time).

During normal operations, a minimum of five crews provide 24 hr/day, 7 day/week coverage.
Table 13.1-1, as well as the Technical Specifications and the Emergency Plan, identify the
minimum number and type of licensed and unlicensed personnel required to be onsite.

For those operations that involve core alterations, direct supervision of all fuel movements is
provided by an individual holding an SRO license. This person has no other concurrent
responsibilities during this assignment.

It is WNP-2 policy to maintain an adequate number ofpersonnel in the Shift Manager, Control
Room Supervisor, Shift Support Supervisor, STA (ifrequired), Control Room Operator, and
Equipment Operator positions such that the use of overtime is not routinely required to
compensate for inadequate staffing.

13.1.2.3.2 Shift Responsibility for Radiation Protection

A minimum of one Health Physics Technician is assigned to each operating shift to provide
radiological surveillance/control (see Table 13.1-1).

Allshift personnel are instructed in the fundamentals of health physics such as implementing
radiation protection procedures, radiation and contamination surveys, use ofprotective barriers
and signs, use ofprotective clothing and breathing apparatus, radiation monitoring, and
accumulated dose.

Shift personnel are responsible for immediately informing the on-duty Shift Manager if
conditions develop that exceed or are likely to exceed preestablished radiation levels or
exposure limits or ifthey believe that unsafe or hazardous conditions exist. The Shift Manager
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willevaluate the situation and ifa radiological condition exists that warrants attention and

investigation, the appropriate Health Physics personnel willbe called for assistance.

13.1.2.3.3 Shift Maintenance Support

Craftsmen and technicians, as required, are assigned to each operating shift for the puipose of
providing maintenance support and surveillance testing in the areas of instrumentation and
controls and mechanical and electrical equipment.

13.1.2.3.4 Shift Fire Brigade

A Shift Fire Brigade, consisting of a miiiimum of five members of the nominal shift
complement, shall have advanced fire traiiiing and be equipped for fire fighting. This select
group on each operating shift willhave primary response capabilities and willrespond to
emergencies involving fire and/or emergencies where life threatening danger exists,

The brigade shall not include the minimum shift crew complement required to safely shut
down the unit. At a iniiiimum the brigade leader and two brigade members shall have
sufficient knowledge ofplant fire safe shutdown systems. The balance of the fire brigade shall
be composed of Fire Brigade trained support personnel. See Section 13.2.2.5 for the
qualification requirements for fire brigade members.

13.1.2.3.5 Shift Chemistry Support

At least one qualified chemistry technician is assigned to each operating shift for the purpose
of providing chemistry support in the area of chemical surveillances while the plant is in
Modes 1, 2, or 3.

13.1.3 QUALIFICATIONSOF NUCLEARPLANTPERSONNIEL

The minimum educational and experience qualifications for the onsite plant personnel are
based on Regulatory Guide 1.8, Revision 1, 1977. Ifan individual who does not meet the
minimum qualification criteria is placed in a discipline, it willbe specifically pointed out and
justification or explanation provided. See Section 13.1.1.3. Personnel qualification and
training programs are under continual review and modification to reflect the changes following
TMI. The niinimum qualification requirements identified in Section 13.1.3.1 willbe revised
accordingly. The licensed ROs and SROs meet or exceed the niiniinum qualifications of the
supplemental requirements specified in Sections A and C of Enclosure 1 of the March 28,
1980, NRC letter to all licensees.
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13.1.3.1 Plant Mana ement

Plant General Mana er

The Plant General Manager shall have 10 years of responsible power plant experience of
which a minimum of 3 years shall be nuclear power plant experience. A maximum of 4 years
of the remaining 7 years of experience may be fulfilledby academic training on a one-for-one
time basis. This academic traiiiing shall be in an engineering or scientific field generaHy
associated with power production. The Plant General Manager shall have acquired the
experience and traiiiing normally required for examination by the NRC for an SRO license,
whether or not the examination is taken. The Plant General Manager should have a recognized
baccalaureate or higher degree in an engineering or scientific field generally associated with
power production.

3

13.1.3.2

13.1.3.2.1 Operations Manager

The Operations Manager shall have a miniinum of 8 years of responsible power plant
experience of which a minimum of 3 years shall be nuclear power plant experience.

A maximum of 2 years of the remaining 5 years ofpower plant experience may be fulfilledby
satisfactory completion of academic or related technical training on a one-for-one time basis.
The Assistant Operations Manager shall have qualifications similar to those of the Operations
Manager. The Operations Manager or Assistant Operations Manager shall hold an SRO
license.

13.1.3.2.2 Shift Manager

The Shift Manager shall have a minimum of a high school diploma or equivalent and 4 years
of responsible power plant experience of which a niinimum of I year shaH be nuclear power
plant experience. At least 6 months of nuclear plant experience willbe at WNP-2. A
maximum of 2 years of power plant experience may be fulfilledby academic or related
technical training on a one-for-one time basis. The Shift Manager shall hold an SRO license.
For NRC license eligibilityguidelines (experience, traiiiing, and education) for an SRO
license, see NUREG-1021, section ES-202.

13.1.3.2.3 Control Room Supervisor

The Control Room Supervisor shall have a minimum of a high school diploma or equivalent
and 4 years of responsible power plant experience, of which a miniinum of 1 year shall be
nuclear power plant experience. At least 6 months of nuclear plant experience willbe at
WNP-2 site. A maximum of 2 years of power plant experience may be fulfilledby academic
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or related technical training on a one-for-one time basis. The Control Room Supervisor shall
hold an SRO license. For NRC license eligibilityguidelines (experience, traimng, and
education) for an SRO license, see NUREG-1021, section ES-202.

13.1.3.2.4 Shift Technical Advisor

The STA possesses a bachelor's degree in engineering or science with sufficient courses to
provide a sound background for understanding the design and operation of a BWR power
plant. The STA shall have a minimum of 2 years ofpower plant experience with at least
6 months of nuclear plant experience at WNP-2.

13.1.3.2.5 Shift Support Supervisor

The Shift Support Supervisor shall have a high school diploma or equivalent. The individual
shall have 4 years ofpower plant experience of which 1 year shall be nuclear power plant
experience. This position does not require an RO license.

13.1.3.2.6 Reactor Operator

The RO shall have a minimum of a high school diploma or equivalent of which a mitmnum of
1 year shall be nuclear power plant experience. At least 6 months of the nuclear experience
shall be at the WNP-2 site unless the incumbent has an equal amount of nuclear experience
acquired on a similar unit. The individual shall hold an RO license. For NRC license
eligibilityguidelines (experience, trahung, and education) for an RO license, see NUEEG-
1021, section ES-202.

13.1.3.2.7 Equipment Operator

Before assuming the full responsibilities of the position in the plant, the Equipment Operator
shall have a mhumum of a high school diploma or equivalent and shall have completed the
Supply System training program for Equipment Operators. This position does not require an
RO license.

13.1.3.3 En neerin

13.1.3.3.1 Technical Services/Systems Engineering Manager, Reactor/Fuel Engineering
Manager, and Design and Projects Engineering Manager

The Technical Services/Systems Engineering Manager, Design and Projects Engineering
Manager, and Reactor/Fuel Engineering Manager shall have a minimum of 8 years of related
technical experience of which 1 year should be nuclear power plant experience. A maximum
of 4 years of the remaining 7 years may be fulfilledby satisfactory completion of academic
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trauiing. A bachelor of science degree in engineering or physical sciences suitable to the
nuclear power field is required. The Reactor/Fuel Engineering Manager shall have a
minimum of 2 years of experience in areas such as reactor/core physics, measurements, heat
transfer, and physics testing.

e

13.1.3.3.2 Engineering Supervisors

The Engineering Supervisors in System Engineering, Engineering Programs, and Design and
Projects Engineering shall have a minimum of 8 years of related technical experience of which
1 year shall be nuclear power plant experience. A maximum of 4 years of the remaining
7 years may be fulfilledby satisfactory completion of academic training. A bachelor of
science degree in engineering or physical sciences or the equivalent is required. The Reactor
Engineering and Fuel Design Supervisors shaH have a minimum of 2 years experience in areas
such as reactor/core physics, measurements, heat transfer, and physics testing.

13.1.3.3.3 Fire Protection Engineer

The qualified Fire Protection Engineer meets the qualifications of member grade in the Society
of Fire Protection Engineers or is a registered Fire Protection Engineer.

13.1.3.4 Maintenance

13.1.3.4.1 Maintenance Manager

The Maintenance Manager shall have a minimum of 7 years of responsible power plant
experience or applicable industrial experience, a minunum of 1 year of which shaH be nuclear
power plant experience. A maximum of 2 years of the remaining 6 years ofpower plant or
industrial experience may be fulfilledby satisfactory completion of academic or related
technical training on a one-for-one time basis. He further should have nondestructive testing
familiarity, craft knowledge, and an understanding of electrical, pressure vessel, and piping
codes.

13.1.3.4.2 Maintenance Supervisors

Maintenance Supervisors shall each have a high school diploma or equivalent and should have
a miiiimum of 4 years experience in the craft or discipline that they supervise in accordance
with ANSI 18.1, 1971. In cases where a supervisor does not have a minimum of 4 years of
experience in the discipline of the craft being supervised, technical direction for the craft will
be given by a qualified supervisor.
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13.1.3.3 ~HM 1 3

13.1.3.5.1 Radiation Protection Manager

The Radiation Protection Manager shall, at a minimum, meet the qualifications defined in
Regulatory Guide 1.8, Revision 1-R, May 1977. This individual shall have a bachelor'

degree or the equivalent in a science or engineering subject including some formal training in
radiation protection. The Radiation Protection Manager shall have at least 5 years of
professional experience in applied radiation protection. (A master's degree may be considered

equivalent to 1 year of professional experience and a doctor's degree may be considered

equivalent to 2 years ofprofessional experience where course work related to radiation
protection is involved.) At least 3 years of this professional experience shall be in applied
radiation protection work in a nuclear facility dealing with radiological problems similar to
those encountered in nuclear power stations, preferably in an actual nuclear power station.

13.1.3.5.2 Assistant Radiation Protection Department Manager

The Assistant Radiation Protection Department Manager shall meet the qualification
requirements of ANSI N18.1-1971, section 4.2.4. This includes a minimum of 8 years of
responsible positions, of which a minimum of 1 year shall be nuclear power plant experience.

A maximum of 4 years of the remaining 7 years of experience should be fulfilledby
satisfactory completion of academic training.

13.1.3.5.3 Health Physics Supervisors

Health Physics Supervisors shall, in accordance with ANSI 18.1-1971, have a high school
diploma or equivalent and a minimum of 4 years of related experience.

13.1.3.6 ChemiSthCP.

13.1.3.6.1 Chemistry Manager

The Chemistry Manager shall, in accordance with ANSI 18.1-1971, have a minimum of
5 years experience in chemistry of which a minimum of 1 year shall be in radiochemistry. A
minimum of 2 years of this 5 years experience should be related technical training. A
maximum of 4 years of this 5 years experience may be fulfilledby related technical or
academic training.

13.1.3.6.2 Chemistry Supervisors

Chemistry Supervisors who are responsible for directing the actions of technicians shall, in
accordance with ANSI 18.1-1971, have a high school diploma or equivalent and a minimum of
4 years of related experience.
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13.1.3.7 Qualiti

See the OQAPD for a description of qualification requirements.
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TABLE 13.1-1

MINKMUMSHIFT CREW COMPOSITION

Minimum Number of Personnel per Position
r Shift

Position Title Type of License Modes 1, 2, and 3 Modes 4 and 5

SM SRO

RO

SRO

RO

None

EO None

STA None

None

None

This table represents the miiiiinumnumber ofpersonnel required to fillany particular
position. It does not provide a total staffing level for an operating shift. Additional staff for
safe shutdown and fire brigade must also be satisfied.

Position title abbreviations are as follows:

SM Shift Manager with SRO on WNP-2
CRS Control Room Supervisor with SRO on WNP-2
RO Reactor Operator with RO or SRO on WNP-2
EO Equipment Operator
STA Shift Technical Advisor
HP Health Physics Technician

Modes

1.

2.
3.
4
5.

Power operation
Startup
Hot shutdown
Cold shutdown
Refueling

Except for the Shift Manager, the shift crew composition may be one less than the minimum
requirements for a period not to exceed 2 hr to accommodate unexpected absence of on-duty
shift crew members provided immediate action is taken to restore the shift crew composition to



WNP-2 FSAR Amendment 53
November 1998

TABLE13.1-1

MINIMUMSHIFT CREW COMPOSITION (Continued)

within the minimum requirements. This provision does not permit any shift crew position to
be unmanned on shift change due to an oncoming shift crewman being late or absent.

During any absence of the Shift Manager from the control room while the unit is in
Operational Condition 1, 2, or 3, an individual (other than the STA) with a valid SRO license
shall be designated to assume the control room command function. During any absence of the
Shift Manager from the control room while the unit is in Operational Condition 4 or 5, an
individual with a valid SRO license ox RO license shall be designated to assume the control
room command function.
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13.2 TRAINING

13.2.1 PLANT STAFF TRAJNII.'4G PROGRAM

In accordance with applicable federal guidelines, the WNP-2 Training Program has been

designed to provide plant personnel with sufficient knowledge, traiiiing, and experience to
enable them to safely and efficiently operate and maintain the plant and to protect the health
and safety of the public.

The overall training program has been developed and coordinated by the Supply System,
utilizing courses and programs produced by the nuclear steam supply system (NSSS) supplier,
traiiiing consultant organizations, the training staff, and other employees of the Supply System
possessing expertise in related disciplines.

The traiiiing program willprovide sufficient qualified reactor operators, senior reactor
operators, equipment operators, shift technical advisors, maintenance, health physics,
chemistry, and engineering support personnel to fully staff WNP-2.

Initial training programs provide qualified replacement personnel and continuing traiiiing
programs provide ongoing training for all plant staff commensurate with their area of
responsibility and knowledge level.

The Plant General Manager is responsible for overall conduct and administration of the
WNP-2 plant training program. The development and implementation of that program may be
delegated to the Nuclear Training Organization or other members of the plant staff.

ao General Employee Training - Program Description

Allpersonnel granted unescorted access to the station willbe trained in the
following areas:

1.
2.
3.
4.
5.

Appropriate plant security and emergency procedures,
General radiological protection,
Industrial safety,
Fire protection, and
Quality assurance program.

Written or oral exams willbe required for selected classes to determine
successful completion.
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b. General Employee Training - Fire Protection Program

1. Plant employees

Employees receiving an unescorted security clearance willbe provided
training to include orientation to the fire protection plans, evacuation
signals and procedures, and the procedure for reporting a fire.

2. Contractor personnel

Training willbe provided to contractors as part of their access status—
escorted or unescorted.

3. Security personnel

Training willbe provided to plant security personnel that addresses

(a) Entry procedures for offsite fire department,

(b) Personnel control during emergency evacuation, and

(c) Basic fire hazard recognition.

13.2.2 INITIALAND CONTINUINGTRAINING

13.2.2.I U~R
13.2.2.1.1 Initial Training

Under the normal progression of an individual through the various levels of operator
qualification, much of the material and experience willhave been previously obtained, and

hence, the licensed operator replacement training program willemphasize topics pertinent to
the control room operator job function and requirements necessary for fulfillingthe NRC
operator licensing qualifications. Replacement for licensed operators normally come from the
ranks of "qualified" nonlicensed operators; however, personnel from other departments or
from outside the utilitymay be trained as control room operators ifthey meet all requirements
for the position.

The WNP-2 Operations Training Superintendent shall have the responsibility for establishing,
supervising, and scheduling the initial licensed operator training program.

In accordance with 10 CFR 55.31(a)(4) the WNP-2 licensed operator initial training program
has been reviewed and approved by the Commission and was developed using a systems
approach to training.
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The licensed operator initial training program has been accredited by the National Academy
for Nuclear Training. The accreditation is renewed every 4 years. Accreditation is maintained
in accordance with Institute of Nuclear Power Operation (INPO) Guidelines 91-015,
"Objectives and Criteria for Accreditation of Training in the Nuclear Power Industry," and

91-016, "The Process for Accreditation of Training in the Nuclear Power Industry."

13.2.2.1.2 Continuing Training

A requalification traiiiing program implementing the requirements of 10 CFR 55.59, willbe
conducted to maintain the knowledge level and operating proficiency of licensed personnel.
The retraiiiing program willbe based on a 2-year cycle.

The WNP-2 Operations Training Superintendent shall have the responsibility for establishing,
supervising, and scheduling the retraiiiing program.

In accordance with 10 CFR 55.59(c) the WNP-2 licensed operator requalification training
program has been reviewed and approved by the NRC and was developed using a systems
approach to traiiiing.

The requalification program has been accredited by the National Academy for Nuclear
Training. The accreditation is maintained in accordance with INPO Guidelines 91-015,
"Objectives and Criteria for Accreditation of Training in the Nuclear Power Industry," and
91-016, "The Process for Accreditation of Training in the Nuclear Power Industry."

The retr uning and replacement program for the unit staff meets the requirements of
Section 5.5 of ANSVANS N18.1-1971, Appendix A of 10 CFR Part 55, and the supplemental
requirements specified in Sections A and C of Enclosure 1 of the March 28, 1980, NRC letter
to all licensees, and includes familiarization with relevant industry operational experience.

13.2.2.2 Nonlicensed erator Trainin

13.2.2.2.1 InitialTraining

Normally replacements willbe required to complete the following training prior to being
placed into the equipment operator qualification sequence:

ao

b.
C.

d.

Basic fundamentals,
Basic boiling water reactor (BWR) systems,
Reactor plant equipment and component theory, and
Administrative procedures.

The traiiiing willemphasize topics pertinent to the equipment operator job function and
requirements necessary for qualification.
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13.2.2.2.2 Continuing Training Program
0

1

Continuing training of nonlicensed operators may be conducted in conjunction with the
licensed operator requalification program. Nonlicensed operators shall be required to attend
specific lecture topics that pertain to their job level requirements. At a minimum, nonlicensed
operators shall participate in periodic reviews of systems and operating procedures for which
continuous familiarization is important for safe and efficient operation of the plant.
Specifically, the equipment operator retraining program consists of

ao

b.
C.

d.

Preplanned lecture series,
Update lecture series,
Normal/abnormal procedure review, and
Examinations/evaluations.

The WNP-2 Operations Training Superintendent has the responsibility for establishing,
supervising, and scheduling the equipment operator training program.

The equipment operator training program has been accredited by the National Academy for
Nuclear Training. The accreditation is renewed every 4 years. Accreditation is maintained in
accordance with INPO Guidelines 91-015, "Objectives and Criteria for Accreditation of
Training in the Nuclear Power Industry," and 91-016, "The Process of Accreditation of
Training in the Nuclear Power Industry."

13.2.2.3 Shift Technical Advisor Trainin

13.2.2.3.1 Initial Training

The initial shift technical advisor (STA) training program content willnormally include
training and qualification in the following subject areas:

a, Completion of the SRO replacement operator training program or equivalent
b. Plant transient/accident analysis, and
c. STA job specific training.

13.2.2.3.2 Continuing Training

Continuing training of the STAs is normally conducted in conjunction with the licensed
operator requalification training program. The STAs shall be required to attend specific
lecture topics that pertain to their job level requirements. At a minimum, STAs shall
participate in periodic reviews of systems and operating procedures for which continuous
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familiarization is important for safe and efficient operation of the plant. Specifically, the STA
retraining program consists of

a.
b.
C.

Preplanned lecture series,
Update lecture series,
Normal/abnormal procedure review, and
Examinations/evaluations.

The WNP-2 Operations Training Superintendent has the responsibility for establishing,
supervising, and scheduling the STA training program.

The STA training program has been accredited by the National Academy for Nuclear Training.
The accreditation is renewed every 4 years. Accreditation is maintained in accordance with
INPO Guidelines 91-015, "Objectives and Criteria for Accreditation of Training in the Nuclear
Power Industry," and 91-016, "The Process for Accreditation of Training in the Nuclear
Power Industry."

13.2.2.4 Other Plant Personnel aintenance Health Ph sics Chemist Technical

13.2.2.4.1 Initial Training

Replacement personnel, when hired, willbe given training commensurate with their job
responsibilities as determined necessary by the respective Department Manager and the
appropriate Training Supervisor after a review of past experience and training.

13.2.2.4.2 Continuing Training

Continuing training is conducted on a regular basis and consists of pertinent operating
experience and designated requalification topics. The continuing training willbe
commensurate with their assigned job responsibilities as determined necessary by their
respective Department Manager and Training Coordinator.

ld.d.d.d ~i* '

13.2.2.5.1 Initial and Continuing Training

Each assigned member of the Fire Brigade willcomplete initial and continuing Fire Brigade
training courses to provide the knowledge and skills necessary to accomplish the expected fire
fighting activities. The scope of this training willbe described and implemented by plant
procedures.
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One assigned member willbe designated as the Fire Brigade leader to direct the actual fire
fighting forces. This individual willreceive the training necessary to effectively carry out this
function.

The Fire Brigade leader and two additional members willbe knowledgeable of plant fire safe
shutdown equipment.

a. Planned meetings

Regular planned meetings for each Fire Brigade member willbe held each
quarter to review changes in the program and other subjects, as necessary.

During these planned meetings, the initial training program content willbe
reviewed for all Fire Brigade members over a 2-year period.

b. Practice sessions

Practice sessions willbe held for each Fire Brigade member annually on the
proper methods of fighting the various types of fires that could occur in a
nuclear power plant.

c. Drills

Planned drills willbe conducted for practice in responding as a team to areas of
the plant site where the Fire Brigade may be required to respond. Each Fire
Brigade member willbe required to participate in semiannual drills unless the
member was certified after the first semiannual drillperiod in conjunction with
the training cycle has been completed. Brigade members certifying after the
second drillperiod has been completed are not required to participate in a fire
drill for that calendar year.

One drill for each shift Fire Brigade per year willbe unannounced and one drill
for each shift Fire Brigade per year willbe on a back shift.

13.2.2.5.2 Offsite Fire Department

The offsite fire department that supplements the Fire Brigade willattend familiarization
training associated with the WNP-2 plant layout, operational precautions, radiation protection,
and special hazards associated with fires at a nuclear power plant. This offsite fire department
willparticipate in at least one fire drill each year.
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13.2.3 TRAININGPROGRAM EFFECTIVENESS

The effectiveness of the Training Program willbe evaluated by the following methods:

a. Satisfactory job performance as determined by periodic line management
evaluations and observations,

b. Satisfactory performance ofplant personnel on various oral and or written
examinations administered by the Supply System or NRC, and

c. Periodic reviews of instructors, programs, and traiiiing material as conducted by
Training and Engineering Support Section.

13.2.4 PLAN'I'RAININGRECORDS

The Nuclear Training Manager maintains complete qualification records on each member of
the plant staff.

Allrecords necessary to support requests for NRC reactor operator and senior reactor operator
licenses are included in these files. Records to be maintained are as follows:

ao

b.
C.

d.
e.

f.

Lecture series attendance,
Lecture examinations and answers by the licensees,
Annual examinations and answers by the licensees,
Simulator performance evaluation results,
Control Manipulations Tracking System Form, and
Additional training for deficiencies.

13.2.5 O'IHER 'IRAININGDOCUMENTS

For compliance with other applicable documents see Sections 1.8 and 12.5.3.8.
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13.3 EIVIERGENCYPLANNING

The detailed emergency plan is included as a separate volume in the WNP-2 Emergency
Plan.
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13.4 REVIEW AND AUDIT

The following sections describe the conduct of reviews and audits of operating activities that
are important to safety. The review and audit program is consistent with the requirements of
ANSI N18.7-1976, "Administrative Controls and Quality Assurance for the Operational Phase

of Nuclear Power Plants."

Periodic reviews of plant operations are performed by the plant operating staff. In addition,
the Supply System uses a formal onsite committee (see Section 13.4.1) and an independent

group (see Section 13.4.2) for review.

The Quality Department staff has formulated and executed an audit program for the plant
activities as defined in the Operational Quality Assurance Program Description (OQAPD).

The organization for review and audit and its relationship to other organizations is shown in
Figures 13.1-1, 13.1-5, and 13.1-6.

13.4.1 ONSITE REVIEW

Onsite reviews are consistent with Regulatory Guide 1.33 (see Section 1.8). The plant
operating staff provides, as part of the normal duties ofplant supervisory personnel, timely
and continuing monitoring of operating activities to assist the Plant General Manager in
keeping abreast of general plant conditions and to verify that the day-to-day operating activities
are conducted safely and in accordance with applicable administrative controls. These
continuing monitoring activities are an integral part of the routine supervisory function and are
important to the safety ofplant operation.

Additionally, in accordance with the OQAPD, the Plant Operations Committee (POC) serves
as a review and advisory organization to the Plant General Manager on all matters related to
nuclear and radiological safety.

A written administrative procedure describes the responsibility and authority of the POC. The
POC activities and review are described in the OQAPD. The results of POC review activities
are documented.

13.4.2 INDEPENDENT REVIEW

In accordance with the OQAPD, the Coiporate Nuclear Safety Review Board (CNSRB) is
responsible for an independent review program. The CNSRB reports to and advises the Chief
Nuclear Officer on the adequacy and implementation of Supply System nuclear and
radiological safety policies and programs.
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Documentation defining CNSRB membership, responsibilities, authority, and method of
operation is contained in a Site Wide Procedure. Significant organizational features and
review responsibilities are also described in the OQAPD. Conclusions of the independent
reviews are transmitted to the appropriate members of management.

An independent onsite review is provided by Quality Services which reports to the Manager,
Quality. Quality Services performs continuing review and assessment of plant activities
including operations experience to provide added assurance that these activities are performed
correctly, that human errors are reduced as far as practical, and to identify areas for improving
plant safety. Quality Services ensures that the following operating experience information is
reviewed:

a, Plant operating characteristics,

b. NRC Bulletins and Information Notices,

c. CFR Part 21 Reports,

d. INPO Significant Operating Experience Reports,

e. INPO Significant Event Reports,

f. Equipment Manufacturers Vendor data, and

g. Letters from architect-engineer, contractor, and equipment manufacturers that
concern defects in analysis, services, equipment, and parts or recommendations for
modifying, operating, or maintaining supplied equipment, which may indicate areas
for improving plant nuclear safety.

The objectivity of Quality Services is maintained based on a charter and reporting relationship
independent of plant line management, without precluding participation in plant activities and
tasks.

13.4.3 AUDITPROGRAM

A comprehensive program of audits is carried out to verify compliance to the OQAPD. These
audits are performed by or under the direct cogiiiz ince of the Quality Services staff. Written
reports of such audits are reviewed by the CNSRB, Plant General Manager, and other
management as appropriate. Timely resolution of any deficiencies noted during audits is
required to be by those organizations having responsibility for the area audited. Details of
those areas to be audited are described in the OQAPD.
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13.5 PLANTPROCEDURES

The administrative controls and quality assurance program for plant operation are carried out

in accordance with approved written procedures. Allactivities affecting nuclear safety are

conducted by written and approved procedures of a type appropriate to the circumstances, and

these activities are accomplished in accordance with these procedures.

13.5.1 ADMINISTRATIVEPROCEDURES

13.5.1.1 Conformance With Re lato Guide 1.33 Revision 2

ANSI N18.7-1976 and Regulatory Guide 1.33 including Appendix A are followed in
accordance with the Supply System position discussed in the Operational Quality Assurance

Program Descdption (OQAPD).

13,5.1.2 aration of Procedures

The Site Wide Procedures (SWP) Program provides the administrative controls necessary to
prepare, review, and approve the procedures required for plant operating activities.

The Chief Nuclear Officer has the overaH responsibility for the procedures program and its
implementing procedures. The Plant General Manager is responsible for the procedures that
are required by ANSI N18.7-1976 and Regulatory Guide 1.33 and Appendix A. The
preparation and review of the procedures are the responsibility of various plant staff personnel.
Allprocedures are approved according to the SWP Program and the OQAPD.

13.5.1.3 Procedures

The SWP Program for Administrative Procedures defines the responsibility, methods used,
and procedural action required to help ensure that the plant willbe managed in a safe and
dependable manner.

Administrative Procedures establish rules and instructions pertaiiiing to activities such as

procedure preparation, records management, plant reporting requirements, plant personnel
responsibilities and authorities, plant modification, corrective and preventive maintenance,
clearance orders, temponty changes to approved procedures, reviews ofplant documents,
surveillance testing and inservice inspection, equipment control, and material control.

Administrative Procedures governing standing orders to shift operations include the reactor
operator's authority and responsibilities; the senior reactor operator's authority and
responsibilities; the logbook use and control; issuance and updating of special orders; and the
plans for meeting the requirements of 10 CFR 50.54(i), (j), (k), (1), and (m). This includes a
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diagram of the control room that illustrates the area designated as "at the controls" as shown in
Figure 13.5-1.

13.5.2 'OPERATING ANDMAINIENANCEPROCEDURES

13.5.2.1 Control Room eratin Procedure

Detailed procedures used by the control room operators ensure plant safety and reliability.
These procedures are categorized and described as follows:

S stem eratin Procedures

The System Operating Procedures provide instructions pertinent to the various normal
operating modes of startup, operation, and shutdown of each system or subsystem. Checkoff
lists are included, where appropriate, with each procedure to delineate the proper equipment
lineup that is required.

General eratin Procedures

General Operating Procedures provide the instructions for the integrated operation ofplant
systems during startup, shutdown, power operations, and power changes. Checkoff lists, as
appropriate, are included to ensure that necessary prerequisites to integrated operation have
been completed. Checklists may also be used to confirm completion of major steps in the
proper sequence.

P
Abnormal Condition Procedures

Abnormal Condition Procedures specify operator actions for restoring selected equipment or
systems to their normal controlled status on a failure or to restore normal operating conditions
following a perturbation. These procedures axe not emergency procedures but are written to
aid the operator in determining ifa true emergency exists.

Abnormal Condition Procedures also contain response instructions for annunciator alarms and
for abnormal conditions within the major systems covered in System Operating Procedures.
Each safety-related annunciator is addressed in a written procedure which contains (1) meaning
of annunciator, (2) the source of the signal, (3) the immediate action that is to occur
automatically, (4) immediate operator actions, and (5) subsequent operator actions. Those
procedures that require the Immediate Operator Action steps to be memorized are given
adequate identification.
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Emer enc eratin Procedures/Severe Accident Guidelines

Emergency Operating Procedures/Severe Accident Guidelines are provided to guide operations

during potential emergencies. These procedures specify actions, including manipulation of
controls, to avoid further degradation of abnormal conditions or to reduce the consequences of
an accident or hazardous condition that has already occurxed.

13.5.2.2 Other Procedures

Other safety-related activities conducted in accordance with approved procedures are
categorized and described as follows (radioactive waste system operating procedures are
covered by System Operating Procedures and the other aspects of radioactive waste
management are covered by Health Physics and Chemistry Procedures).

Fuel Handlin and Refuelin Activities Procedures

Fuel Handling and Refueling Activities Procedures provide instructions for fuel and core
component accountability, new fuel handling, refueling operations, defective fuel handling,
reactor core component handling, and irradiated fuel shipment.

Surveillance Procedures oth erational Surveillance and Instrument and Electrical
~S

Surveillance Procedures provide instructions for performing periodic tests to verify and
document that safety-related structures, systems, and components continue to function properly
to remain in a state of readiness to perform their intended safety functions. Surveillance
Procedures cover systems operability tests, logic system functional tests, and instrument and/or
electrical functional tests and calibrations for the various surveillance requirements listed in the
Technical Specifications.

eratin and En neerin Test Procedu

Operating and Engineering Test Procedures provide instructions for performing special tests on
both safety and non-safety-xelated systems and components. These procedures contain tests
such as power ascension, turbine efficiency, system hydrostatic tests, and reactor steam
quality.

Nuclear Performance Evaluation Procedures

The Nuclear Performance Evaluation Procedures provide instructions for Engineering and
Operations in the performance of the following types of evaluations: core thermal power
evaluations, core thermal-hydraulic evaluations, intermediate range monitor, local power range
monitor, and average power range monitor calibration and criticalitypredictions.
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Maintenance Pro nms and Procedures

Maintenance Procedures provide instructions for performance of maintenance on safety-related
equipment or systems and selected non-safety-related equipment and systems. Maintenance
procedures cover mechanical, electrical, instrument and control, coatings, and refueling
activities.

Health Ph sics Procedures

Health Physics Procedures establish the administrative and technical controls for the Radiation
Protection Program and the implementing procedures for accomplishing the program.
Descriptions of the activities covered by these procedures are included in Chapter 12.

Chemis Procedures

Chemistry Procedures establish the administrative and technical controls for water quality
analysis. Chemical and radiochemical determination procedures and associated instrument
operation and calibration procedures are provided.

Emer enc Plan Im lementin Procedures

Detailed procedures prescribe the appropriate course of action necessary to limitor mitigate
the consequences for each classification of incidents described in the Emergency Plan. An
index of the Emergency Plan Implementing Procedures is included in Appendix IIto the
Emergency Plan.

'ecuri

Pro s Im lementin Procedures

Detailed security procedures prescribe the course of action necessary for compliance with the
policies of the Security Plan. The Security Plan and associated implementing procedures that
contain safeguards information are withheld from public disclosure (see Section 13.6).

Fire Protection Procedures

Fire Protection Procedures provide instructions for performing tests, inspections, and
scheduled maintenance on fire protection equipment and systems and actions required for
degraded systems.
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ODCM Im lementin Procedures

The ODCM Implementing Procedures prescribe the action necessary to implement the
requirements of the Offsite Dose Calculation Manual (ODCM), including effluent monitoring,
instrument calibration, and reporting requirements.

Environmental Com liance Procedures

Environmental Compliance Procedures establish the administrative and technical controls for
environmental compliance. These procedures provide instructions for the management of solid
wastes, pollution prevention and waste minimization, chemical storage and use, and hazardous
substance spills and cleanup.
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13.6 INDUSTRIALSECURITY

The WNP-2 Physical Security Plan contains a description of the physical protection program
for the facility as required by 10 CFR 50.54(p) and 10 CFR 73.55. The contents of this plan
are safeguards information and are withheld from public disclosure pursuant to Section
2.790(a)(3) of 10 CFR Part 2.
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Chapter 14

INITIALTEST PROGRAM

14.1 SPECIFIC INFORMATIONINCLUDEDIN PREUMINARYSAFETY
ANALYSISREP RTS

The initial test program overall test objectives and general pzerequisites were previously
provided in the Preliminary Safety Analysis Report (PSAR). The technical aspects of the
initial test program are described in Section 14.2 in sufficient detail to show that the test

program adequately verifies the functional requirements ofplant structures, systems, and

components such that the safety of the plant willnot be dependent on untested structures,
systems, or components.

14.1-1
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14.2 SYSTEM LINEUP PREOPERATI NAL AND INITIALSTARTUP TEST
PROGRAM

The italicized information is historical and was provided to support the applicarion for an
operaring license.

The initial test program consisted ofa series of tests categorized as system lineup testing,
preoperational, and inirialstanup tests. The system lineup testing determines correct
installation and functional operability ofequipment. Preoperational tests are those tests
normally conducted prior to fuel loading to demonstrate the capability ofplant systems to meet
performance requirements. Initial stanup tests began withfuel loading and demonstrated the
capability ofthe integrated plant to meet performance requirements.

14.2.1 SUMMARYOF TEST PROGRAM AND OBIECZVES

14.2.1.1 Initial Test Pro ram Ob'ecrives

The objectives ofthe initial test program are to

a. Ensure that the construction is complete and acceptable,

b. Demonstrate the capability ofstructures, components, and systems to meet
performance requirements,

C. Effectfuel loading in a safe manner,

Demonstrate, where practical, that the plant is capable ofwithstanding
anticipated transients and postulated accidents,

e. Evaluate and demonstrate, to the extent possible, plant operating procedures to
provide assurance that the operating group is knowledgeable about the plant
and procedures and fullyprepared to operate the facilityin a safe manner, and

14.2.1.2

Bring the plant to rated capacity and sustained power operarion.

Inirial Test Pro ram Summaries

The three categories oftests in the inirialtest program are summarized below:

a. System lineup tests such as pump and valve tests, mechanical actuation to verify
proper installation, and electrical continuity verifications, are those tests which
demonstrate that components are correctly installed and operarional.

14.2-1



WNP-2 FSAR Amendment 53
November 1998

Preoperational tests conducted prior to fuel loading to demonstrate that the
plant systems have been properly designed and that they meet performance
requirements.

C. Startup tests consist offuel loading, precritical tests, lowpower tests, and
power ascension tests that ensure fuel loading in a safe manner, confir the
design bases, demonstrate where practical that the plant is capable of
withstanding the anticipated transients and postulated accidents, and ensure that
the plant is safely brought to rated capacity and sustained power operation.

14.2.1.3 Descri tion o stem Lineu Tests

Qpical system lineup tests generally include but are not limited to the following:

a. Chemical cleaning and flushing ofsystems, tanks, and vessels,

b. Electrical equipment to test andlor energize, e.g., grounding, relays, circuit
breaker operation and controls, continuity, meg ger, phasing, high potential
measurements, and buses,

C. Initialadjustment, bumping, and running ofrotating equipment,

d. Checking control and interlockfuncrions ofinstruments, relays, and control
devices,

e. Calibrating instruments and checking or setting inirial trip setpoints,

Pneumatic testing ofinstruments and service air system and cleanout oflines,

g. Checking and adj usring reliefand safety valves,

h. Complete tests ofsafety-related motor-operated valves including adjusting
torque switches and limitswitches, checking all interlocks and controls,
measuring motor current and operating speed, and checking leaktightness of
stem packing and valve seat during hydrotests; and complete tests ofthe nuclear
steam supply system (NSSS) control systems including checking all interlocks
and controls, adjusting limitswitches, measuring operating speed, checking
leaktightness ofpneumaric operators, and checking forproper operation of
controllers, pilot solenoids, etc., and

Other tests and verifications such as structural, leattightness, and vibration.

14.2-2



WNP-2 FSAR Amendment 53
November 1998

14.2.1.4 Descri rion o Prep erarional Tests

A listing ofthe preoperational tests is provided in Table 14.2-1. The general objectives ofthe
preoperarional test phase are as follows:

a. Ensure that test acceptance criteria are met,

b. Provide documenrarion ofthe performance and safety ofequipment and systems,

c. Provide baseline test and operating data on equipment and systems forfuture
reference,

d. Run-in ofa system for a sufhcient period so that any design, manufacturing, or
installation defects can be detected and corrected,

e. Ensure that plant systems operate together on an integrated basis to the extent
possible,

Give maximum opponunity to the permanent plant operating staff to obtain
pracrical experience in the operation and maintenance ofequipment and
systems,

g. Establish safe and scient normal, abnormal, and emergency operating
procedures, to the extent possible,

h. Establish and evaluate surveillance testing procedures, and

Demonstrate that systems and safety equipment are operational and that it is
possible to proceed to fuel loading and to the Stanup Phase.

14.2.1.$ Descri tiono Startu Tests

The Power Ascension Test Phase (PATP) begins after the Preoperarional Test Phase has been
completed. The Power Ascension Test Phase begins withfuel loading and extends to
commercial operation. This phase is subdivided into the followingfourpans:

a.
b.
C.

Open vessel testing (fuel loading and shutdown power level tests),
Initialheatup,
Power tesring, and
Warranty demonstration.

The tests conducted during the Power Ascension Test Phase consist ofmajor plant transients
gable 14.2-2), stability tests (Table 14.2-3), and a remainder oftests which are directed

14.2-3



WNP-2 FSAR Amendment 53
November 1998

towards demonstraring correct performance ofthe nuclear boiler and numerous auxiliary plant
systems while at power. Certain tests may be idenrifted with more than one class oftest.
Table 14.2-4 shows the complete Power Ascension Test Program. Figure 14.2-1 provides test
condirions region dani rion.

The general objectives ofthe Power Ascension Test Phase are as follows:

a. Achieve an orderly and safe initial core loading,

Accomplish all testing and measurements necessary to determine that the
approach to initial criricality and subsequent power ascension is safe and
orderly,

C. Conduct lowpower physics tests sujii cient to ensure that test acceptance criteria
have been met,

d. Conduct initialheatup and hotfunctional testing so that hot integrated operarion
ofall systems is shown to meet test acceptance criteria,

e. Conduct an orderly and safe power ascension program, with requisite physics
and systems testing, to ensure that the plant operaring at power meets test
acceptance criteria, and

Conduct a successful warranty demonstration program.

14.2.2 ORGANli~ATIONAND STAFFING

14.2.2.1 general

The Supply System Test and Startup Program is administered by two enrities with distinct levels
ofresponsibility and two disrinct organizarions.

For the system lineup test phase and the preoperational test phase, the Test Working Group
PWG) provides review, approval, and planning ofgeneral Test and Startup Program activities
and the results ofthose acrivities. The Test and Startup organization and qualtfted members of
other organizarions represented on the TWGprovide the necessary development,
implementatt'on, and analysis ofTest and Startup Program activities at the working level.

For the Power Ascension Test Phase, the Plant Operations Committee (POCJ provides review
and planning ofthe test program and evaluates the test results. The Plant Manager approves
the procedures and ftnal test reports. The implementation ofthe PATP is achieved with the
normal plant operarions crew operaring the plant and test engineers under the direction ofthe
Reactor Engineering Supervisor coordinaring the test acti virie. ~,

14.2-4
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14.2.2.2 Dani ti one

The deftnitions ofphrases used in this section and throughout this chapter are as follows:

a. Test Working Group pWG) - a project onsite administrative body whose

membership consists ofpersonnel representing organizations directly responsible

forpreparation and performance oftesting and startup during the system lineup
and preoperational test phases. This group provides review and approval oftest

preparation and performance acrivities.

b. Power Generation - a Supply System organizarion within the Operations
Directorate with responsibility for development and implementation ofthe Test
and Startup Program.

C. WNP-2 Test and Startup - a Power Generation division with responsibility for
development and implementation ofthe WNP-2 Test and Startup Program.

d. WNP-2 Plant Organization - a Power Generation division with responsibility to
startup, operate, and maintain WNP-2 in compliance with Federal, State, local,
and owner requirements.

e. Plant Operations Committee (POC) - refer to deftnition in Secrion 13.4.1. The
POC reviews the activities ofthe Power Ascension Test Phase.

Test and Startup Manager - the Power Generation Division Manager with
responsibility for implementation ofthe WNP-2 Test and Stanup Program.

g. Test and Startup Program - the program that encompasses the transitionpom
construction to commercial operation and consists ofsystem lineup testing,
preoperational tesring, and power ascension testing.

h. Test and Stanup Program Manual - the manual that deftnes generic
administrative policy and procedures for the initial testing and stanup of
WPPSS nuclear faciliries.

Test and Startup Instructions - the spectftc instructions required to implement
the Test and Startup Program for an individualproject.

Plant Procedure Manual (PPM) - the Plant Manager approved procedures for
operating the plant. The PPMs include the test procedures for the PATP.
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14.2.2.3 Test and Startu Pro ram Or ani rion and the stem Lineu and
Prep erational Test Pro ram

14.2.2.3.1 General

Power Generation is an organization within the Supply System Operations Directorate.
Relative to the Program, Power Generarion is responsible for development and administrarion
ofplans, policies, and administrative procedures; procurement oftest equipment and other
test-related resources, and assignment ofthe WNP-2 Test and Stanup Manager. The Power
Generation organizarion and its relarionship to other Supply System organizarions is shown in
Figure 14.2-2.

14.2.2.3.2 Responsibiliries ofWNP-2 Test and Startup Division

WNP-2 Test and Stanup is a Division ofthe Power Generarion organization. The WNP-2 Test
and Startup Manager manages an organization comprised ofSupply System test engineers and
test technicians augmented by test personnel from the architect-engineer, the NSSS supplier,
and others as contractually established. The WNP-2 Test and Stanup Manager is responsible
for the development and implementation ofthe WNP-2 Test and Startup program and those
responsibilities are described in Section 14.2.2.3.3. The WNP-2 Test and Stanup stag
organization is shown in Figure 14.2-3.

14.2.2.3.3 WNP-2 Test and Stanup Department Position Responsibiliries

14.2.2.3.3.1 WNP-2 Test and Startu Mana er.

a. Chairman, TWG;

b. Develop plans, schedules, methods, procedures, and data systems for the tesring
and evaluation ofallplant equipment and systems to permit acceptance and
licensing;

c. Administer and coordinate the testing acrivities with other organizations
involved in the Test and Startup Program;

d. Manage and direct assigned test personnel in activities relating to the attainment
ofTest and Stanup Program objectives;

e. Manage and direct assigned test personnel to establish qualitative and
quanritative acceptance criteria and develop test procedures to direct and guide
performance oftesring, and
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Provide recommendations and effect acrions to eliminate equipment or system
deftciencies as determined by Test and Stanup Program criteria which could
adversely affect performance ofsafety-related functions.

14.2.2.3.3.2 WNP-2 Test Grou Mana er.

a. Represent Test and Startup on the TWG;

b. Coordinate the activities ofTest Group Supervisors and test engineers during the
Test and Stanup Program;

C. Develop, monitor, and coordinate the preparation and implementation ofplans,
schedules, methods, and procedures for testing and evaluation ofplant systems
and components for vertji catt'on ofperformance and acceptance;

d. Maintain surveillance over tesring performed by Supply System and others,
including system and equipment tests, and calibration ofinstrumentation;

e. Identifyproblem areas and recommend acrions where deftciencies couM
adversely affect the performance, safety-related functions, or operating
e+ciency;

Assist in preparation ofprogram status and other Test and Stanup Program
related reports, and

g Assume the responsibiliries ofthe Test and Startup Manager as described in the
Test and Startup Program Manual (TSPM) during his absence and all other
responsibilities speci/cally delegated.

14.2.2.3.3.3 WNP-2 Test rou Su ervisor. Test Group Supervisors are assigned lead
technical responsibility for testing. General Test Group Supervisors'uries are as follows:

a. Supervise the activities ofassigned test engineers;

b. Review and, where appropriate, approve test procedures, fieldchanges to
procedures and test results, and make recommendations to the Test Group
Managers or Stanup Manager, as appropriate;

C. Set schedules and priorities forassigned Test Engineers and assist them with
problem resoiurion;
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d. With other Test Group Supervisors and the Test Group Manager or Stanup
Manager, as appropriate, plan and coordinate startup activities and provide
assistance;

e. Advise the Test Group Manager or Test and Startup, as appropriate, on all
matters concerning testing within their group and ifrequired, attend TWG
meetings for this purpose;

Actfor the Test Group Manager or Test and Startup Manager, as appropriate,
when so delegated;

g Prepare for and perform testing as required to support the Test and Stanup
Program;

h. Coordinate the identtftcation and documentarion ofdesign problems and their
resolution, and

i. Advise the Test Group Manager or Test and Stanup Manager, as appropriate,
regarding current and future manpower requirements impacting the testing
ejfort.

142 2224 WNP2 Test En ineers Test eng.ineers provide for the routine development end
implementation oftesting. General test engineer duties are as follows:

a. Prepare assigned test procedures,

b. Review tests and inspections prepared by others for application to assigned
testing responsibiliries,

C. Provide direction during performance ofsystem and component testing, and

d. Identifyproblem areas and recommend acrions where def'tciencies could
adversely affect performance ofsafety-related functions or operaring ejficiency.

14.2.2.4 Plant 0 erations Or ani ation and the P wer A c nsion Te t Pr ram

The PATP willbe carried out by the plant operations organization using test procedures
developed and approved according to the requirements ofthe PPM. The PATP procedures
were prepared by members ofthe plant technical department under the supervision ofthe
Reactor Engineering Supervisor. Technical expenisejom other Supply System organizations
andPom the General Electric Company (GE), the NSSS vendor, was used whenever necessary.
Review ofthese procedures and scheduling ofthe test acti vities willbe carried out by the POC
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and approved by the Plant Manager. The Reactor Engineering Supervisor willdirect the
PATP test engineers in the complerion of testing according to the POC schedule.

14.2.2.5 Test Workin Grou

14.2.2.5.1 System Lineup and Preoperarional Test Program

The purpose ofthe TWG, a composite ofrepresentarives from organizarions directly
responsible forprepararion, performance, and review ofTest and Stanup Program activities,
is to provide a means for a coordinated review ofall tesring concerns and ensuring all
obligations to the Test and Startup Program are met by the organizarions represented.

The TWGprovides review and approval ofall acrivities proposed and the results thereof as
appropriate. Alldecisions and approvals or recommendations ofthe group are included in

. the minutes ofthe meetings. Matters requiring approval by the TWG includes, but are not
limited to

a.
b.
C.

d.

System lineup procedures,
Preoperational test procedures,
Changes to test procedures, and
Results oftesting.

14.2.2.5.2 Membership and Responsibility ofthe Test Working Group

The TWG membership consist oforganizations that have a direct support function for conduct
or development oftesting.

The WNP-2 Test and Stanup Manager is Chat'rman ofthe TWG and is responsible for
convening and conducring TWG meetings on the administrative and technical content of
program activities.

The Test Group Manager is responsible forproviding a technical review ofthe proposed
activities, technical documents, and their results. The Test Group Manager serves as
Chat'rman during the absence ofthe Test and Startup Manager.

The RAP-2 Plant Manager is responsible forproviding an operarional review oftest
documents and for submimng safety-related documents to the POC for review and for
communicating the committee's decisions to the TWG. The Plant Manager provides detailed
plant operating procedures and surveillance procedures to be used forplant operation and
tesring during the Test and Stanup Program system lineup and preoperational test phase.
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The plant quality assurance representative to the TWG shall be responsible for review of
proposed acri vities, test procedures, and test results as required by the Operational Quality
Assurance Program Description (OQAPD).

The project engineering representative is responsible for obtaining a technical review of
proposed

acrivi

tie and test documents by assigned project engineers and forproviding a
working relarionship with Supply System and architect-engineering organizations to aid
resolution oftesting concerns.

Condirional Members are representarive ofany organization having responsibility and!or
expenise in the area ofthe TWG meering agenda. In this situarion the representarive willbe
requested to attend the meering by the TWG chairman.

14.2.2.6 Plant Or ani tion Funcrions and Res onsibilities Durin AllTesrin and Plant
~Oerari ns

The plant organization has overall responsibility for the safe and ejltcient operarion ofplant
systems and equipment, Pom provisional acceptance through commercial operation including
responsibility for maintenance and operational control. Plant organization responsibiliries in
supponing the Test and Stanup Program are discussed in Section 14.2.2.7.1.

The responsibility ofthe plant organization representarive to the TWG is dered in
Secrion 14.2.2.5.2.

14.2.2. 7 Su stem Su ort o the Test and Startu Pro ram

14.2.2.7.1 Plant Organizarion

In addition to the responsibiliries described in Secrion 14.2.2.6, the plant operating, technical,
and maintenance sections provide manpower for development, implementation, and review of
testing.

14.2.2.7.1.1 Su ort Durin Test and tartu Pro ram Develo ment. Assistance during the
development ofthe Test and Stanup Program is provided formally through the plant
organization's TWG representarive and through the POC. Input to test procedures and other
testing documentation by the plant staff ensures that

a. The operational requirements ofthe test procedures are based on the knowledge
and erperience ofthe operaring stajf,

b. The technical considerations receive the review ofthe Plant Technical Sta+ and
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c. Imponant nuclear and operarional safety considerarions receive attention by the

plant organization.

14.2.2.7.1.2 Su ort Durin Tesrin . Detailed review and analysis ofsystem lineup and
preoperarional test results willbe performed by the plant technical secrion andlor plant
operations secrion where their panicular expenise is deemed necessary by the plant
representative to the TWG to support approvals ofcompleted system lineup and preoperarional
tests.

Detailed review and analysis ofPATP test results willbe carried out by the test engineers of
the plant operations technical depanment and willreceive ftnal review through the POC and
jinal approval by the Plant Manager.

14.2.2.7.2 WÃP-2 Program

The WNP-2 Program Director is responsible for the performance ofthe organizarions involved
in the design, procurement, and construction ofgenerating projects. The Program Director
suppons the Test and Stanup Program by providing and implementing project control systems,
project engineering services, and engineering suppon services.

The HAP-2 Program Director supports the Test and Stanup Program by maintaining a high
level ofcurrent status informarion available to the startup program organizations to ensure that
all stanup program scheduling and preparation is based on an accurate assessment ofthe
condirion ofsystems and equipment being readied for testing. The Program Director provides
liaison with Construction Management for the provision ofconstruction craft support for the
implementarion ofvarious system lineup and preoperarional tests.

14.2.2.7.3 Plant Quality Assurance

The functions ofthe plant Quality Assurance organization during the Test and Stanup Program
willbe to survey ongoing effons to determine that the controls required by various regulations,
guides, and standards are effecrively implemented. The acti virie ofthe TWG willbe
monitored to ensure that the proper degrees ofcontrolfor safety-related activities are being
maintained and that required acriviries are completed when they are prerequisite to another
testing acrivity.

14.2.2.8 Architect-En ineer Su ort o the Test and Startu Pro ram

Burns and Roe, Inc., is responsible forproviding engineering services required to ensure
rimely complerion ofconstrucrion tesring and equipment turnover forprovisional acceptance
and system turnover. Burns and Roe also provides system-oriented engineers to assist the
WÃP-2 Test and Startup Divisions, as requested by the Supply System technical direction
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andlor advice and consultarion during system and component testing through preoperarional
tesring.

14.2.2.9 General Electric u ort o the Test and Stanu Pro ram

General Electric is the supplier ofthe boiling water reactor PWR) NSSS for the WNP-2 plant.
General Electric is responsible for generic and specific WNP-2 designs and for the supply of
the NSSS. During the construcrion phase ofthe plant cycle, the GE Resident Site Manager is
responsible for all NSSS equipment disposition. When the startup tesring phase ofthe proj ect
begins after fuel load, the responsibility ofGE-NSSS activities are assigned to the
Preoperational and Stanup group. The GE Preoperari onal and Startup staff responsibi liries
are outlined below

14.2.2.9.1 StaffResponsibilities

14.2.2.9.1.1 General Electric 0 erarions Mana er. The GE Operations Manager is the
senior NSSS vendor representative onsite at or near o+cialfuel loading, and is the o+cial site
spokesman for GEforpreoperational and startup testing concerns and requirements. The
Operarions Manager coordinates with the Startup Superintendent for the performance ofhis
duties, which are as follows:

a. Reviewing all NSSS test procedures, including changes to test procedures, and
test results as a conditional member of7lVG and POC,

b. Providing technical direction to the station staff,

C. Managing the activities ofthe GE site personnel in providing technical direction
to WNP-2 personnel in the tesring and operation ofGE-supplied systems,

d. Providing liaison between the site and the GE San Jose home once to provide
rapid and effecrive solution to problems that cannot be solved onsire,

e. Panicipating as a condirional member ofthe TWG when required, and

f. Reviewing test procedures for the POC.

14.2.2.9.1.2 General Electric 0 erations Su erintendent. The GE Operations Superintendent
is responsible to the GE Operations Manager for supervising the acriviries ofGE Shift
Superintendents. He works directly with the WNP-2 Operations Manager in providing GE
technical direcrion to the operaring organization.

14.2.2.9.1.3 General Electric Shi Su erintendents. The GE shift superintendents provide
technical direcrion to WNP-2 shift personnel in the testing and operation ofGE-supplied
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systems. They provide 24-hr per day shift coverage as required beginning withfuel loading.
They report to the GE Operarions Superintendent.

14.2.2.9.1.4 General Electric Lead En ineer - Startu Test Desi n and Anal sis. The GE
lead engineer - Stanup Test, Design, and Analysis, is responsible to the GE Operarions
Manager for supervising the GE shift engineers and for verifying core physics parameters and
characteristics and documenting that performance ofthe NSSS and components conform to test
acceptance criteria.

The lead engineer works with the WNP-2 technical depanment to coordinate and egect
implementation ofthe PATP instrumentation including special test equipment required to
confirm these acceptance criteria.

14.2.2.10 uali canons o Personnel Su onin the Test and Startu Pro ram

The qualifications described in this section are for those persons having authority to direct
testing, review and approve test documentation and results, or otherwise have direct influence
on the conduct oftesring and quality ofacquired data. Although other personnel, spectflcally

. GE, Burns and Roe, and Supply System technical specialists, are also involved in these
processes, they are under the direction ofindividuals whose quali+catt'ons are described herein
and who review and approve all Test and Stanup Program activities.

14.2.2.10.1 Test and Stanup Program Depanment Personnel Qualtflcarions

a. At the time ofappointment to the active position, the WNP-2 Test and Stanup
Manager shall have 10 years ofresponsible thermal power plant experience
such as, but not limited to, managerial, technical, or administrarive posirions,
ofwhich a minimum of3 years shall be nuclear power plant experience. A
maximum of4 years ofthe remaining 7 years ofexperience may be fulfilledby
academic training on a one-to-one basis. This academic training shall be in
engineering or the individual shall have acquired the experience and training
normally required for examination by the NRCfor a senior operator license
whether or not the exanuruuion is taken.

b. Minimum qualtflcations for Test Group Manager are a B.S. degree in
engineering or relatedfleld and 6 years ofapplicable experience, at least 3 of
which are in tesring or operation ofnuclear power generarion, propulsion, or
similar scale test or producrion facilities. Related experience may be substituted
for academic requirements when the candidate's professional background and
level ofachievement clearly demonstrate capabilities toflllthe posirion.
Previous preoperational testing experience is required. A good understanding
ofquality assurance and regulatory requirements and an ability to effectively
communicate with others are necessities. A demonstrated technical leadership
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in his discipline and necessary work experience at the Test Group Supervisor or
equivalent level is evidence ofrequired proficiency.

C. Minimum qualifications for Test Group Supervisor are a B.S. degree in
engineering or related field and 5 years ofapplicable experience, at least 2 of
which are in testing or operation ofnuclear power generation, propulsion, or
similar scale test orproducrion facilities. Related experience may be substituted
for academic requirements when the candidate's professional background and
level ofachievement clearly demonstrate capabilities tofilithe posirion.
Previous preoperational testing experience is required. A good understanding
ofquality assurance and regulatory requirements and an ability to effectively
communicate with others are necessiries. A demonstrated technical leadership
in his discipline and necessary work experience at the Senior Test Engineer or
equivalent level is evidence ofrequired proficiency.

d. Minimum qualificationfor a Test Engineer directing preoperational tests are a
B.S. degree in engineering or relatedfield or a graduate ofa technical or
vocational school in an engineering or related fieldand 2 years ofrelated
experience. Related experience above the required minimum may be substituted
for academic requirements when the candidate's record forperformance clearly
indicates the ability tofillthe position without question. A good understanding
ofengineering principles and the ability to understand new concepts and to
effectively communicate with others is a necessity.

'inimum

requirements for a Test Engineer directing startup tests are a B.S.
degree in engineering or related field and 2 years ofrelated experience or a
graduate ofa technical or vocational school in an engineering or relatedfieM,
and 3 years ofrelated experience. Related experience above the required
minimum may be substituted for academic requirements when the candidate's
record forperformance clearly indicates the ability tofilthe position without
question. A good understanding ofengineering principles and the ability to
understand new concepts and to effecrively communicate with others is a
necessity.

14.2.2.10.2 Plant Organizarion Personnel Qualificarions

Qualifications ofsome plant personnel are discussed in Section 13.1.3.
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14.2.3 TEST PROCEDURES

14.2.3.1 Develo ment o Test Procedures

Test Procedures are developed by the HAP-2 Test and Stanup or Plant Operarions Department
to provide a detailed method to demonstrate the capability ofthe system to perform its design
funcrion under anricipated operating and accident condition.

General Electric Company as supplier ofthe NSSS provides test program specifications and
instructionsPom which the Supply System prepares the preoperational and initialstanup test
procedures for systems supplied by GE.

Architect-En ineer and Vendors

Technical assistance is provided by Burns and Roe and vendor technical representarives as
deemed necessary.

14.2.3.1.1 Incorporati on ofPlant Procedures

The followingprogram willbe implemented at WNP-2 to utilize and qualify plant operaring
procedures during tesring.

Plant procedures required to support testing willhave been prepared and
approved before preoperarional testing begins on the system using the best
information available Pom the principal designer and responsible equipment
suppliers.

b. Preoperarional test procedures willuse plant operating and emergency
procedures as nearly as possible.

c, Using the results ofpreoperarional testing, including the use-tesring ofplant
procedures where practical, the plant procedures required to support startup
testing willbe updated and revised before startup tesring ofapplicable systems.
Exceptions to this program willbe those approved plant procedures required to
be veri+ed during the startup phase.

d. Startup test procedures willbe developed using the results ofpreoperational
tesring and updated plant procedures.

14.2.3.1.2 Format ofTest Procedures

14.2.3.1.2.1 Prep erational Test Phase. The minimum content requirements for MlP-2
Preoperational test procedures are specified in the Supply System TSPM. The formatfor

14.2-15



WNP-2 FSAR Amendment 53
November 1998

WNP-2 test procedures is spectfted in the WNP-2 TSPM. The resulting format and content is
the following:

a. Preoperational Test Procedure Format

~Pu os

A concise descriprion ofthe objectives ofthe test, including such test
requirements as component functions to be checked and testing under
normal or simulated conditions to verify readiness for system stanup and
operation, and system tests to conftrm that the performance ofthe system
is in compliance with all applicable design requirements.

2. ~P

Provisions necessary forperformance ofthe test. Condirions that should
exist prior to stan ofthe test. Instructt'ons given to identify required
operational status ofthe plant and interfacing systems, environmental
conditions, and individual component status requirements, including
veriftcatton ofthe following:

(a) Components and systems being tested have been turned over and
open deftciencies willnot acct the performance ofthe test,

(b) System lineup testing on components, included in the test, is
complete,

(c) Necessary support systems are available, and

(d) For control system testing, the other principal control systems are
in appropriate operating modes for the given test conditions.

3. Limit and Precauti ns

Special precaurions required for safety ofpersonnel and equipment or
needed to ensure a meaningful test and satisfactory performance of
tesring.

4. S~il
A list ofspecial material and equipment for the performance ofthe test.

14.2-16



WNP-2 FSAR Amendment 53
November 1998

5. Procedure

A step by step procedure forperforming the test. Plant operaring
procedures willbe utilized whenever pracricable for the operation of
systems and equipment during testing and for returning the system to
normal after complerion oftesring. Abnormal procedures willbe utilized
as required to supplement normal plant operating procedures. Data
collection willbe pan ofthe procedure steps.

6. Restorarion

Includes those steps necessary to return the system to a normal operating
or tagged status. This may include removal ofspecial test instruments,
temporary equipment, electricaljumpers, valve lineups, etc.

7. Acce tance Criteria

The criteria against which the success orfailure ofthe test willbejudged
must be identtjled. In some instances, these willbe quali tarive criteria,
e.g., given event does or does not occur. In other cases, quantitative
values can be designated as acceptance criteria.

(a) Allquantitative acceptance criteria shall include suitable
tolerances, and

(b) A readily apparent correlation should exist to cross-reference
~ among procedure steps, data, and acceptance criteria.

8. R~eerences

A listing ofall material required for the preparation and performance of
the test. This should include piping and instrumentarion drawings,
electrical elementary drawt'ngs, vendor instruction manuals, applicable
FSAR sections, contract spectji cations, and applicable codes, standards
or guides, and applicable plant procedures.

14.2.3.1.2.2 Power Ascension Test Phase. AllPATP procedures willbe formatt
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14.2.3.2 Review o Test Procedures e
Each member of the TWG ensures test procedures willprovide for review with respect to that
member's organizarional area ofresponsibility. Power ascension test procedures willbe
reviewed by the POC.

Comments submitted by TWG members willbe evaluated by the TWG and the test procedure
revised accordingly. Afterdiscussion ofthe resulting version, the decision ro reject, accept, or
accept with modij7carion, willbe obtained by consensus ofthe membership ofrhe TWG. In the
event the TWG cannot reach a consensus, the Chairman shall provide resolurion or a method
for resolving the issue to the appropriate division management for review and concurrence.

The results ofthe POC review ofPATP willbe approved by the Plant Manager.

The qualifications ofthe individuals or organization representatives reviewing test procedures
are described in Section 14.2.2.10.

The administrative procedures governing the test procedure review process are contained in the
'WNP-2 TSPM. These procedures cover the mechanism for review and comment resolurion,
documentation ofthis review, and method ofindication for the review status ofa test
procedure.

14.2.3.3 A royal o Test Procedures

Test procedures willbe approved by the TWG Chairman by means ofconsensus ofthe TWG
membership after review ofthe test procedure as described in Secrion 14.2.3.2. Power
ascension test procedures willbe reviewed by the POC in a similar manner.

Individual test procedures willbe approved by the chairman ofthe TWG or POC/Plant
Manager, as appropriate. The consensus ofthe two committees were contained in the meering
minutes.

The administrative procedures governing the exercise ofapproval oftest procedures are
contained in the WNP-2 TSPM or the PPM.

14.2.4 CONDUCT OF TEST PROGRAM

14.2.4.1 Administrative Procedures or Prep erational Testin

14.2.4.1.1 Test Performance Authorization

A signiftcant period ofrime may have elapsed between the time a preoperarional test procedure
was approved and the time a test is performed. The test procedure is therefore reviewedjust
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prior to initiating the test. Any changes in the system since original approval ofthe test
procedure willbe thoroughly researched and the test procedure revised and approved in
accordance with Sections 14.2.3.2 and 14.2.3.3. The WNP-2 Test and Stanup Manager will
then approve the test procedure forperformance ofthe test.

14.2.4.1.2 Preoperational Test Prerequisites

Approval by the Test and Stanup Manager to perform a preoperational test also requires
considerarion ofthe prerequisite testing required to qualify components and systems for
operation. In general, completion ofthe system lineup tesring (see Secrion 14.2.1.3) will
qualify the system forpreoperational testing. System lineup tesring, as a prerequisite to
preoperational tesring, includes the following:

a. Instrumentation and protective relay checks, including calibration, setpoint
adjustments, logic veri/cation, and line checks;

b. Component operability checks, including valve stroking, motor rotation,
venrilation system balancing, rotating equipment run-in and pipe support
inspecrion and adjustment;

c. Flushing, including proofflushes, flowinstrumentation response, and pump
performance and capacity checks;

d. Electric component and system checks, including breaker trip setpoints; and

e. Hydrostattc orpneumatic pressure tests and systems where dynamic testing,
such as pump runs, are required to allowperformance ofpressure tests.
Pressure integrity tests are otherwise performed during construction testing.

Verflflcatton that required system lineup tests have been or can be successfully completed prior
to preoperational testing is performed by the respective test group manager prior to
recommending turnover ofa system or component Pom a contractor to the Supply System.
Vertflcation that the system is actually ready forpreoperational testing willbe performed as
described in Secrion 14.2.4.3.

14.2.4.1.3 Conduct ofPreoperarional Testing

a. Implementation responsibilities for scheduling all tests are assigned to the
HAP-2 Test and Startup Manager. The TWG willbe kept informed ofthe
scheduled acti virie.
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b. The sarisfacrion ofprerequisites to commencement ofthe test, as indicated in the
test procedure, willbe vertfied by the test engineer prior to performance ofthe
lest.

C. The assigned test engineer is responsible for directing the performance ofeach
test. Testing is performed in direct coordination between the test engineer and
shift supervision.

d, Alltesring willbe conducted in accordance with approved test procedures. If,
during the performance ofa test the procedure is unacceptable, the test engineer
can propose changes by use ofa "Test Change Notice" (see Secrion 14.2.4.4).
This provided both documentation ofthe change and confirmarion by the TWG.

e. Alltest data willbe entered on or attached to the record copy ofthe test
procedure.

14.2.4.1.4 Deficiency Reporting

Deficiencies or discrepancies identified during testing willbe reported individually as
described in Secrion 14.2.5.2.

Correcrive action or satisfactory disposition shall be taken on all deficiencies and discrepancies
in equipment and procedures prior tofinal approval ofthe preoperational test results. All
deficiencies or discrepancies identified during the test, or which have not been resolved on
complett'on ofthe test, willbe recorded in the record copy ofthe preoperational test.

14.2.4.1.5 Equipment Maintenance and Modificarions During Preoperational Testing

Modifications or repair to safety-related systems willbe implemented as a result ofaformal
system ofproblem and deviation reporting. Disposition ofproblems requiring mechanical or
electrical changes or repairs by contractors willbe implemented by work requests.

a. Stanup Problem Reports (SPR), Stanup Deficiency Reports (SDR), and Stanup
Work Requests (SWR) are administered through closed-loop procedural controls
to ensure resolutions. A completed SPR, SDR, and SWR is approved for closure
by the respective Test Group Manager.

b. Stanup Problem Reports are used to report design deficiencies and are
coordinated by the Supply System project engineering organizarion for
resolution by the responsible design organization or quaitfied alternate. The
SPRs are reviewed, by engineering and a Project Engineering Direcrive (PED) is
issued to define plant modifications or changes that are required. An SWR is
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then issued to perform the plant modification by contractor personnel or an SDR
is issued to defer the work or have itperformed by stanup personnel.

C. Stanup Deficiency Repons (SDR) are used to repon and track
non-design-related deficiencies. Ifrequired, an SWR willbe issued to perform
the repair work to resolve the non-design-related deficiency by contractor
personnel. Work accomplished by stanup personnel can be accomplished by the
SDR without issuing an SWR.

d. Retest requirements willbe identified on the SWR or SDR and attached to, or
referenced by the work request number in testfiles.

e. Startup Problem Reports, SDR, SWR, design change documentation, retest
results, and procurement records for safety-related systems willbefiled in
assembled packages or with appropriate cross-referencing for retrievability.

14.2.4.1,6 Preoperational Test Summary

During the preoperational test, the test engineer willprepare a test repon which includes a
summary ofthe conduct ofthe test, evaluation of the test results with reference to the
acceptance criteria, and a description ofproblems encountered and corrective acrions taken or
proposed. This report willbe attached to the record copy ofthe test.

14.2.4.1.7 Evaluation ofPreoperarional Test Data

On completion ofthe test, a copy ofthe official test procedure, data, the test summary, and
other applicable attachments willbe transmitted to each member ofthe TWG responsible for
review

14.2.4.1.8 Preoperational Test Records

The Test and Stanup Manager willmaintain all official test records (the copy ofthe test
procedure containing the original test data and signatures and all attachments) until
complerion ofthe test program. See Secrion 14.2.6for details ofthe test records handling and
retention program.

14.2.4.2 Administrative Procedures or Power Ascension Testin

14.2.4.2.1 Plant Operation During Power Ascension Tesring

During initialstanup tests and operations, the plant procedures are followed except as
specifically modified by approved test procedures. In addition, special safety precautions and
limitarions are included in the test procedures. Approved test procedures willbe used to
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control test conditions outside ofthe Technical Specigcarions limits where allowedfor test
purposes.

,
Certain individual tests orpower escakuions may require authorization by both the POC and
rhe Plant Manager immediately prior to implementarion and willbe so identtji ed in the
applicable test procedure.

Thefinal authority to start or conrinue a testis the responsibility ofthe Shift Manager after all
previous approvals have been exercised. Tesring is performed in direct coordinarion between
the test engineer and Shift Manager.

14.2.4.2.2 Power Ascension Test Scheduling and Sequencing

Scheduling and sequencing oftesting during startup is performed under the direcrion ofthe
Plant Manager by POC.

The stanup or po~er ascension test sequence is described in terms ofindividual test evolutions
and specific power plateaus due to interfaces with other simultaneous tests, requirements for
conrinuous data review, and plant administrarive requirements for authorization to proceed or
continue. The test sequence identiges holdpoints for data review and authorinuion to proceed
and establishes the general plant conditions for each group oftests.

14.2.4.2.3 Power Ascension Test Performance

Before staning each test, the assigned shift test engineer willreview the test procedure to
ensure that prerequisite activities ofconditions have been satisfied as described in
Secrion 14.2.4.3.

The test willbe stopped or curtailed ifit cannot be performed safely or in accordance with the
approved test procedure. Required test procedure deviarions or changes may be effected in
accordance with PPM 1.2.3, "Use ofPlant Procedures, "as described in Section 14.2.4.4.2.

Should apparent deviations oftest resultsPom performance requirements or acceptance
criteria be revealed, or should other apparent anomalies develop, the plant willbe placed in a
safe condirion and relevant test data willbe reviewed by the test engineer and Shift Manager.
Ifthe apparent discrepancy or anomaly is substannated, the situation willbe reviewed by the
POC to ascertain ifa plant safety question is involved. Control ofany identtfted
nonconformance or noncompliance willbe in accordance with the plant administrative
procedures.

Evaluation ofthe effect ofthe discrepancy or anomaly on plant safety willbe performed at the
appropriate level ofreview, and appropriate corrective actions willbe taken before resumprion
ofthe test or test conditions at which the problem was
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At the completion ofan entire test procedure, the test engineer willassemble all ofthe data

and supporting information, nonconformance documentation, and test results evaluations for
review by the POC. Any data reduction or analysis required willbe done as soon after the

data is available as is practical so that the results ofthe analysis may be included in the

complete test package.

Test records willbe maintained as described in Section 14.2.6.

14.2.4.3 Control o Test Prere uisites

Conditions and activities prerequisite to a given test willbe identtfted in the applicable test
procedure. Prior to commencement ofthe panicular test, the test engineer willverify that the
identified prerequisites have been satisfted. The verijfcations willbe recorded and retained as

part ofthe test record.

The test engineer willverify that

a, The test procedure has been approved by the appropriate committee and Plant
Manager, Test and Startup Manager, or Startup Superintendent as required.
The test procedure is compatible with the latest versions ofmaterial referenced
in the test procedure;

b. The record copy ofthe test procedure is identical to that contained in the master
fi le or PPM, including the latest TWG/POC approved revisions or test
procedure field changes (see Section 14.2.4,4);

C. Prerequisite tests have been completed. IfTWG andlor Plant Manager approval
ofa completed test is also a prerequisite, that approval willhave been obtained;

d. The test procedure has been made available for shift operator review and
familiarization. Operator support has been scheduled, as necessary;

e. Test equipment is available or in place as required. Calibration or other
readiness requirements have been completed. System instrumentation to be used
in the test has been calibrated within the required time period established for
surveillance testing andlor preventative maintenance; and

Test and operating personnel irivolved in the performance ofthe test have been
briefed immediately prior to starting the test.
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14.2.4.4 Modi cation o Test ProceduresDurin Tesrin

14.2.4.4.1 System Lineup and Preoperarional Test Phase

The TSPM provides a means ofcontrolling modifications to TWG-approved test procedures
during tesring. This administrarive procedure, contained in the WNP-2 TSPM, applies to
changes made to an approved test procedure during preoperarional and stanup resting. The
procedure does not apply to revisions made during the preparation oftest procedures.

The procedure provides control ofrevisions which change the intent or the acceptance criteria
ofthe test procedure.

The required changes, when idenriPed by the responsible test engineer, are described on a
special form (Test Change NoricelProcedure Deviarion Form) which idenriPes the affected test
procedure or plant procedure, justtji es the change, and contains spaces for the appropriate
approvals. The Test Change Notice forms became a permanent part ofthe test record.

A Test Change Nott'ce for a preoperational test is reviewed by the TWG and approved by the
Test and Stanup Manger, TWG Chairman.

14.2.4.4.2 Power Ascension Test Phase

Alltest procedure details or changes must be made in accoidance with PPM 1.2.3, "Use of
Plant Procedures. " This process requires documentation on the requiredforms, signatures of
authorized individuals, and subsequent fullPOC review. The PPM 1.2.3forms became a
permanent part ofthe test record.

14.2.5 REVIEW, EVALUATION,ANDAPPROVAL OF TZST RESULTS

14.2.5.1 Control o Test Results Review

The individuals responsible for reviewing the results ofpanicular tests willbe designated by
the POC or the Test and Startup Manager. These reviews willbe obtained through TWG or
POC members in accordance with their represented areas ofresponsibility. TWG members
willprovide names ofindividuals in their represented organizations who meet the requirements
ofRegulatory Guide 1.58, Revision 0, for evaluation ofinspecrion and test results.

Based on the recommendations ofthe qualtji ed reviewers, the completed preoperational test
willbe approved by the TWG. Plant Operating Committee review and Plant Manager
approval ofpower ascension test results is required.
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14.2.5.2 Desi n Or ani rion Parrici arion in Problem Resolurion

Failures oftests to meet acceptance criteria and other problems discovered in the course of
testing willbe documented as deficiencies in accordance with the requirements ofthe TSPMfor
System Lineup and Preoperational Tests and in accordance with PPM 1.3. 12, "Plant
Nonconformances, "for the power ascension tests, Reports ofsuch defi ciencies willindicate
the panies or organizarions deemed responsible forproviding an acceptable resolurion of the
defi ciency. The responsible organization willbe requested to provide a resolurion ofthe
defined problem.

Documenrarion ofthe final resolution willinclude the recommendation ofthe responsible
organization and a description ofthe measures implemented in accordance with that
recommendation. Design problems willrequire resolution by the appropriate Supply System
Technical Division Department, Project Engineering, Plant Technical Stag or original design
organization, depending on the technical nature ofthe problem.

14.2.5.3 ResultsAna sis Prere uisitesto Conrinuariono Startu Tesrin

The POC willestablish prerequisites for various tests, test conditions, and test phases in
consideration ofsystem or component quaitfi cation for subsequent testing. The control or
prerequisites to an individual test willbe as described in Section 14.2.4.3.

The POC willalso require an evaluation ofthe data acquired during a panicular test phase or
plateau. The items considered in this evaluation willinclude, but are not limited to the
following:

a. The need foraddirional tesring or retesring to improve assurance that a
parricular system or component willperform as required in subsequent tesring,
especially under more demanding conditions such as higher power levels,

b. The need for analysis ofcertain data to qualify measured variables or
parameters for use in subsequent measurements,

C. The completeness oftesting up to the point in question as evidenced by the
~ documentation ofthe completed tests, and

d. The need for specific reviews and approvals ofpanicular sets ofdata to satisfy
the above.
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14.2.6 1ZST RECORDS

14.2.6.1 stem Lineu and Prep erational Test Phase

14.2.6.1,1 General

The TSPM contains a generic procedure regarding ftling and recordkeeping to be applied to
testing documentation. This procedure is intended to ensure compliance ofSupply System
project startup programs with the applicable provisions ofANS N45.2.9-1974, "Requirements
for Collecrion, Storage, and Maintenance ofNuclear Power Plant Quality Assurance
Records, " as required by Regulatory Guide 1.88, Revision 1, December 1975.

The following sections describe the provisions ofthe aforementioned procedure, which willbe
contained in speciftc detail in the WNP-2 Test and Startup Instructions.

14.2.6.1.2 Test Record Responsibiliries

The Test and Stanup Manager is responsible for identifying the responsibilities, controls, and
requirements for establishing and implementing a Test and Startup Program filingand
recordkeeping system, in accordance with 10 CFR 50 Appendix B, ANSI N45.2.9, and the
Supply System Quality Assurance Program Manual. The Test and Startup Manager willensure
that adequate procedures are prepared and maintained within the Test and Stanup
Instructions. The Test and Startup Manager willensure that trained and qualified personnel
maintain the Test and Startup Program files.

14.2.6.1.3 Types ofDocuments and Records Requiring Test Record File Retenrion

Documentation and records that willbe maintained within Test and Startup Program files are:

a. Test and Startup program records as spectfi ed by ANSIN45.2.9, and

b. Allrecords and documents as specified by the Test and Startup Program and
instruction manuals.

Other records, documents, correspondence, etc., may be maintained at the discretion and
approval ofthe Startup Program Manager, provided their access requirements do not
compromise the security ofthe mandatory files.

14.2.6.2 Pow r Ascension Test Phase

Alltest records and data shall be kept and ftled in accordance with the PPM 1.6 series of
procedures which detail the requirements for allplant recordkeeping.
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14.2. 7 CONFORKCNCE OF TEST PROGRAMS WITHREGULATORYGULDES

14.2.7.1 Con ormance with Re ulato Guide 1.68

The WNP-2 Test and Stanup Program conforms to the requirements ofRegulatory Guide 1.68,
Revision 0, "Preoperational and InitialStanup Test Programs for Water-Cooled Power
Reactors, " except where speci+cally noted otherwise. The Regulatory Guide has been
reviewed by the Supply System for applicability ofindividual items in the guide to WNP-2 and
its systems. The applicability to this plant has determined the nature and scope oftesting to be
performed. Actual exceptions to the tesring required by this guide have been spectftcally
addressed and are discussed in Section 14.2.7.2. Areas where the guide does not apply are
not considered to be exceptions.

14.2.7.2 Exce tions to Re ulato Guide 1.68

The exceprions to Regulatory Guide 1.68 are listed below with an explanarion ofthejustijicatt'on for the exception.

a. Exception to Format ofTest Procedures

The format ofthe test procedures is diferent Porn that found in Appendix C of
Regulatory Guide 1. 68, but theformat difference is not considered an exceprion
to the regulatory guide since the guide specifies required elements ofa test
procedure while merely implying but not requiring a format.

b. See Section 1.8.2 for a delineation ofspecific exceptions to the requirements of
Regulatory Guide 1.68.

14.2.7.3 Con ormance With or Exce rions to Re ulato Guides Other Than 1.68

a. Regulatory Guide l. 70, "Standard Format and Content ofSafety Analysis
Reports forNuclear Power Plants" willbe complied withfor the section that
pertains to the Test and Stanup Program,

b. Regulatory Guide 1.33, "Quality Assurance Program Requirements" willbe
complied with in "Quality Assurance During the Operarions Phase, "
Section 17.2, ofthe FSAR for the Test and Startup Program,

C. Allother regulatory guides pertaining to individual tesring willbe complied with
unless noted otherwise in Section 14.2. 12, and
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d. Regulatory Guide 1.58 "Qualigcarions ofNuclear Power Plans Inspecrion,
Examinarion, and Tesring Personnel. "

Supply System Test and Starsup
personnel involved in tesring meet the requirements ofRegulatory Guide 1.58.

14.2.8 UTILIZATIONOF REACTOR OPERATING AND TESTING EXPERIENCES IN
THE DEVELOPMElVTOF THE TEST PROGRAM

As a matter ofSupply System policy, a continuous program ofreview ofreactor operating
experience is coordinated by the Operations Division ofthe Supply System. The sources of
informarion reviewed in compliance with this policy are NRC Information Norices and
Bulletins, operating experience reports, preoperational test summaries and stanup reportsjom
other plants, administrarive and test proceduresjom other plants'tarsup programs, personal
contacts with other nuclear plant licensees or applicants, and additional information supplied
by Supply System Technical and Operations Division members. Allavailable sources are
utilized; relevance to particular Supply System nuclear projects is determined in the review
process.

The informarion is reviewed by WNP-2 Starsup Program personnel for applicability to the
WÃP-2 Test and Startup Program, forincorporarion into test procedures, orfor consideration
in the administrative control oftesting.

14.2.9 TRIAL USE OF PLAIVTOPERATING AND EMERGENCY PROCEDURES

To the extent practical throughout the preoperarional and initialPATP, test procedures utilize
operating, emergency, and abnormal procedures where applicable in the performance oftests.
The use ofthese procedures is intended to do the following:

a. Prove the specific procedure or illustrate changes which may be required,
b. Provide training ofplant personnel in the use ofthese procedures, and
c. Increase the level ofknowledge ofplant personnel on the systems being tested.

Test procedures may use operating, emergency, and abnormal procedures in several ways: the
tess procedure may reference the procedure directly; the test procedure may extract a series of
stepsPom the procedure; the test procedure may use a combinarion ofshe fsrst two methods;
or the test procedure may require system and plant conditions that willbe obtained by the use
ofplant operating or emergency procedures.

14.2.10 INIZZriLFUELLOADINGAND INI'7ZdL CRITICALI?Y

14.2.10.1 Fuel Loadin and Shutdown Power Level Tests

Fuel loading and initialcriticalityis conducted in accordance with writteprocedures after all
prerequisite tests are satisfactorily completed and an operating license has been issued. Prior
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to approving fuel loading, rhe plant must be verifie as ready to load fuel. This verificatio is
accomplished by rhe following steps, which are performed at the compleri on ofa majority of
the preoperarional tesring.

14.2.10.1.1 Loss ofPower Demonstration-Standby Core Cooling Required

This test demonstrates the capability ofeach emergency diesel generator to start auromarically
and assumes all ofits emergency core cooling loads in a loss ofnormal auxiliary power.

14.2.10.1.2 Cold Funcrional Tesring

The coldfunctional resting deflned here is an integrated system operation ofvarious plant
systems that can be operated as systems prior tofuel loading. The intent is to observe any
unexpected operational problems from either an equipment or a procedural source and to
provide an opponunity for operatorfamiliarizarions with the system-operating procedures
under operaring conditions.

Some ofthe coldfuncrional tesring willbe accomplished during the preoperational test
program. For example, integrated and simulraneous operarion ofthe following systems may
take place during the flush ofthe total system: condensate system, condensate demineralizer
system, low-pressure cooLant injecrion (LPCI) system, core spray system, reactor water
cleanup (RWCU) system, service water system, closed cooling water (RCC) system, and others.
As required, additional integrated systems performance willbe demonstrated prior to fuel
loading.

14.2.10.1.3 Routine Surveillance Tesring

Because ofthe interval between completion ofa preoperational test on a system and the
requirement for that system to be operated may be ofconsiderable length, a number ofroutine
surveillance tests must be performed prior to fuel loading and must be repeated on a routine
basis. The Technical Specifications described the test frequenC. In general, this Surveillance
Test Program (speci(fed in the Technical Specrflcations) is instituted prior tofuel loading by
the plant operating sta+

14.2.10.1.4 Master Sranup Checklist

A detailed list ofitems that must be complete, including the preoperational tests, work
requests, design changes, and proper disposirioning ofall exceprions noted during
preoperational testing lisred in Table 14.2-1 is rechecked to verify completionjust prior to the
flnal approvals forfuel loading and at each signrflcant new step such as heat up, opening main
steam isolation valves (MSIVs), and power operation.
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14.2.10.1.5 InitialFuel Loading ~,
Fuel loading requires the movement ofthe fullcore complement ofassembliesjom the fuel
pool to the core, with each assembly idenriPed by number before being placed in the correct
coordinate position. The procedure controlling this movement is arranged so that shutdown
margin and subcri tical checks are made at predetermined intervals throughout the loading,
thus ensuring safe loading increments. Specially sensirive invessel neutron monitors that are
maintained at the loading face as loading progresses serve to provide indication for the
shutdown margin measurements, and also to allow the recording ofthe core fluxlevel as each
assembly is added. A complete check is made ofthe fully loaded core to ascertain that all
assemblies are properly installed, correctly oriented, and are occupying their designated
posltt ons.

14.2.10.1.6 Zero Power Level Tests

At this point in the program, a number oftests are conducted which are best described as
initialzero power level tests. Chemical and radiochemical tests are made to check the quality
ofthe reactor water before fuel is loaded, and to establish base and background levels
required to facilitate later analysis and instrument calibrations. Plant and site radiarion
surveys are made at specii c locarions for later comparison with the values obtained at the
subsequent operating power levels. Shutdown margin checks are repeated for the fully loaded
core, and criticalityis achieved with each ofthe two prescribed rod sequences in turn, the data
being recorded for each rod withdrawn. Each rod drive is subjected to scram and performance
testing. The inirialsetting ofthe intermediate range monitors PRMs) is at maximum gain.

Oj
14.2.10.2 InitialHeatu to Rated Tem erature and Pressure

Heatup follows the satisfactory completion ofthe fuel loading and zero power level tests
(Sections 14.2.10.1.5 and 14.2.10.1.6) and further checks are made ofcoolant chemistry
together with radiation surveys at the selected plant locations. Allcontrol rod drives (CRDs)
are scram-timed at rated temperature and pressure, with selected drives rimed at two
intermediate reactor pressures and for diferent accumulator pressures. The process computer
checkout continues as more process variables become available for input. The reactor core
isolation cooling (RCIC) system willcomplete controlled starts at low reactor pressure and at
rated conditions, with testing in the quick-start mode at 150 psig and 1000 psig. Correlarions
are obtained between reactor vessel temperatures at several locations and the values ofother
process variables as heatup conrinues. The movements ofNSSS piping in the drywell mainly as
a function ofexpansion are recorded for comparison with design data.

14.2.10.3 Power Testin From 25 o to 100 o o Rated Ou ut

The power test phase comprises the following tests, many ofwhich are repeated several times
at the diferent test levels; consequently, see Table 14.2-4 for the series. While a certain basic
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order of tesring is maintained rekuive to power ascension, there is, nevertheless, considerable
flexibilityin the test sequence at a particular po~er level which may be used whenever it
becomes operarionally expedient. In no instance, however, is nuclear safety compromised.

Coolant chemistry tests and radiarion surveys are made at each principal test
level to preserve a safe and eQcient power increase,

b. Selected CRDs are scram-timed at various power levels to provide a correlation
with the initialdata,

C. The effect ofcontrol rod movement on other parameters (e.g., electrical output,
steam flow, and neutron flux level) is examined for diferent power conditions,

d. Following the first reasonable, accurate heat balance (25% power) the average
power range monitors (APRMs) are calibrated and IRMs are reset ifnecessary,

At each major power level (25%, 60%, and l00%), the lowpressure range
monitors (LPRMs) are calibrated,

The APRMs are calibrated inirially at each new power level and following
LPRM calibrarion,

g. Complerion ofthe process computer checkout is made forall variables, and the
various options are compared with hand calcularions as soon as significant
power levels are avat7able,

Further tests ofthe RCIC are made with and without injection into the reactor
pressure vessel (RPV),

Collecrion ofdata from the system expansion tests is completed for those piping
systems wht'ch had not previously reached fulloperating temperatures,

Zhe axial and radial power profile are explored fullyby means ofthe traversing
in-core probe (TIP) system at representative po~er levels during the power
ascension, and

k. Core performance evaluations are made at all test points above the l0% power
level and for selected flow transient conditions; the work involves the
determination ofcore thermal power, maximum fuel rod surface heat flux, and
minimum criticalpower ratio (MCPR), and other thermal parameters.

Overall plant stability in relarion to minor penurbations is shown by the
following group oftests which are made at selected test points:

14.2-31



WNP-2 FSAR Amendment 53
November 1998

I.
2.
3.

5.

Core power-void mode response,
Pressure regulator setpoint change,
Water level setpoint change,
Turbine valve surveillance, and
Recircularion flowsetpoint change.

For the first ofthese tests, a centrally located control rod is moved and the flux
response is noted on a selected LPRM chamber. The next two tests require that
the changes made should approximate as closely as possible a step change in
demand, whilefor the next test the turbine stop, control, and bypass valves are
opened to verify stability and power levelfor surveillance tesring. The
remaining test is performed to properly adjust the control loop ofthe
recirculation system. For all ofthese tests the plant performance is monitored
by recording the transient behavior ofnumerous process variables, the one of
principal interest being neutron flux'. Other imposed transients are produced by
step changes in demand core flow, partial loss offeedwater heating, and
simulating failure ofthe operaring pressure regulator to permit takeover by the
backup regulator. Table I4.2-3 shows the power and flow levels at which all
these stability tests are performed.

m. The category ofmajor plant transients includes fullclosure ofall the MSIVs,
fast closure ofturbine generator control valves, fast closure ofturbine generator
stop valves, loss ofthe main generator and offsite power, tripping a feedwater
pump, and several trips ofthe recircukuion pumps. The plant transient
behavior is recorded for each test and the results may be compared with the
acceptance criteria and the predicted design performance. Table I4.2-2 shows
the operating test condirion forall the proposed major transients;

n. A test is made ofthe reliefvalves in which leaktightness and general operability
are demonstrated;

o. At some major power levels thejet pump flowinstrumentation is calibrated;

p. The as-built characterisrics ofthe recirculation system are invesrigated as soon
as operating condirions permitfullcore flow; and

q. The local control loop performance, based on the drive pump,jet pumps, and
control equipment is checked.
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14.2. 11 TEST PROGRAM SCHEDULE

The test program schedule forpreoperational and stanup tests are indicated in Table 14.2-4
and Figure 14.2-4. These schedules are preliminary and willbe adjusted to consider actual
construction and tesring progress; they are included to provide general information but are not
considered to be identical to the schedules in use during the stanup program. The test
procedures willbe made available for review at least 30 days prior to the test date orfuel
load.

14.2.12 INDIVIDUALTEST DESCRIPTIONS

14.2.12,1 Prep erational Test Procedures

The following general descripnons are the specific objectives ofeach preoperarional test.
During the final construction phase, itmay be necessary to modify the preoperarional test
methods as operating and preoperarional test procedures are developed. Consequently,
methods described in the following descriptions are general, not specific.

Specific acceptance criteria for each preoperational test are in accordance with the detailed
system and equipment specijications for equipment in those systems. The tests demonstrate that
the installed equipment and systems perform within the limits of these speciftcations.

In addirion to the prerequisites listed on each on the followingpreoperational tests, there will
be electrical power available to each ofthe systems.

Table 14.2-1 lists the preoperarional tests anticipated for this facility.

14.2. 12.1.1 Reactor Feedwater System Preoperational Test

a. ~Pu ose

To verify the operation ofthe reactor feedwater system, including pumps,
valves, turbines, turbine auxiliaries, and turbine control systems.

The system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Startup Manager has approved the
initiation oftesring. The condensate system, control air system, and service
water system must have a readiness veri+catt'on.
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c. General Test Methods and Acce tance Criteria
'he

performance ofthe reactor feedwater system is veri(fed within the
limitarions ofthe auxiliary steam supply by the demonstration ofthe proper
operation ofthe following:

l.
2.
3.
4.

Valves and related controls, interlocks, and posirion indicators,
Reactor feedwater pumps, turbines, and auxiliaries,
Control logic, and
Annuciators and protecrive devices.

14.2.12.1.2 Condensate System Preoperational Test

a. ~Pu ose

To verify the operation ofthe condensate system, including pumps, valves, and
control systems.

The system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Stanup Manager has approved the
iniriation oftesting. The condenser, condensate filter demineralizers, feedwater,
and control air systems are capable ofsupponing this test as necessary.

C. neral Test Methods and Acce tance Criteria

The performance ofthe condensate system is veri+ed by the demonstrarion ofthe
proper operation ofthe following:

I.
2.
3.
4.

Valves and related controls, interlocks, and posirions indicators,
Condensate pumps, condensate booster pumps and auxiliaries,
Control logic, and
Annuciators and protecti ve devices.

14.2.12.1.3 Fire Protection System Preoperational Test

a. ~Pa ose

To verify the operation ofthe ftre protecrion system including rhe diesel engine,
pumps, valves, detecrion and alarm circuits, and control and instrumentation
circuits. To verify the location and status ofallportable equipment.
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Prere uisites

The system lineup tests have been completed, the TWG has reviewed and

approved the procedure, and the Test and Startup Manager has approved the

initiation oftesting. The circulating water system, control and service air
system, and electrical distriburion system are available to support operation.

eneral Test Methods and Acce tance Criteria

Verification ofthe ftre protection system capability is demonstrated by the

proper integrated operation ofthe following:

I.
2.
3.
4.
5.

Diesel engine and pump operation and related control and logic,
Fire alarm and detection circuits,
Fire control panel in the main control room,
Deluge, wet pipe and preaction sprinkler systems, and
Carbon dioxide and Halon systems.

In addition, portable equipment and hose station capability willbe vertfied.

Reactor Water Cleanup System Preoperational Test

~Pu ~oe

To verify the operation ofthe RWCU system, including pumps, valves, and
fllterldemineralizer equipment.

Prere uisites

The system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Startup Manager has approved the
initiation oftesting. Filter aid, and anion and cation resin should be available.
The RCC system and instrument air system must have readiness verificatio.

General Test Metho and Acce tance Criteria

Veri+cation ofthe RWCU system capability is demonstrated by the proper
integrated operation ofthe following:

I.
2.
3.

Drainflow regulator flowinterlocks,
System isolation and logic,
Valve-operating sequence,
Pump operation and related control and logic,
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5. Annuciators, and
6. Filterldemineralizer system operarion.

14.2. 12.1.5 Standby Liquid Control System Preoperarional Test

a. ~Pu ose

To verify the operation ofthe srandby liquid control (SLC) system including
pumps, tanks, control, logic, andinstrumentation.

b. Prere uisites

The system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Startup Manager has approved the
initiation oftesring. Valves should be previously bench tested and other
precautions relarive to positive displacement pumps taken. The reactor vessel
should be available forinjecting demineralized water.

C. General Test Methods and Acce tance Criteria

Verificatio ofthe SLC system capability is demonstrated by the proper
integrated operations ofthe following:

l.
2.
3.

5.
6.

SLC system tank level instrumentation,
Heaters,
Alarms and logic,
Reliefvalves,
Pumps and related controls and logic, and
Flow tesring wirh diferent flowpaths.

Nuclear Boiler System Preoperational Test

a. ~Pu ose

To verifyproper operation ofthe nuclear boiler system including safetylrelief
valves (SRVs) and related controls and logic.

b. Prere uisites

The system lineup tests have been completed, the TWG has revi ewed and
approved the procedure, and the Test and Stanup Manager has approved the
iniriarion oftesnng. Verify that all SRVs have been previously bench tested.
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C. General Test Methods and Acce tance Criteria

Functional and capacity tests ofSRVs are not performed; vertftcatt'on ofthe
NSSS capability is demonstrated by the proper integrated operation ofthe
following:

I.
2.
3.
4.
5.
6.
7.

8.
9.

System valves and related sensors and logic,
Vacuum breakerin reliefvalve discharge lines,
Automatic isolation function ofreactor water sample isolarion valves,
Isokuion and leak detecrion systems,
Automatic depressurization system logic,
Reactor vessel actuators accumulator capacity test,
Safetylrelief valves air piston operarion,
Reactor head seal leak detecrion, and
Alarms and annunciators.

I4.2. 12.1. 7 Residual Heat Removal System Preoperational Test

a. ~Pu ose

To verify the operation ofthe residual heat removal (RHR) system under its
various modes ofoperation: LPCI, shutdown cooling and vessel head spray,
containment spray, and suppression pool water cooling.

b. Prere uisites

The system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Stanup Manager has approved the
initiation oftesting. The RHR service water system must have readiness
veri/cation. The reactor vessel and recirculation loops shall be intact and
capable ofreceiving water.

C. General Test Methods and Acce tance Criteria

Veri+catio ofthe RHR system capability is demonstrated by the proper
integrated operation ofthe following:

System isolation valve control and logic tests,

2. RHR and RHR service water pump and motor operation, controls, and
related logicfeatures,

3. Automatic LPCI iniriarion logic,
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4. Vertflcation ofallflowpaths. The timePom initiation signal tofullflow
should be verified, and

,
5. Alarms and annunciators.

14.2.12.1.8 Reactor Core Isolation Cooling System Preoperational Test

a. ~Pu ose

To verify the operation ofthe RCIC system including turbine, pump, valves,
instrumentation, and control.

b. ~P

The system lineup tests have been completed, the 1WG has reviewed and
approved the procedure, and the Test and Stanup Manager has approved the
initiation oftesting. The turbine, disconnected from the pump, shall be tested.
The turbine instrucrion manual shall be reviewed in detail in order that
precautions relative to turbine operation are followed. Then the system shall be
tested within the capability ofa temporary steam supply with the pump coupled
to the turbine.

c. General Test Methods and Acce tance Criteria

l.
2.
3.
4.
5.
6.
7.

Allvalves and related controls, interlocks, and indicators,
Manual and automatic initiation,
Automatic isolation, including leak detection system logic,
Turbine speed control, trip, mode selection, and test mode,
Barometric condenser condensate pump, and vacuum pump controls,
Flowpath vertJication, and
Annunciators.

14.2. 12.1.9 Reactor Recirculation System and Control Preoperational Test

a. ~Pu ose

To verify the operation ofthe reactor recirculation system including pumps and
their associated motors, valves, instrumentation, and controls. The rated
conditions tests willbe conducted during the startup testing program.
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The system lineup tests have been completed, the TPVG has reviewed and
approved the procedure, and the Test and Startup Manager has approved the
initiation oftesring. The RCC system must receive readiness verijfcatt'on. All
required testing ofequipment up to the operation ofthe recirculation pump has
been completed, including recircularion pump motor (uncoupled) and all control
loops.

c. General Test Methods and Acce tance Criteria

Afterprerequisite testing, vertji cation ofsystem capability is demonstrated by
the proper integrated operation ofthe following:

I.
2.
3.
4
5.

System valves,
Logic and interlocks,
Recircularion pumps, valves, and related controls and interlocks,
Annunciators, and
LowPequency motor generator (LFMG) set.

14.2.12.1.10 Reactor Manual Control System Preoperanonal Test

a. ~Pu ose

To verify the operation ofthe reactor manual control (RMC) system, including
relays, control circuitry, switches and indicating lights, and control valves.

The system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Startup Manager has approved the
initiation oftesting. The CRD pump willnot be operarional during this test.

c. General Test Methods and Acce tance Criteria

Veri+catt'on ofRMC system capability is demonstrated by the proper integrated
operarion ofthe following:

1. Rod blocks, alarms, and interlocks for all modes ofthe reactor mode
switch,

2. Rod posirion information system,
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3. Rod driftalarm circuit, and

4. Rod directional control valve rime sequence for insert and withdraw
commands.

14.2.12.1.11 Control Rod Drive Hydraulic System Preoperational Test

a. ~Pu 0se

To verify the operation ofthe CRD hydraulic system including CRD
mechanisms, hydraulic control units, hydraulic po~er supply, instrumentarion,
and controls.

The system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Startup Manager has approved the
initiation oftesting. The CRD manual control system preoperational test must
be completed on associated CRDs. The RCC system and instrument air system
must receive readiness veri+cation.

c. General Test Methods and Acce tance Criteria

Vertftcatt'on of CRD system capability is demonstrated by the proper integrated
operation ofthe following:

1. Logic and interlocks,

3.

CRD pumps and related controls and interlocks,

Flow controller, pressure control valves, and stabilizer valves,

4. Scram discharge level switches and CRD position indication, alarms,
and interlocks,

5.

6.

CRDs funcrional testing including latching and posirion indication,

Scram testing ofcontrol rods at atmospheric pressure, and

7. Annunciators.

~ }',
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14.2. 12.1. 12 Fuel Handling and Vessel Servicing Equipment Preoperarional Test

a. ~Pu ose

To verify the operation ofthe fuel handling and vessel servicing equipment
including tools used in the servicing ofcontrol rods, fuel assemblies, LPRMs
and dry tubes, and vacuum cleaning equipment.

The system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Stanup Manager has approved the
initiation oftesting. Addirionally, the refueling platform, fuel preparation
machine, and fuel racks must be installed and operational; all slings and lifting
devices must be centfi ed at their design load, at least by the vendor.

C. General Test Methods and Acce tance Criteria

Vertftcarion ofthe fuel handling and vessel servicing equipment is demonstrated
by dry operation ofthe following equipment:

I. Cell disassembly tools,

2. Channel replacement tools,

3. Instrument handling tools,

4. Vacuum cleaning equipment,

S. Interlocks and logic associated with the refueling and service platform
are vertfted, and

I

6. Proper operation ofrefueling and service platforms are veri'd.

14.2.12.1.13 Low-Pressure Core Spray System Preoperarional Test

a. ~Pu ose

To verify the operation ofthe low-pressure core spray system (LPCS), including
spray pumps, sparger ring, spray nozzles, controls, valves, and instrumentarion.
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b. P~
The system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Startup Manager has approved the
iniriation oftesting. The reactor vessel must be available and ready to receive
water.

c. General Test Methods and recce rance Criteria

Verification ofthe LPCS system capability is demonstrated by the proper
integrated operation ofthe following:

1. Logic and interlocks,

2. Low-pressure core spray system pumps, including auto initiation,

3. Flowpath verfltcation, including determinarion ofsystem hydraulic
performance to verifyproper sizing ofrestricting oriftce in LPCS
discharge line to vessel (see Section 6.3.2.2.3),

4. Annunciators,

5. The rimefor iniriation signal tofullflowshould be verifie, and

6. Photographs to prove acceptability ofcore spray patterns.

14.2.12.1.14 High-Pressure Core Spray System Preoperational Test

a. ~Pu ose

To verify the operation ofthe high-pressure core spray (HPCS) system,
including diesel generator and related auxiliary equipment, pumps, valves,
instrumentation, and control.

b. ~P

The system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Startup Manager has approved the
initiation oftesting. The HPCS diesel generator must be installed and be
operational.
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c. General Test Methods and Acce tance Criteria

Vertflcarion ofHPCS system capability is demonstrated by the proper integrated
operarion of the following:

I. Valve controls and interlocks,

2. HPCS electrical system tests, including dc and ac,

3. HPCS diesel generator functional tests including starting, rated load,
load rej ecrion,

4. Pump and motor tests with normal power supply and with diesel
generator,

5. HPCS flowpath and flow rate verijicarion,

6. Annunciators,

7. The timefrom iniriarion signal tofullflowshould be verifted, and

8. Photographs to prove acceptability ofHPCS spray pattern.

14.2.12.1.15 Fuel Pool Cooling and Cleanup System Preoperarional Test

a. ~Pu ose

To verify the operation ofthe fuelpool cooling and cleanup system including the
pumps, heat exchangers, controls, valves, andinstrumentation.

The system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Startup Manager has approved the
iniriation oftesting. The instrument air, service air, fuel pool emergency
makeup, service water, and RHR systems must be available.

C. General Test Methods and recce tance Criteria

Vertflcarion ofthe fuelpool system capability is demonstrated by the integrated
operarion ofthe following:
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l.
2.
3.
4.
S.

Logic and interlocks,
Interconnection to RHR system,
Pump operarion and related controls,
Cleanup subsystem operarion, and
Annunciators.

14.2.12.1.16 Leak Detection System Preoperational Test

a. ~Pu ose

To summarize the test requirements and verify the leak detecrion test data for
each ofthe nuclear systems.

The system lineup tests have been completed, the ~G has reviewed and
approved the procedure, and the Test and Stanup Manager has approved the
initiation oftesting. The prerequisites are included in the preoperational test

specifications for each ofthe nuclear systems listed below

c. General Test Methods and Acce tance Criteria

As an integral part ofeach ofthe following system preoperarional tests, the
nuclear systems leak detecrion is vertjled by the proper operation ofrhe leak
detection features ofthe following nuclear systems:

1.
2.
3.
4.
5.
6.
7.

Feedwater control system,
RWCU system,
NSSS,
RHR system,
RCIC system,
Recircularion system, and
Radwaste system.

14.2.12.1.17 Liquid and Solid Radwaste System Preoperarional Test

a. ~Pu ose

To verify that the radioactive ~aste system willperform its design functions of
processing liquid and solid radioactive wastes.
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b. ~P

The system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Startup Manager has approved the
initiation oftesting.

c. General Test Meth ds and Acce tance Criteria

Testing willdemonstrate that the pumps, tanks, controls, and valves including
automatic isolation, diversion and protection features, and instrumentation and
alarms willoperate and funcrion in accordance with design requirements.

Testing willalso verify that the WNP-2 Process Control Program results in an
acceptable waste form as required by 10 CFR 61. Simulated waste willbe
veri+ed to form aPee-standing monolithic solid with noPee liquidprior to
implementation ofthe solidi/ication process on radioactive waste. Liners
containing solidtfted waste willbe inspected prior to shipment to the disposal
site to verify compliance with 10 CFR 61 requirements.

14.2.12.1.18 Reactor Protection System Preoperational Test

Morose

To verify the proper operation ofthe reactor protection system (RPS), including
sensor logic and their respecrive scram relays, scram reset time delay, the
annunciators, and motor generator set power supply.

b.

The system lineup tests have been completed, the TPVG has reviewed and
approved the procedure, and the Test and Startup Manager has approved the

iniri

atio oftesting.

C. General Test Metho and Acce tance Criteria

VertJi cation ofthe RPS capability is demonstrated by the proper integrated
operation ofthe following:

1. Motor generator set performance,

2. Sensor logic and scram relay logic,

3. Scram reset time delay,
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4. Sensors input-ro-scram trip actuator response time on all channels of
each function for which response times are required by the Technical
Specii carions,

5. Annunciators,

6. Mode switch tests, and

7. Auxiliarysensor operanon.

The ability ofthe system to scram the reactor within a spectfi ed rime must be
demonstrated in the CRD hydraulic system preoperational test (see
Section 14.2. 12.1.11).

14.2.12.1.19 Neutron Monitoring System Preoperarional Test

a. ~Pu ose

To verify the operarion ofthe neutron monitoring system (NMS) including
stanup, intermediate, and power range detectors, and their related equipment.

b. ere tas>tes

The system lineup tests have been complete, the TWG has reviewed and
approved the procedure, and the Test and Stanup Manager has approved the
initiation oftesting. Additionally, all source range monitors (SRMs) and pulse
preamplipiers, IRMs and voltage preampitJi ers, and APRMs willhave been
calibrated according to the vendor's instrucrions.

c. General Test Methods and Acce tance Criteria

Veri+cation ofthe NMS capability is demonstrated by the proper integrated
operation ofthe following:

AllSRM detectors, and their respective insert and retract mechanisms,
and cables;

2. SRM channel including pulse preamp, remote meter and record, mp-
logic, logic bypass and related lamps and annunciators, control system
interlocks, refueling instrument trips, and power supply;

0,
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3. AllIRMdetectors and their respective insert and retract mechanisms and
cables;

4. IRMchannels including voltage preamps, remote recorders, RMC system
interlocks, RPS trips, annunciators and lamps, and power supplies;

5. AllLPRMdetectors and their respective cables, and po~er supplies;

6. AllAPRM channels including trips, trip bypasses, annunciators and
lamps, remote recorders, RMC system interlocks, RPS trips, and power
supplies;

7. Recircularion flowbias signal includingflow unit, flow transmitters, and
related annunciators, interlocks, and power supplies, and

8. Both rod block monitor (RBM) channels including trips, trip bypasses,
annunciators and lamps, remote recorders, RMC system interlocks, and
power supplies.

14.2.12.1.20 Traversing In-Core Probe System Preoperational Test

a. ~Pu ose

To verify the operarion ofthe traversing in-core probe (TIP) system including
the TIP detector, controls and interlocks, containment secure lamp, and
containment isolation circuits.

The system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Startup Manager has approved the
iniriation oftesting. (Additionally, the TIP detector and dummy detector, ball
valve time delay, core top and bottom limits, clutch, x-y recorder, and purge
system willhave been shown to be operational.)

C. General Test Methods and Acce tance Criteria

With the exception ofthe shear valve, which is not tested, verigcarion ofthe TIP
system is demonstrated by the proper integrated operation ofthe following:

l. Indexer cross-calibration interlock,

2. Shear valve control monitor lamp, and
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3. Drive motor manual control and override, automatic control and stop,
and low speed control.

14.2.12.1.21 Rod Worth MinimizerSystem Preoperational Test

a. ~Pa ose

To verify the operarion ofthe rod worth minimizer (RWM) system under its
various modes ofoperarion.

The system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Startup Manager has approved the
initiation oftesting. Additionally, the rod position indication system (RPIS) will
have been shown to be operational, rod sequence control (RSC) system
bypassed, and computer diagnostic and special tests completed.

c. General Test Methods and Acce tance Criteria

Veri+catt'on ofthe RWMsystem is demonstrated by the proper integrated
operation ofthe following:

1. Rod test option,

2. System inirialization both above and below the lowpower setpoints, and
above and below the lowpower alarm points,

3. RWMprogram,

4. Rod withdrawal and insenion error block, and

5. Rod driftscan, and annunciation.

The RWMprogram acceptance ofan operator-supplied rod position value must
be demonstrated.
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14.2.12.1.22 Process Radiarion Monitoring System Preoperarional Test

a. ~Pu ose

To verify the operation ofthe process radiation monitoring (PRM) system,
including the offgas vent, o+gas, main steam line, liquidprocess, and building
ventilation radiarion monitoring subsystems.

The system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Startup Manager has approved the
initiation oftesting. Addirionally, the process radiarion monitors, pulse
preampltjt ers, power supplies, indicator and trip units, are calibrated.
Insulation resistance and high potenriometer tests willhave been completed.

c. General Test Methods and Acce tance Criteria

Verijkcarion ofthe PRM system is demonstrated by the proper integrated
operation ofthe following:

Vent preamps, channels, trip points, annunciators and lamps, sample
rack, and check source,

2. 0+gas vial sampler, log radiation monitor (LRM) and their related
annunciators, lamps and recorders, and highllowflowdetector,

3. Main steam and LRMchannels, trippoints, and annuncialors and lamps,
High-High and Inop trip, and recorders,

4. Liquidprocess preamps, channels, trippoints, and annunciators and
lamps, and recorders,

5. Buiiing ventilation system sensors, channels, mp points, and
annunciators and lamps, recorders, and SGTS interlock, and

6. Control center air monitoring sensors, channels, annunciators, and
indicators.
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14.2. 12.1.23 Area Radianon Monitoring System Preoperarional Test

~Pu ose

To verify the operarion ofthe area radiation monitoring (ARM) system,
including channels, trip points, alarms, and recorder.

Prere uisites

The system lineup tests have been completed, rhe TWG has reviewed and
approved the procedure, and the Test and Stanup Manager has approved the
initiation oftesting. Additionally, indicator, trip units, and power supplies are
calibrated.

C. General Test Methods and Acce tance Criteria

Vertftcation ofthe ARMsystem capability is demonstrated by the proper
integrated operation ofthe following:

1.
2.
3.

Monitor channels,
Channel trippoints,
Alarm annunciators and lights, and
Recorder.

14.2. 12.1.24 Process Computer Interface System Preoperarional Test

a. ~Pa ose

To verify the operation ofthe process computer interface (PCI) system including
computer inputs and printout.

b. Prere uisites

The system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Startup Manager has approved the
initiation oftesting. Additionally, computer diagnostic checks and programming
are completed.

C. General Test Methods and Acce tance Criteria

VeriJi catt'on ofthe PCI system is demonstrated by the proper integrated
operation ofthe following:
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l.
2.
3.
4.

Analog input signals,
Computer printout,
Digital input signals, and
Digital output signals.

14.2.12.1.25 Rod Sequence Control System Preoperational Test

a. ~Pu ose

To verify the operation ofthe RSC system under its various modes ofoperation.

The system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Startup Manager has approved the
initiation oftesring. Additionally, the selftest feature ofthe RSC system is
verijied.

C. neral Test Methods and Acce tance Criteria

Veriftcarion ofthe RSC system is demonstrated by the properintegrated
operation ofthe following:

l.
2.
3.

5.
6.
7.

8.
9.

10.
Il.
12.

Lowpower setpoint and lowpower alarm point tests,
RSC system status displays and annunciators,
Reactor mode switch test,
System diagnostic and data quality tests,
Rod posirion data tests,
Single rod bypass provision,
Rod sequences tests,
Rod group assignment,
Constraints ofrod movement tests,
100% to 75% control rod density tests,
5% to 50% control rod density tests, and
0% control rod density to lowpower setpoint tests.

14.2.12.1.26 Remote Shutdown Preoperational Test

a. ~Pu ose

To verify the feasibility and operability ofthe shutdown funcrionspom the
remote shutdown panel and its ability to bring the reactor to a cold condition in
an orderly fashion.
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b. ere uisites

The system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Stanup Manager has approved the
iniriarion oftesring. Addirionally, the control power should be supplied to the
remote shutdown panel, and the independence ofpower supply voltage, and
fuses should be verij7ed.

C. General Test Methods and Acce tance Criteria

Veri/ication ofthe remote shutdown system is demonstrated by the proper
integrated operation ofthe following tests:

l. Operation ofvalves, controls, instruments, and pumps on systems
availablePom this panel, and

2. Transfer switch operation from the control room panels to the remote
shutdown panel.

14.2.12.1.27 Offgas System Preoperational Test

a. ~Pu ose 0,
To verify the operation ofthe oggas system including valves, recombiner,
condensers, coolers, jilters, and hydrogen analyzers.

b. P~
The system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Startup Manager (Assistant Plant
Manager) has approved the initiation oftesting. Additionally, the instrument
air system, electrical power, and cooling water should be operational.

C. General Test Methods and Acce tance Criteria

Vertjication ofthe offgas system is demonstrated by the following tests:

1. Valve operation including fail safe and isolarion features and valve status
lights indicate the correct valve position,

2. Pump operarion,
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3. Level and temperature control and indicario,

4. Recombiner and preheater tests,

5. Condenser, cooler, and moisture separator tests,

6. Gas dryer and cooler tests,

7. Filter ejfi ciency,

8. Hydrogen analyzer performance test, and

9. Purge and bleed air rate test.

14.2.12.1.28 Environs Radiarion Monitoring Preoperational Test

a. ~Pu ose

To verify the operation ofthe environs radiation monitoring system, including
dosimeters, sampling pump, and ftlter equipment.

b. I~I

System lineup tests have been completed, the TWG has reviewed and approved
the procedure, and the Test and Stanup Manager has approved the initiation of
tesring. Additionally, indicator power supplies are calibrated according to the
vendor's instruction manual.

c. General Test Methods and Acce tance Criteria

Verijication ofthe environs radiation monitoring system capability is
demonstrated by the proper operation ofthe following:

1. Airsample equipment, and
2. Thermoluminescent detector PLD) (passive dosimeters).

14.2.12.1.29 Main Steam System Preoperational Test

a. ~Pu ose

To verify the proper operarion ofthe MSIVs and related controls.
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The system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Startup Manager has approved the
iniriation oftesting.

C. neral Test Methods and Acce tance Criteria

Veri

J cation ofthe main steam system is demonstrated by the proper integrated
operation ofthe following:

l. Automatic isolation ofthe MSIVs,

2. Minimum closing times are met,

3. MSIVaccumulator capacity tests are satisfactory, and

4. Valves, heaters, blowers, and initiating logic ofthe MSIVleakage
control system.

14.2. 12.1.30 Radwaste BuiMng Heating, Ventilating, and AirConditioning System
Preoperarional Test

a. ~Pu ose

To verify that the radwaste buiMing heating, ventilating, and air conditioning
(HVAC) system willfunction in accordance with the design requirements as set

forth in the design specifications.

b.

The system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Stanup Manager has approved the
initiation oftesting. The 480-V ac power system, control air supply service air
system, and the turbine service water system is capable ofsupponing this test as
necessQQ.

c. General Test Methods and Acce rance Criteria

Veri+catt'on ofthe radwaste buiMing HVACsystem is demonstrated by the
proper integrated operation ofthe following:

14.2-54



WNP-2 FSAR Amendment 53
November 1998

I.
2.
3.

Venrilationfans and their related controls,
Filters and instrumentation,
Dampers and controls, and
Annunciators and protective devices.

14.2. 12.1.31 Closed Cooling Water System Preoperarional Test

~Pu ose

To verify the operarion ofthe RCC system including pumps, valves, logic, and
annunciator.

b. Prere uisites

The system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Stanup Manager has approved the
initiation oftesting. The following support systems must have received
readiness venji cations:

1.
2.
3.
4.

Control and service air (CASISA),
Makeup water treatment,
Essential 480-V ac power, and
Instrumentation power.

C. General Test Methods and Acce tance Criteria

Verificatt'on ofthe RCC system is demonstrated by the proper integrated
operation ofthe following:

l.
2.
3.

Surge tank level control,
System pumps and control logic,
Chemical addirion pump and control, and
Remote-operated valves.

12.2. 12.1.32 Primary Containment Atmospheric Control System Preoperarional Test

~Pu ose

To verify the operation ofthe primary containment atmospheric control (CAC)
system including blowers, coolers, valves, instruments, and alarms.

14.2-55



WNP-2 FSAR Amendment 53
November 1998

b. Prere uisites

The system lineup tests have been completed, the TWG has revi ewed and
approved the procedure, and the Test and Startup Manager has approved the
initiation oftesting. Primary containment, essential 480-V ac power, standby
service water (SHg, instrument power, and control air systems must have
received readiness verification.

C. General Test Methods and Acce rance Criteria

VeriJi cation ofthe primary CAC system is demonstrated by the proper integrated
operation ofthe following:

1.
2.
3.

5.

Isolation and control valves,
Blowers,
Instrumentation,
Alarms, and
Recombiner components to the extent that flowpaths are vertji ed.

Primary CAC system hydrogenloxygen recombining performance capabiliries are
not demonstrated during the preoperational test.

14.2. 12.1.33 Primary Containment Cooling System Preoperational Test

a. ~Pu ose

To verify the operation ofthe primary containment cooling system including
fans, dampers, related controls, and instrumentation.

b. Prere uisites

The system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Stanup Manager has approved the
initiation oftesting. The 480-V ac power, instrument power, and RCC systems
must have received readiness verification.

C. General Test Methods and Acce tance Criteria

Veri/catio ofthe primary containment cooling system is demonstrated by the
proper integrated operation ofthe following:

1. Fans and control logic,
2. Cooling coiLs,
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3.
4.
5.
6.

Dampers, cooling water flow control valves and related controls,
Instrumentation,
Related loss-of power logic, and
Annunciators.

Primary containment cooling system heat removal capabilities are not
demonstrated during the preoperarional test.

14.2. 12.1.34 Primary Containment Instrument AirPreoperational Test

a. ~Pu ose

To verifyproper operation ofthe containment instrument air (CIA) system,
including compressors, dryers, valves, and related controls and logic.

The system lineup tests have been completed, and the TWG has reviewed and
approved the procedure, and the Test and Stanup Manager has approved the
initiation oftesring. The plant service water supply system must receive a
readiness classtftcatt'on.

C. neral Test Methods and Acce tance Criteria

Verijkcanon ofthe CIA system capability is demonstrated by the proper
integrated operation ofthe following:

1. Logic and interlocks,

2. CIA system air compressors,

3. CIA system air dryers,

4. System nonreturn check valves,

5. Alarms and controls,

6. Nitrogen backup supply, and

7. Valvelcomponent failure modes for those valveslcomponents supplied by
the CIA system to simulated loss ofair supply.
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14.2.12.1.35 Primary Containment Atmospheric Monitoring System Preoperational Test

a. ~use
To verify the capability ofthe primary containment atmospheric monitoring
system to monitor and display containment atmospheric conditions.

The system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Stanup Manager has approved the
iniriarion oftesring. Instrument power is available to system components.

C. General Test Meth ds and Acce tance Criteria

Vertftcarion ofthe primary containment atmospheric monitoring system
capability is demonstrated by the proper integrated operation ofthe following:

l.
2.
3.
4.
S.

6.

Samples and controls,
Analyzers,
Pressure and temperature instrumentanon,
Radiation monitors,
Indicatinglrecording instrumentation, and
Annunciators.

12.2.12.1.36 Standby Gas Treatment System Preoperational Test

a. cirrose

To verify the reliable operarion ofthe standby gas treatment system (SGTS),
including fans, filter trains, and related controls.

b. Prere uisites

The system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Startup Manager has approved the
iniriation oftesring. The following systems must have readiness vertjt catt'on:

l.
2.
3.
4.

Essential 480-Vac power,
Instrument power,
Control air, and
Reactor bta7ding heating and venrilation.
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C. General Test Methods and Acce tance Criteria

Veri+cation ofthe SGTS is demonstrated by the proper integrated operation of
the following:

1. SGTS fans and control logic,

2. Filter trains and related instruments,

3. Automatic valves and control logic,

4. System interconnections to reactor building heating and ventilation and
primary containment atmospheric control system, and

5. Annunciators.

14.2. 12.1.37 Loss ofPower and Safety Tesring Preoperational Test

~Pu ose

To verify the operarion ofthe 230/115-kV, 6.9-kV, 4.16-kV, and 480-V
distribution systems.

To verify the integrated ability ofthe plant electrical distribution and safety
systems to operate on normal and standby power sources during accident
condirions.

To verify that loss ofa single ac or dc distriburion system division (exclusive of
the HPCS diesel generator and batteries) willnot prevent the remaining systems
Pom actuating during an accident condition.

b. Prere uisites

The system lineup tests and the 69/N Pl = number ofdi esels) consecutive starts
Pom the emergency diesel generators have been completed, the TWG has
reviewed and approved the procedure, and the Test and Stanup Manager has
approved the initiation oftesting. The 125-V dc system and the emergency core
cooling systems (ECCS) are available to support testing.

C. General Test Methods and Acce tance Criteria

Verigcatton ofthe 230/115-kV, 6.9-kV, 4.16-kV, and 480-V distribution systems
operability shall be demonstrated by the following:
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1. Demonstrarion ofcircuit integrity and integrated operanon ofcircuit
breakers, controls and interlocks, instrumentation, automaric transfer
features, and protecrive devices and alarms.

I'.

Demonstration ofproper system response to a loss ofthe 230-kV and
115-kV distribution systems independently and simultaneously both with
and without loss-of-coolant accident (I.OCA)lcontainment isolation
signals.

3. Demonstration ofproper system response to a loss ofthe 230/115-kV
distriburion systems and one individual standby diesel generator during
an ECCSlcontainment isolation actuarion.

Signals for these tests shall be simulated Pom the actual iniriaring
devices when this is practical.

4. Testing ofthe diesel generators willinclude the following:

(a) Sequential loading ofeach diesel generator unit,

(b) Maintenance ofspecifiedjequency and voltage during the
loading sequence,

(c) Capability to reject and restart their largest single load any time
after the design loading sequence is complete, and

(d) Capability to supply power to vital equipment during loss of
station normal power condirions.

5. Electrical independence willbe verified during tesring by

(a) Verifying that operation ofthe divisionlequipment being tested
and the nonactuarion ofdeenergized buseslequipment does not
affect the proper operation ofthe remaining buses!equipmenr.

(b) Monitoring ofthe major distribution buses to ensure absence of
voltage.

Main power transformers supplying powerpom rhe offsite system
cannot be fullload tested; they are tested according to this
procedure to the design emergency load. Allother in-plant i
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power sources are load tested in their individualpreoperarional
tests.

14.2.12.1.38 Instrument Power Preoperational Test

a. ~Pu ose

To verify the operation ofthe instrument power systems.

b. P~
The system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Stanup Manager has approved the
initiation oftesring.

The 125-V dc and the 480-V ac power systems are energized and capable of
supplying power to the instrument power systems.

c. General Test Methods and Acce tance Criteria

Verijicatt'on ofthe instrument power systems shall be accomplished by
demonstrating circuit integrity and integrated operation of

l.
2.
3.
4.
5.

Static inverters, transformers, and buses,
Controls and interlocks,
Transfer features,
Instrumentation, and
Protecrive devices and alarms.

14.2. 12.1.39 Emergency Lighting System Preoperational Test

a. ~Pu ose

To verify the operation ofthe emergency lighring system within the design
requirements ofthe system.

The system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Startup Manager has approved the
initiation oftesting. The 125-V dc system has received a readiness veriJi carion.
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C. General Test Methods and Acce tance Criteria

Veri+cation ofthe emergency lighting system is to demonstrate proper automatic
operation ofthe system and to provide sufhcient lighting during loss ofnormal
lighting.

14.2. 12.1.40 Standby Alternating Current Power System Preoperational Test

a. ~Pu use

To verify the operation ofthe standby ac power system including diesel engines,
auxiliaries, generators, controls, and instrumentation.

b.

The system lineup tests have been completed, the TR'G has reviewed and
approved the procedure, and the Test and Startup Manager has approved the
initiation oftesting.

The following support systems or components must have received readiness
verification:

1.
2.
3.
4.

Standby service water,
125/250-V dc power,
Instrument power, and
Essential 4160-V ac power.

C. General Te t Meth ds and Acce tance Criteria

Verification ofthe standby ac power system is demonstrated by the proper
integrated operarion ofthe following:

1.
2.
3.
4.
5.
6.
7.

The diesel engines and auxiliaries,
The generators, exciters, and voltage regulators,
Fuel storage and supply system,
Start and control logic circuitry and interlocks,
Protective devices,
Instrumentation, and
Annunciators.

Testing willbe performed to demonstrate the following design features.
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1. The diesel generator's performance capability to establishPequency,
voltage, and load acceptance with a speci/ed rim interval on iniriarion
ofan automatic start signal under both cold and hot condirions.

2. Speci/ed full-and over-load performance capabiliries.

3. The diesel generator's capability to reject the maximum rated load
without exceeding speeds or voltage which willcause tripping.

14.2.12.1.41 250-VDirect Current Power System Preoperarional Test

a. ~Pu 0se

To verify the operation ofthe 250-V dc power system including batteries,
chargers, controls, interlocks, instruments, and protecri ve devices.

The system lineup tests have been completed, the TWG has revi ewed and
approved the procedure, and the Test and Startup Manager has approved the
initiation oftesting. Battery room ventilation and 480-V ac power supply to the
chargers have received readiness veriPcarion.

C. General Test Methods and Acce tance Criteria

Verigcarion ofthe 250-V dc power system is demonstrated by the proper
integrated operation ofthe following:

1. Battery chargers including capability to recharge the battery in
accordance with Section 8.3.2.1.4.3,

2. Batteries (including charge and discharge ratelcapacity tests and load
proftles described in Table 8.3-18),

3. Protective relays and devices,

4. System control logic,

5. Instrumentation (including ground detection),

6. Breakers, and

7. Annunciators.
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14.2. 12.1.42 125-VDirect Current Power System Preoperational Test

a. ~Pu ose

To verify the operarion ofthe 125-V dc power system including batteries,
chargers, controls, interlocks, instruments, and protecrive devices.

The system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Stanup Manager has approved the
initiation oftesring. Battery room ventilation and 480-V ac power supply to the
chargers have received readiness veri+cation.

C. General Test Methods and Acce tance Criteria

Venjt cation ofthe 125-V dc power system is demonstrated by the proper
integrated operation ofthe following:

I. Battery chargers including capability to recharge the battery in
accordance with Section 8.3.2.1.1.3,

2. Batteries (including charge and discharge ratelcapacity tests and load
proftles described in Tables 8.3-15 and 8.3-16),

3. Protecrive relays and devices,

4. System control logic,

5. Instrumentation (including ground detection),

6. Breakers, and

7. Annunciators.

14.2.12.1.43 24-VDirect Current Power System Preoperarional Test

a. ~Pu ose

To verify the operarion ofthe 24-V dc power system.
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The system lineup rests have been completed, the TPVG has reviewed and
approved the procedure, and the Test and Startup Manager has approved the
initiation oftesting.

c. General Test Methods and Acce rance Criteria

Venji carion ofthe 24-V dc power system shall include demonstrations ofbattery
capacity and battery charger capabilities described in Section 8.3.2.1.3.3.

14.2.12.1.44 Plant Service Water System Preoperational Test

a. ~Pu Ose

To demonstrate the proper operarion ofthe plant service water system, including
pumps, valves, and related controls.

I.
I~I'he

system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Stanup Manager has approved the
initiation oftesting.

The following support systems or components must have received readiness
veri/ication:

l.
2.
3.
4.
5.
6.

4160-V ac power,
480-V ac power,
Instrument power,
Service water pump house structure,
Various heat exchangers or coolers utilizing service water, and
Tower makeup P3fU).

c. General Test Methods and Acce tance Criteria

Vertftcation ofthe plant service water system is demonstrated by the proper
operarion and performance ofthe service water pumps, the operation ofPlters,
remote-operated valves, related controls, and instrumentation.
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14.2.12.1.45 Standby Service Water System Preoperational Test

a. ~Pu ose

To verify the proper operation ofthe SW system fornormal and abnormal plant
operaring modes.

b. Prere uisites

The system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Stanup Manager has approved the
iniriarion oftesring. The following support systems or components must have
received readiness veri+cation:

1.
2
3.

5.
6.

Essential 4160-V ac power,
Instrument power,
Control air,
Standby service water pump house structure,
Various heat exchangers or coolers utilizing SW, and
Tower makeup P3fU).

c. General Test Methods and Acce tance Criteria

'eri

Jt catt'on ofthis system is demonstrated by the proper integrated operarion
and perforntance ofthe following:

1. Pumps and related controls,

2. Remote-operated valves and controls,

3. Automatic-operated valves and control logic,

4. Instrumentation,

5. Ann unciators,

6. Standby service water system control logic response to a simulated loss
ofnormal station power event,

7. Pumps net positive suction head (NPSH) adequate and no vortexing,

8. Proper operation ofbasin siphon cross connecrion, and
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9. The preoperational test program includes tests to confirm the
performance characteristics ofthe spray ponds (see Secrion 9.2.5).

14.2.12.1.46 Plant Communicarions System Preoperational Test

a. ~Pu ose

To demonstrate that the plant communi carions and evacuarion alarm system will
provide e+ecrive communication between various plant locations and to verify
proper operarion ofthe emergency evacuation alarm components and system.

The system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Startup Manager has approved the
initiation oftesring.

C. General Test Methods and Acce tance Criteria

Proper operarion ofall the communication system components and the
emergency evacuarion alarm system and components willbe demonstrated.

14.2.12.1.47 Reactor BuiMingEmergency Cooling System Preoperational Test

a. ~Pu ose

To demonstrate the proper integrated operation ofthe reactor buiit'ng
emergency equipment cooling system including fans, cooling coils,
instrumentation, and controls.

b. P~i
The system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Stanup Manager has approved the
initiation oftesting. The followingsupport systems or components must have
received readiness vertftcation:

I. Electrical power to motors, control circuits, and instrumentarion, and
2. Standby service water system.
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C. neral Test Methods and Acce tance Criteria

Veri+catt'on ofthis system is demonstrated by the proper integrated operation of
the fan coil units, their associated controls, interlocks, and annunciators.

14.2.12.1.48 Control, Cable, and Crirical Swirchgear Rooms Hearing, Venrilaring, and
AirConditioning System Preoperational Test

a. ~Pu ose

To verify that the control, cable, and critical switchgear rooms HVACsystems
wi lLfunction in accordance with the design requirements as set forth in the
design specifications.

b. Prere uisites

The system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Stanup Manager has approved the
initiation oftesting. The followingsupport systems have received readiness
veri+cation:

l. 480-V ac power,
2. Instrument power, and
3. Chilled water.

c. General Test Methods and Acce tance Criteria

Vertjtcation ofthe control, cable, and critical switchgear rooms HVACsystem is
demonstrated by the proper integrated operation ofthe following:

l.
2.
3.
4.

Supply and exhaust fans and their related controls,
Filters, dampers, valves, and related instrumentation and control logic,
Coolers, and
Annunciators.

14.2.12.1.49 Standby Service Water Pump House Hearing and Ventilating System
Preoperational Test

a. ~Pu ose

To verify that the SWpump house heating and ventilating system willfunction in
accordance with the design requirements as setforth in the design
specij7carions.

t
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b. ~P

The system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Startup Manager has approved the
initiation oftesting. The 480-V ac power system must have received readiness
verification.

C. General Te t Methods and Acce tance Criteria

Verification ofthe SWpump house heating and ventilating system is
demonstrated by the proper integrated operation ofthe following:

I.
2.
3.

Ventilationfans and their related controls,
Filters and instrumentation,
Dampers and controls, and
Annunciators.

14.2.12.1.50 Reactor Building Crane Preoperational Test

a. ~Pu ose

To verify the operation ofthe reactor building crane.

The system lineup tests have been completed, the TR'G has reviewed and
approved the procedure, and the Test and Stanup Manager has approved the
initiation oftesting. Construction load tests of125% static and 100%
operational are complete.

Contractor use ofthe reactor building crane for construction purposes is
complete.

c. General Test Methods and Acce tance Criteria

Verification ofthe reactor building crane is demonstrated by the proper
integrated operation ofthe following:

I. Crane traverse components,
2. Hook traverse and hoist components,
3. Controls and indicators,
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4. Safety devices, and
5. Instrumentation.

14.2.12.1.51 Primary Containment Integrated Leak Rate Preoperational Test

a. ~Pu ose

To verify overall primary containment integrity by pressurizing to spectfted test
pressures and conducting integrated leak rate measurements.

The system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Stanup Manager has approved the
initiation oftesting. The followingsupporting activities, systems, or components
must have been completed or received readiness verij7cation:

Alltype B and C local leak testing completed, documented, and veri(fed
as a system lineup test; see Section 6.2.6.1,

2. Ait containment isoianon valves fullyoperable and closed in the normal
manner,

3. Allcontainment-associated piping hangers, supports, restraints, and
anchors have been installed and properly set,

4. Residual heat removal and core spray systems preoperational tests
complete, and

5. A containment area survey completed to locate, isolate, or remove any
instrumentation, light bulbs, etc., which may be damaged by high
external pressure.

C. eneral Test Methods and Acce tance Criteria

Veri/cari

o ofprimary containment integrity is demonstrated by pressurizing to
the required test pressure. See Section 6.2.6.1 for a detailed test description.

The drywell-wetwell leakage test willbe performed as part ofthis test to venfy
the acceptance criteria described in Section 3.8.3.7.
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14.2.12.1.52 Secondary Containment Integrated Leak Rate Preoperational Test

o. ~Pu ose

To verify overall secondary containment integrity by subjecting the reactor
buiMing to a speci+ed negative pressure and measuring the inleakage.

The system lineup tests have been completed, the TAGhas reviewed and
approved the procedure, and the Test and Startup Manager has approved the
initiation oftesring. The following supponing activities or systemslcomponents
must have been completed or received readiness verification:

1. Reactor bui Ming structure complete withpersonnel and railroad air lock
doors installed and operable,

2. Reactor buiMing conduit, pipe, and other structural penetrations sealed,
and

3. Standby gas treatment system.

c. General Test Methods and Acce tance Criteria

Verification ofsecondary containment integrity is demonstrated by operating the
SGTS at a specific capacity while maintaining the reactor bui Ming internal
structure at a specified negarive pressure.

14.2.12.1.53 Diesel Generator BuiMing Hearing and Venrilating System Preoperational
Test

Q. ~Pu ose

To verify that the diesel generator building heating and venti7ating system will
function in accordance with the design requirements as set forth in the design
specificarions.

The system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Srartup Manager has approved the
iniriation oftesting. The 480-V ac power system must have received readiness
verificarion.
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C. General Test Methods and Acce rance Criteria

Veri/cation ofthe diesel generator butvding heating and ventilating system is
demonstrated by the proper integrated operation ofthe following:

l.
2.
3.
4.

Venrilationfans and their related controls,
Filters and instrumenrarion,
Dampers and controls, and
Annunciators.

14.2.12.1.54 Seismic Monitoring System Preoperarional Test

a. ~l~ose

To verify the operation ofthe seismic monitoring system.

The system lineup tests have been completed, the TWG has reviewed and
approved the procedure, and the Test and Startup Manager has approved the
initiation oftesting.

C. General Test Methods and Acce tance Criteria

Veriftcation ofthe seismic monitoring system is demonstrated by the proper
integrated operation ofthe following:

l. Annunciators, and
2. Instrumentation.

14.2.12.2 General Discussion o tanu Tests

Allthose tests comprising the startup test phase (Table 14.2-4) are discussed in this section.
For each test a description is provided for test purpose, test prerequisites, test descriprion, and
statement oftest acceptance criteria, where applicable.

In describing the purpose ofa test, an attempt is made to identify those operating and
safety-oriented characteristics ofthe plant which are being explored.

%Sere applicable, a dePnirion ofthe relevant acceptance criteria for the test is given and is
designated either Level 1 or Level 2. A Level 1 criterion normally relates to the value ofa
process variable assigned in the design ofthe plant, components, systems, or associated
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equipment. Ifa Level I criterion is not sarisfted, the plant willbe placed in a suitable
hold-condirion until resolution is obtained. Tests comparible with this hold-condirion may be
continued. Following resolution, applicable tests must be repeated to verify that the
requirements ofthe Level I criterion are now sattsfted.

A Level 2 criterion is associated with expectations relating to the performance ofsystems. Ifa
Level 2 criterion is not sarisfied, operaring and tesring plans would not necessarily be altered.
Investigations ofthe measurements and ofthe analytical techniques used for the predictions
would be started.

For transients involving oscillatory response, the criteria are specified in terms ofdecay ratio
(defined as the ratio ofsuccessive maximum amplitudes ofthe same polarity). The decay ratt'o
must be less than unity to meet a Level I criterion and less than 0.25 to meet a Level 2
criterion.

14.2. 12.3 Startu Test Procedures

14.2.12.3.1 Test Number I - Chemical and Radiochemical

14.2.12.3.1.1 ~Pu ose The princip.al obj ecntpes ofttus test are to (aj secure infornuuion on
the chemistry and radiochemistry ofthe reactor coolant, and (b) determine that the sampling
equipment, procedures, and analyric techniques are adequate to supply the data required to
demonstrate that the chemistry ofallparts ofthe entire reactor system meet specijications and
process requirements.

Specific obj ecrives ofthe test program include evaluarion offuel performance, evaluations of
demineralizer operations by direct and indirect methods, measurements ofglterperformance,
confirmation ofcondenserintegrity, demonstrarion ofproper steam separator-dryer operation,
measurement and calibrarion ofthe offgas system, and calibration ofcertain process
instrumentation. Data for these purposes is securedPom a variety ofsources: plant operating
records, regular routine coolant analysis, radiochemical measurements ofspecific nuclides,
and special chemical tests.

l42I22I2 dpi . II P P I **I I * Pl d. 'py
POC, and the Plant Manager has approved the test procedures and initiation oftesring.
Instrumentation has been checked or calibrated as appropriate.

14.2.12.3.1.3 D~escri tion Prior to fue.l loading a complete set ofchemical and
radiochemical samples willbe taken to ensure that all required sample starions are funcrioning
properly and to determine initialconcentrations. Subsequent tofuel loading during reactor
heatup and at each major power level change, samples willbe taken and measurements willbe
made to determine the chemical and radiochemical quality ofreactor water and reactor
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feedwater, amount ofradiolyric gas in the steam, gaseous acti

viri�e
leaving the air ej ectors,

decay times in the o+gas lines and performance offilters and demineralizers.

,
Calibrarions willbe made ofmonitors in the stack, liquid waste system, and liquidprocess
lines.

14.2. 12.3.1.4 Criteria.

Level 1

Chemical factors defined in the Technical Specificarions and Fuel Warranty must be
maintained within the limits specified.

The activity ofgaseous liquid ejliuents must conform to license limitations.

Water quality must be known at all times and should remain within the guidelines ofthe Water
Quality Specifications.

Level 2

Not applicable.

14.2. 12.3.2 Test Number 2 - Radiation Measurements

14 2 12 3 .2 .I.~Pu..ose The purp.oses ofthis test are to (a) determine the background
radiation levels in the plant environs prior to operarion forbase data on acrivity buildup, and
(b) monitor radiation at selected power levels to ensure the protection ofpersonnel during
plant operation.

342.323.22 33
'

. ll p p
' I 3 pl d. 'py

POC, and the Plant Manager has approved the test procedures and initiarion oftesring.
Instrumentation has been checked or calibrated as appropriate.

14.2.12.3.2.3 D~escri rion dt survey of.natural background radimion throughout the plant
site willbe made prior to fuel loading. Subsequent to fuel loading, during reactor heatup and
at nominal power levels of25%, 60%, and 100% ofrated power, gamma dose rate
measurements and where appropriate, neutron dose rate measurements willbe made at
significant locarions throughout the plant, Allpotentially high radiation areas willbe
surveyed.
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14.2. 12.3.2.4 Criteria.

Level 1

The radiation doses ofplant origin and the occupancy times ofpersonnel in radt att'on zones
shall be controlled consistent with the guidelines ofthe Standards for Protecrion Against
Radiation outlined in IO CFR 20 and the NRC General Design Criteria in 10 CFR SO,

Appendix A.

LeveE 2

Not applicable.

14.2. 12.3.3 Test Number 3 - Fuel Loading

14 2: 12 .3 3 I..~Pu.ose The purp.ose ofthis test is to loadfuel safely and efhciently to the full
core size.

l42.i2.932 P~i Ta p p .' *I b pl d. 'by
POC, and the Plant Manager has approved the test procedures and iniriation oftesting. Also
the followingprerequisites willbe met prior to commencing fuel loading to ensure that this
operarion is performed in a safe manner:

a. The status ofall systems required forfuel loading willbe spectJE ed and willbe
in the status required;

b. Fuel and control rod inspections willbe complete. Control rods willbe
installed and tested;

C. At least three movable neutron detectors willbe calibrated and operable. At
lease three neutron detectors willbe connected to the high fluxscram trips.
They willbe located so as to provide acceptable signals during fuel loading;

d. Nuclear instruments willbe source checked with a neutron source prior to
loading or resumption ifsufhcient delays are incurred;

e. The status ofsecondary containment willbe speciJE ed and established;

Reactor vessel status willbe spectfled relarive to internal component placement
and this placement established to make the vessel ready to receive fuel;

g. Reactor vessel water level willbe established and minimum level prescribed;
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h. The standby liquid control system willbe operable 'and in readiness;

Fuel handling equipment willhave been checked and dry runs completed;

The status ofprotecrion systems, interlocks, mode switches, alarms, and
radiarion protecrion equipment willbe prescribed and verified. The high flux
trip points willbe set for a relatively lowpower level;

k. Water quality must meet required spectflcations; and

l. A neutron source willbe installed near the center ofthe core.

14 2 12 3 3 3 D~escri rion Pri.or tofuel loadingcon, trol rods and neutron sources and
detectors willbe installed and tested. Fuel loading willbegin at the center ofthe core and will
proceed radially to the fully loaded configuratio.

Control rodfuncrional tests, subcriticality checks, and shutdown margin demonstrations willbe

performed periodically during the loading.

14.2.12.3.3.4 Criteria.

Level 1

The panially loaded core must be subcritical by at least 0.38% dklk with the analyrically
strongest rodfullywithdrawn.

Level 2

Not applicable.

14.2.12.3.4 Test Number 4 - Full Core Shutdown Margin

14212341 ~Pu ose 2hepur.pose ofthis testis to demonstrate that the reactor willbe
subcritical throughout theflrstfuel cycle with any single control rodfullywithdrawn.

142.123.42 ~i*i . II p p
'

I I pi d. 'py
POC, and the Plant Manager has approved the test procedures and initiation oftesting. Also
the followingprerequisites willbe complete prior to performing the fullcore shutdown margin
test:

a. The predicted critical rod position is available,

b. The standby liquid control system is available,
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c. Nuclear instrumentation is available with neutron count rate ofat least
0.5 counts per sec and signal to noise ratio greater than two, and

d. High flux scram trips are set conservatively low.

14 2 1.2.3 4.3..1~escri non Th.is test willbe performed in the fully loaded core in the
xenon Pee condirion. The shutdown margin test willbe performed by wirhdrawing the control
rodsPom the all-rods-in conjigurarion unril criticalityis reached. Ifthe highest worth rod will
not be withdrawn in sequence, other rods may be withdrawn providing that the reactivity worth
is equivalent. The difference between the measure Eland the calculated E~for the in
sequence critical willbe applied to the calculated value to obtain the true shutdown margin.

14.2.12.3.4.4 Criteria.

Level 1

The shutdown margin ofthe fully loaded, cold (68'F or 20'C), xenon Pee core occurring at
the most reactive time during the cycle must be at least 0.38% dk/k with the analyrically
strongest rod (or its reactivity equivalent) withdrawn. Ifthe shutdown margin is measured at
some rime during the cycle other than the most active time, compliance with the above criterion
is shown by demonstrating that the shutdown margin is 0.38% 3k/kplus an exposure
dependent correcrion factor which corrects the shutdown margin at rhat rime to the minimum
shutdown margin.

Level 2

Criticalityshould occur within M% dkk ofthe predicted critical (predicted critical to be
determined later).

14.2.12.3.5 Test Number 5 - Control Rod Drive System

14.2.12.3.5.1 ~Pu ose The purpose.s of the CRD system test are to (al demonstrate that the
CRD system operates properly over the fullrange ofprimary coolant remperatures and
pressures from ambient to operating, and (b) determine the initialoperating characteristics of
rhe entire CRD system.

343.32332 ~i*. II p p
' *I I * pl d, 'PI

POC, and the Plant Manager has approved the test procedures and initiation oftesring. The
RMC system preoperational testing must be completed on CRDs being tested. The reactor
vessel, RCC sysrem, condensate supply system, and instrument air system must be operational
to the extent required to conduct the test.
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14.2.12.3.5.3 D~escri non'.The CRD sesss performed during she ssanup sess program are
designed as an extension of the tests performed during the preoperational CRD system tests.

Thus, after it is vertjt ed that all CRDs operate properly when installed, they are tested

periodically during heatup to ensure that there is not significant binding caused by thermal
expansion ofthe core components.

Acrion
Accumulator

Pressure

Test Condinons
Reactor Pressure with Core Loaded

psig (kglcm )
0 600 42.2 800 56.2 Rated

Position indicarion All

Normal stroke times
insertlwithdraw

All

Coupling All

Friction All

Scram

Scram

Scram

Scram

Normal

Minimum

Zero

Normal

All AII

4aaa

NOTE: Single CRD scrams should be performed with the charging valve closed, P)o not
ride the charging pump head.)

Refers tofour CRDs selected for conrinuous monitoring based on slow normal accumulator
pressure scram times, or unusual operating charactenstics, at zero reactor pressure or rated reactor
pressure when this data is available. ZRe "fourselected CRDs" must be compatible with the RWM,
RSC system, and CRD sequence requirements.

Established initiallythat this checkis normal operating procedures.
Scram times ofthe four slowest CRDs (based on scram data at rated pressure willbe determined

at test condition 2, 3, and 6 during planned reactor scram).

,
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14.2. 12.3.5.4 Criteria.

Level 1

a. Each CRD must have a normal withdraw speed less than or equal. to 3.6 in. /sec
(9. 14 cmlsec), indicated by a full12 ft stroke in greater than or equal to 40 sec.

b. The mean scram time ofall operable CRDs withfunctioning accumulators must
not exceed the following times (scram time is measuredPom the time the pilot
scram valve solenoids are deenergized):

Position Inserted From
ttt hf

Scram Time
sec

45
39
25
05

0.430
0.868
1.936
3.497

The mean scram time ofthe three fastest CRDs in a two-by-two array must not
exceed the following times (scram time is measured Pom the time the pilot scram
valve solenoids are deenergized):

Position Inserted From
Full Withdrawn

Scram Time
sec

45
39
25
05

0.455
0.920
2.052
3. 706

Level 2

a. Each CRD must have normal insert or withdraw speed of3.0+ 0.6 in./sec
(7. 62 +1.52 cmlsec), indicated by a full12-fi stroke in 40 to 60 sec.

b. Hath respect to the CRDPiction tests, ifthe digerentt'al pressure variation
exceeds 15 psid (1.1 kglcm )for a continuous drive in, a settling test must be
performed, in which case the differential settling pressure should not be less
than 30 psid (2.1 kglcm ) nor shouldit vary by more than 10 psid (0. 7kglcm )
over a fullstroke.
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Level 3

On receipt ofa simulated or actual scram signal (maximum error), the flow
control valve must close to its minimum position within 10 sec to 30 sec.

b. The CRD system flowshould not change by more than S 3.0 gpm as reactor
pressure variesPom 0 to rated pressure.

C. The decay ratio ofany oscillatory controlled variable must be <6.25 for any
flowsetpoint changes orfor system disturbances caused by the CRDs being
stroked.

14.2.12.3.6 Test Number 6- Source Range Monitor Performance and Control Rod
Sequence

14 2 12 3 .6 .I~P.u..ose The p.urpose ofthis test is to demonstrate that the operan
onal'ources,SRM instrumentarion, and rod withdrawal sequences provide adequate information to

achieve criticality and increase power in a safe and ejlicient manner. The effect oftypical rod
movements on reactor power willbe determined.

14.212.3.62 ~i. 11 p p
'

1 3* pl d, 'dp
POC, and the Plant Manager has approved the test procedures and initiation oftesring. The
CRD system must be operational.

14.2.12.3.63 D~tescri non S'our.ce range monitor coom range-data willbe taken during rod
withdrawals to crirical and compared with stated criteria on signal count-to-noise count ratio.

A withdrawal sequence has been calculated which completely specifies control rod withdrawals
Pom the all-rods-in condition to the rated power conjigurarion. Crirical rod paaerns willbe
recorded periodically as the reactor is heated to rated temperature.

Movement ofrods in a prescribed sequence is monitored by the rod control and information
system, which willprevent out ofsequence withdrawal. Also not more than two rods may be
inserted out ofsequence.

As the withdrawal ofeach rod group is completed during the po~er ascension, the electrical
power, steam flow, control valve position, and APRM response willbe recorded.
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14.2.12.3.6.4 Criteria.

Level 1

There must be a neutron signal-to-noise ratio ofat least 2 to 1 on the required operable SRMs
orfuel loading chambers.

There must be a minimum count rate of0.5 countsisec on the required operable SRMs orfuel
loading chambers.

The IRMs must be on scale before the SRMs exceed the rod block setpoint.

Level 2

Not applicable.

14.2.12.3.7 Test Number 7

Not applicable.

14.2. 12.3.8 Test Number 8

Not applicable.

14.2. 12.3.9 Test Number 9

See test number 16B in Section 14.2.12.3.16.2.

14.2. 12.3. 10 Test Number 10 - Intermediate Range Monitor System Performance

14.2.12.3.10.1 ~Pu ose The pu.rpose of ttustest is'to adjust the IRIpIsysrem ro obtain an
optimum overlap with the SRM and APRM systems.

14.2.12.2.12.2 ~i . 22 p p
' I b p! d,

'
by

POC, and the Plant Manager has approved the test procedures and initiation oftesting. All
SRMs and pulse preamplIi ers, IRMs and voltage preampltfi ers, and APRMs have been
calibrated in accordance with the vendor's instructions.

14 2 12 3 10 31~ye.se.ri .rio.n .Ininally the .Iltbysys'tem is set to maximum gain Aper t.he
APRM calibration, the IRMgains willbe adjusted to optimize the IRMoverlap with the SRMs
and APRMs.
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14.2. 12.3.10.4 Criteria.

Level I

Each IRMchannel must be on scale before the SRMs exceed their rod block setpoint. Each
APRMmust be on scale before the IRMs exceed their rod block setpoint.

Level 2

Each IRMchannel must be adjusted so that a halfdecade overlap with the SRMs and one
decade overlap with the APRMs are ensured.

14.2.12.3.11 Test Number 11 - Local Power Range Monitor Calibration

14 2 12 3 II.I ~Pu ose The .purpose of ttus test is to calibrate rhe LPRIrIsystem

l42323il2~32 'i . 23 p p
'

I *b pl d 'by
POC, and the Plant Manager has approved the test procedures and initiation oftesring.
Instrumentation for calibration has been checked and installed.

14 2 12 3.I.I 3.D~.es.cri rion The L.PRM ctuumels willbe calibrated to make the LPRipI
readings proponional to the neutron fluxin the LPRM water gap at the chamber elevation.
Calibration factors willbe obtained through the use ofeither an offline or a process computer
calcularion that relates the LPRM reading to average fuel assembly power at the chamber
height.

14.2. 12.3.11.4 Criteria.

Level I

Not applicable.

Level 2

Each LPRM reading willbe within 10% ofits calculated value.

14.2.12.3.12 Test Number 12 - Average Power Range Monitor Calibration

14.2.12 3 12 I~Pu os.e .Th.e purpose o.f this test is to calibrate the APRM system

34.2.I2.3.12.2 dl '*i *. 23 p p
' *I b pl d. 'by

POC, and the Plant Manager has approved the test procedures and initiation oftesring.
Instrumentation for calibration has been checked and installed.
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142123123 D~escri rion 4.heat balance willgenerally be made each stuft and after each
major power level change. Each APRM channel reading willbe adjusted to be consistent with
the core thermal power as determinedPom the heat balance. During heatup a preliminary
calibration willbe made by adjusting the APRM ampltfter gains so that the APRM readings
agree with the results ofa constant heatup rate heat balance. The APRMs should be
recalibrated in the power range by a heat balance as soon as adequate feedwater indication is
available. Recalibration ofthe APRM system willnot be necessary from safety considerarions
ifat least two APRM channels per RPS trip circuit have readings greater than or equal to core
power.

14.2.12.3.12.4 Criteria.

Level 1

The APRM channels must be calibrated to read equal to or greater than the actual core
thermal power.

Technical Specigcattons and Fuel Warranty Limits on APRM scram and rod block shall not be
exceeded.

In the startup mode, all APRM channels must produce a scram at less than or equal to 15% of
rated thermal power.

Level 2

Ifthe above criteria are satisfied then the APRM channels willbe considered to be reading
accurately ifthey agree with the heat balance or the minimum value required based on peaking
factor maximum linear heat generation rate (MLHGR) and Paction ofrated power to within
(+7, -0)% ofrated power.

14.2.12.3.13 Test Number 13 - Process Computer

14 2 12 3 13 I.~.Pu .o.se .The purpose ofth.is test is to verify rhe performance of the process
computer under plant operating condirions.

14 2 l23 i32 ~ii *. A p p
' *I b pl d. *dip

POC, and the Plant Manager has approved the test procedures and iniriation oftesring.
Computer diagnosric testing has been completed. Construcrion and construcrion tesring on
each input instrument and its cabling has been completed.

14.2.12.3.13.3 D~escri rion Computer syst.em program venficarions and calcukuional
program validarions at static and at simulated dynamic input condirions willbe
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preoperarionally tested at the computer supplier's site and following delivery to the plant site.
Followingfuel loading, during plant heatup and the ascension to rated power, the NSSS and
the balance-of plant system process variables sensed by the computer as digital or analog
signals willbecome available. Verify that the computeris receiving correct values ofNSSS
process variables and that the results ofperformance calculations ofthe NSSS is con ect. At
steady-stare power conditions the dynamic system rest case willbe performed.

As discussed in Test I9 the BUCLE ojlline compurarion system willbe used to evaluate core
performance until the process computer performance is verified. A manual computation
method is available at the site ifboth the process computer and BUCLE are not available.

14.2.12.3.13.4 Criteria.

Level 1

Not applicable.

Level 2

Programs OD-I, Pl, and OD-6 willbe considered operarional when

a. The MCPR calculated by BUCLE and the process computer either

I. Are in the same fuel assembly and do not dier in value by more than
2%, or

2. For the case in which the MCPR calculated by the process computer is in
a diferent assembly than that calculated by BUCLE,for each assembly,
the MCPR and CPR calculated by the two methods shall agree within
2%.

b. The MLHGR calculated by BUCLE and the process computer either

1. Are in the same fuel assembly and do not dier in value by more than
2%, 07

2. For the case in which the MLHGR calculated by the process computer is
in a diferent assembly than that calculated by BUCLE, for each
assembly, the MLHGR and LHGR calculated by the two methods shall
agree within 2%.

c. The maximum average planar linear heat generarion rate (MAPLHGR)
calculated by BUCLZand the process computer either
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I. Are in the same fuel assembly and do not dier in value by more than
2%, or

For the case in which the MAPLHGR calculated by the process computer
is in diferent assembly than that calculated by BUCLE,for each
assembly, the MAPLHGR and APLHGR calculated by the two methods
shall agree within 2%.

The LPRM gain adj ustment factors calculated by BUCLE and the process
computer agree to within 2%.

e. The remaining programs willbe considered operational on successful
completion ofthe static and dynamic testing.

14.2. 12.3.14 Test Number 14 - Reactor Core Isolation Cooling System

14.2.12.3.14.1 ~Pu ose The p.urpose ofthis test is to verify the proper operanon of the RCIC
system over its expected operaring pressure range.

l4.2.32.3.I4.2 ~i . II p 3
' **I b pl f.

'
by

POC, and the Plant Manager has approved the test procedures and iniriation oftesring.

14.2.12.3.14.3 D~escri rie The RCIC.system rest consists oftupo pans: Inj ecrion to rhe
condensate storage tank and injecrion to the reactor vessel. The initialcondensate storage
tank (CST) inj ecrions consist ofmanual and automatic starts at ISO psi and at rated reactor
pressure. The pump discharge pressure during these tests is throttled to 100 psi above reactor
pressure. This initial testing is done to demonstrate system operability and making initial
controller adjustments. This isfollowed by vessel injections beginning with cold RCIC
hardware; "cold." being defined as.a-minimum of3 days without any kind ofRCIC operation.

The vessel injections verify the adequacy ofthe startup transient and also include steady-state
controller adjustments. Five consecutive successful system initiations starting Pom cold
condition and with the same equipment settings are necessary to demonstrate system reliability.
Two ofthese iniriations are vessel injection tests with one performed using the controllers on
the remote shutdown panel.

Afterfinalcontroller setrings are determined, three CST injections at rated pressure andlor
150 psig pressure are done with iniriallycold RCIC equipment. These runs provide a bench
markforfuture surveillance testing and provide further assurance ofsystem reliability.

A demonstration ofextended operation of30 minutes ofcontinuous running untilpump and
turbine oil temperature is stabilized is scheduled at a convenient time during the test program,
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probably in conjunction with one ofthe system reliability tests. During this demonstration,
automatic RCIC suction transfer from the CST to the suppression pool willbe performed to
confirm system stability in this conjiguration.

During vessel injecrions all r'eactor steam is routed to the turbine bypass valves. The steam
admission valves ofthe main and feedwater turbines should be closed whenever the moisture
carryover threshold is reached.

14.2.12.3.14.4 Criteria.

Level.l-

The average pump discharge flowmust be equal to or greater than 600 gpm after 30 sec have
elapsed from automaric iniriation at any reactor pressure between 150psig and rated.

The RCIC turbine must not trip odor isolate during auto or manual start tests.

Ifany Level 1 criteria are not met, the reactor operation willbe restricted to the power level
defined by Figure 14.2-5. This restriction is in addition to any restricrions defined by the
Technical Spectfications.

I.evel 2 ,
The turbine gland seal condenser system shall be capable ofprevenring steam leakage to the
atmosphere.

The differential pressure switch for the RCIC steam supply line high flowisolation trip shall be
adjusted to actuate at the valve specified in the Technical Specificarions (about 300%).

.The speed. and flow.control. loops. shall be adjusted so that the decay rario ofany RCIC system
related variable is not greater than 0.25.

To provide an overspeed trip avoidance margin, the transient start first and subsequent speed
peaks shall not exceed 5% above the rated RCIC turbine speed.

14.2.12.3.15 Test Number 15

Not applicable.
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14.2. 12.3.16 Test Numbers 1&l and 16B

14.2.12.3.16.1 Test Number MA - Selected Process Tem eratures.

14.2.12.3.16.1.1 ~Pu ose Th.e purpose ofthis testis to (a) ensure that the measured bottom
head drain temperature corresponds to bottom head coolant temperature during normal
operations, (b) identify any reactor operating modes that cause temperature strattflcation,
(c) determine the proper setring ofthe lowflowcontrol limiterfor the recirculation pumps to
avoid coolant temperature strariPcation in the RPV bottom head region, and (d) familiarize the
plant personnel with the temperature differential limitations ofthe reactor system.

142.123.161.2 ~i. II p p*
' I 2 pl d. 'py

POC, and the Plant Manager has approved the test procedures and initiarion oftesting.

14 2 12 3.1.6 I.3.D~.es.cri non Th.e adequacy ofbotrom drain line temperature sensors willbe
determined by comparing it with recirculation loop coolant temperature when core flowis
100% ofrated.

During initialheatup while at hot standby conditions, the bottom drain line temperature,
recirculation loop suction temperature, and applicable reactor parameters are monitored as
the recirculation flowis slowly lowered to either minimum stable flowor the low recirculation
pump speed minimum valve posirion, whichever is the greater. The effects ofcleanup flowwill
be investigated as operational limits allow. Using this data it can be determined whether
coolant temperature strati/ication occurs and ifso, what minimum recirculation flowwill
prevent it.

Monitoring the preceding information during planned pump trips willdetermine iftemperature
stratification occurs in the idle recirculation loops or in the lower plenum when one or more
loops are inactive.

Alldata willbe analyzed to determine ifchanges in operating procedures are required.

14 2 12 3 16 I 4..Cri.ter.ia..

Level 1

Q. The reactor recirculation pumps shall not be started norflowincreased unless
the coolant temperatures between the steam dome and bottom head drain are
within 145F (81 'C).

b. The recirculation pump in an idle loop must not be started, active loop flow
must not be raised, and power must not be increased unless the idle loop suction
temperature is with in 50'F (28'C) ofthe active loop suction temperature. If
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two pumps are idle,the loop suction temperature must be within 50'F l28'CJ of
the steam dome temperature before pump stanup.

Level 2

During two-pump operation at rated core flow, the bottom head temperature as measured by
the bottom drain line thermocouple should be within 30'F (17'C) ofthe recircukuion loop
temperatures.

14.2.12.3.16.2 Test Number l6B - Water Level Re erence Le Tem erature Measurement.

142123162.1 ~Pu ose The.purpose ofthis testis to measure the reference leg
temperature and recalibrate the a+ected- level instruments ifthe measured temperature is
diferent than the value assumed during the initial calibration.

1421231622 ~i. 11*1 p
' *I 3 pl d 'py

POC, and the Plant Manager has approved the test procedures and initiation oftesring. All
applicable system instrumentation is installed and calibrated.

14.2.12.3.9.16.2.3 ~Descri non 'To.monitor the reactor vessel water !eve!Jive ,level
instrument systems are provided. These are

a.
b.
C.

d.
e.

Shutdown range level system,
Narrow range level system,
Wide range level system,
Fuel zone level system, and
Upset range.

These systems are used respectively as follows:

a. Water level measurement in coM shutdown conditions (shutdown range level
system),

b. Feedwater flowand water level controlfuncnons in hot operating condirions
(narrow range level system),

C.

d.

e.

Safety functions in hot operaring conditions (wide range level system),

Safety funcrions in cold shutdown conditions (fuel zone level system), and

High water level protection, hot operaring condirion (upset range).
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The test willbe done at rated temperature and pressure and under steady-state conditions and
willverify that the reference leg temperature ofthe level instrument is the value assumed

during initial calibration. Ifnot, the instruments willbe recalibrated using the measured

value.

14.2. 12.3.16.2.4 Criteria.

Level I

Not applicable.

Level 2

The indicator readings on the narrow range level system should agree with 21.5 in. ofthe
average readings or the reading calculatedPom the correct reference leg temperatures.

The wide and upset range level system indicators should agree within S 6 in. ofthe average
readings or the readings calculatedPom the correct reference leg temperatures.

14.2.12.3.17 Test Number 17- System Expansion

14 2 12 3 .17.I.~P.u .ose The p.urpose ofthis testis to (aj verify that piping systems and
components are unrestrained with respect to thermal expansion, (b) verify that suspension
components are functioning in the speci)led manner, (c) provide confirmatory data for the
calculated stress levels in nozzles and weldments, (d) perform an inspection to satisfy ASME
Section XI, IWF-220 post heatup (shakedown) inspection requirements, and (e) satisfy the
inspection requirements for the condensate and feedwater systems according to Regulatory
Guide 1.68.1.

342:323.l72 ~Pi i . -3 pp p
'

2 3 pl 3 77

preheatup examination program relating to component supports as contained in the WNP-2
Preservice Inspection Program Plan has been completed. The POC has reviewed and the
Plant Manager has approved the test procedure and initiation oftesting. Instrumentation has
been installed and calibrated.

14 2 12 3 17.3.D~.e.cri .rion dsigniji.cant mechanical design objective for nuclear piping
support systems is to provide for unrestricted thermal expansion ofpiping and components,
from ambient to rated temperature. The combination ofvisual and remote monitoring of
selected piping systems willprovide the data necessary to evaluate the support system. The
criteria used for system selection is Standard Review Plan Section 3.9.2 and those systems with
a normal operating temperature greater than 250'F. The drywellpiping systems selected for
visual inspection and remote monitoring are the following:

14.2-89



WNP-2 FSAR Amendment 53
November 1998

a.
b.
C.

d.
e.

f.
g

Reactor recirculation,
Main steam,
Feedwater,
Residual heat removal (shutdown cooling supply and return line),
Reactor core isolation cooling (steam supply and head spray line),
Safetylrelief valve discharge piping, and
Reactor water cleanup.

In addition, visual inspections only ofthe followingdrywell systems willbe conducted:

a,
b.
C.

d.
e.

High-pressure core spray,
Lowpressure core spray,
Sacrtji cial shield wallpenetrarions,
Residual heat removal (LPCI) injection lines,
Main steam flow instrumentation piping,
Main steam drain piping,
Reactor head vent piping,
Reactor coolant sample piping, and
Standby liquid control inj ecrion piping.

Piping support system components (hangers, sway struts, boxes, snubbers, and whip restraints)

for the systems listed willbe visually inspected at ambient (less than or equal to 200'F), during
the initialheatup cycle at an intermediate temperature (200'F to 300'F, equivalent to 30 psig
reactor pressure) and at normal operating temperature (545'F, equivalent to 1000psig reactor
pressure). DataPom the remote monitoring instrumentation willbe recorded and evaluated at
similar intervals. Exceptt'ons to this are feedwater, main steam reliefvalve (MSRV) discharge
piping, and the reactor head spray and vent piping above the drywell bulkhead. The feedwater
piping willattain rated temperatures only at higher reactor power levels, which precludes
drywell entry. The MSRVpiping is only heated up during valve actuarion, which also

- represents a potenrial inspecrion personnel hazard. -The area above the bulkhead is considered
hazardous due to confinement and high temperatures. The methods used ro evaluate these are
as follows:

a. Feedwater drywellpiping is instrumented and willbe evaluated at 25% and
100Fo reactor po~er using the data collected by the lanyard potentiometers.

b. Two MSRV lines willbe instrumented allowing data evaluarion to be applied to
all lines during SRV actuation.

c. The piping above the bulkhead willbe visually inspected prior to drywell head
installation.

Feedwater and the SRVpiping systems willalso be inspected during the shakedown inspection.
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The instrumented nodes willbe provided with three sensors to indicate movement in three
orthogonal plans. The actual node locations willbe selected through a coordinated effort
between the WNP-2 Plant Technical and Technology organizations. In this way the
analytically best suited node willbe coupled with accessible locations. General Electric will
provide locations and acceptance criteriafor the recirculation and main steam systems. The

Supply System Mechanic's Department willprovide similar information for the remainder of
the systems tested. The instruments willprovide thermal movement and vibration data that will
be compared with predicted values. Ifthese measured displacements conPrm the calculated
values, coupled with acceptable visual inspecrions, the piping system willbe considered to
have responded as designed. The type oflanyard potentiometer monitors used enable the
collection ofthermal movement and vibration data. With the acceptance criteria forall testing
based on the system design, conformance to the acceptance criteria indicates adherence to the
analytical limits.

On completion ofthe stanup test, the piping response data and the completed test procedure
willbe reviewed by the Supply System Engineering Department responsible for the Stress
Report Review and GE. The review willdetermine ifthe test results indicate the piping
responded in a manner consistent with the Stress Report predictions and the ASME Code
limits. A Supply System Level 3 inspector and the American Nuclear Insurers (AM)willsign
all data sheets performing ASME Secrion XTinspections.

The drywellpiping testtnglinspections willbe conducted during the PATP as follows:

a. The visual inspections and thermal expansion data willbe taken during the
initial reactor heatup at thermal equilibrium conditions,

b. During the course ofthe PATP, data willbe collected during steady state and
transient conditions for vibration level evaluation, and

c. Near the end ofthe PATP a ftnal drywell entry and inspection is scheduled.

Visual inspections willbe conducted on selected piping systems outside the drywell during
thermal equilibrium, steady-state operation, and selected transient conditions. The systems
selected are:

a.
b.
C.

d.
e.

f.
g

Main steam,
Condensate and feedwater,
RCIC steam supply and exhaust,
RCIC injecrion piping,
RHR shutdown cooling supply and return,
Reactor water cleanup, and
Main steam leakage control system.
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14.2. 12.3.17.4 Criteria.

Level 1

Thermally induced displacement ofsystem components shall be unrestrained with no evidence

ofbinding or impairment.

Spring hangers shall not be bottomed out or have the spring fullystretched.

Snubbers shall not reach the limits oftheir travel. The displacements at the established
transducer locations used to measure pipe deflections shall not exceed the allowable values.
The allowable values ofdisplacement shall be based on not exceeding ASME Section IIICode
Stress allowables.

Level 2

Spring hangers willbe in their operating range (between the hot and cold semngs).

Snubber settings must be within their expected operating range.

The displacements at the established transducer locations shall not exceed the expected values.

14.2.12.3.18 Test Number 18 - Core Power Distribunon

14 2 12 3.1.8 1.~P.u .ose The pur.pose of this test is to determine the reproducibiiity of the
TIP system readings.

14.2123.182 ~i. 28 p p
'

I 8 p1 d. 'py
. " POG, and the Plant Manager has approved the test procedures and initiation oftesting. The

TIP detector and dummy detector, ball valve time delay, core top and bottom limits, clutch, x-y
recorder, and purge system willhave been shown to be operational. Instrumentari on has been
calibrated and installed.

14 2 12.3 18 3D~tescr.i .rion .Th.e Tlp r.eproducibiiity consists ofa random noise component
and a geometric component. The geometnc component is due to variation in the water gap
geometry and TIP tube orientationPom TIP location to location. Measurement ofthese
components is obtained by tang repetitive TIP readings at a single TIP location, and by
analyzing pairs ofTIP readings taken at TIP locarions which are symmetrical about the core
diagonal offuel loading symmetry.

One set ofTIP data willbe taken at the 50% power level and at least one other set at 75%
power or above.
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The TIP data willbe taken with the reactor operating with an octant symmetric rod pattern and
at steady-state condirions.

The total TIP reproducibility is obtained by dividing the standard deviation ofthe symmetric
TIP pair nodal rarios by two. The nodal TIP rario is defined as the nodal base value ofthe
TIP in the lower right halfofthe core divided by its symmetric counterpart in the upper left
half. The total TIP reproducibility value that is compared with the test criterion is the average
value ofthe data sets taken.

The random noise uncertainty is obtainedPom successive TIP runs made at the common hole,
with each ofthe TIP machines making six runs. The standard deviarion ofthe random noise is
derived by taking the square root ofthe average ofthe variances at nodal levels 5 through 22,
where the nodal variance is obtained Pom thePactional deviations ofthe successive TIP
values about their nodal mean value.

The geometric component ofTIP reproducibility is obtained by staristically subtracting the
random noise component Porn the total TIP reproducibi lity.

14.2. 12.3.18.4 Criteria.

Level 1

Not applicable.

Level 2

The total TIP uncertainty (including random noise and geometrical uncertainties) obtained by
averaging the uncertainties for all data sets shall be less than 6. 0%.

The data acquired for random noise uncertainty does not have specific acceptance criteria
value and is used only to aid in the analysis ofthe TIP uncertainty.

14.2. 12.3.19 Test Number 19 - Core Performance

14.2.12.3.19.1 ~Pu ose The purpose.s ofthis test are to (a) evaluate the core thermal power,
and (b) evaluate the following core performance parameters are within limits: (a) maximum
linear heat generarion rate (MLHGR), (b) minimum criticalpower rario (MCPR), and
(c) maximum average planar linear heat generation rate PfAPLHGR).

14.2.12.3.19.2 91 '*i . III p 9
' *I b pl d.
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POC, and the Plant Manager has approved the test procedures and iniriation oftesting.
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System instrumentation has been installed and calibrated, and test instrumentation has been
calibrated.

14.2.12.3.19.3 1~yescrt'ion .The core performance evaluation is employed to determine the
principal thermal and hydraulic parameters associated with core behavior. These parameters
are

a.
b.
C.

d.
e.

Core flow rate,
Core thermal power level,
MLHGR,
Mdd3PLHGR, and
MCPR.

The core performance parameters willbe evaluated by manual calculation techniques
described in Stanup Test Instruction 19 or may be obtained Porn the process computer.

Ifthe process computer is used as a primary means to obtain these parameters, it must be
proven that it agrees with BUCLE within 2% on all thermal parameters (see Test Number 13).
Ifboth BUCLE and the process computer are not available, the manual calculation techniques
described in Startup Test Instruction 19 can be used for the core performance evaluation.

14.2. 12.3. 19.4 Criteria.

Level I

The MLHGR ofany rod during steady-state condirions shall not exceed the limitspectfled by
the Technical Spectflcarions.

The steady-state MCPR shall not exceed the minimum limits specified by the Technical
Spectflcarions.

The MAPLHGRshall not exceed the limits specified by the Technical Spectflcations.

Steady-state reactor power shall be limited to the rated MWiand values on or below the design
flowcontrol line. Core flowshall not exceed its rated value.

Level 2

Not applicable.
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14.2. 12.3.20 Test Number 20 - Steam Producrion

14 2 12 3 20 I ~Pu ose T.he purpose ofperforming this test is to demonstrate that the NSSS
is providing steam sufhcient to satisfy all appropriate warranties as define in the contract.

l4.2.12.3.20.2 ~i*i . Ih p p
' h b * pl N'*,dby

POC, and the Plant Manager has approved the test procedures and initiation of testing.

14 2 .12.3 .20.3.D~escri non 'I.Itarranty demonstration consists ofrecording su@cient data
under steady-state conditions to determine the reactor power level, the pressure and quality of
the steam, and the steam flow rate porn the reactor.

These measurements willinclude the temperature, pressure, and flow rate offeedwater
entering the reactor; the energy added to the reactor water by the recircularion drive pumps;
the flow rate through and temperature entering and leaving the reactor cleanup system; the
flow rate and temperature ofthe CRD cooling water; the carryover ofreactor ~ater into the
steam lines, and the steam pressure outside the drywell near the MSIV.

Each set ofmeasurements shall be taken atfrequent intervals, every 5 or 10 minutes as
appropriate, for a total test run durarion of4 hr. The average measure quantity, suitably
corrected for all calibrarion factors, is used to determine NSSS output during the test run.
Where the contract requires a 100-hr demonstration, two test runs shall be made, one in the
flrst 50 br and one in the second 50 hr. The demonstrated output is the average ofthe values
Pom the two test runs. During the balance ofthe 100-hr demonstration, the NSSS output shall
be held constant within S5% ofthe nominal steam flowrate as indicated by the installed plant
feedwater instrumentation.

14.2.12.3.20.4 Criteria

Level 1

a. The NSSS parameters as determined by using normal operating procedures shall
be within the appropriate license restrictions.

b. The NSSS willbe capable ofsupplying steam in an amount and quality
corresponding to theflnalfeedwater temperature and other conditions shown on
the rated steam output curve in the NSSS technical description. The rated steam
output curve provides the warrantable reactor vessel steam output as a function
offeedwater temperature, as well as warrantable steam conditions at the
outboard MSIVs.
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c. Thermodynamic parameters are consistent with the 1967 ASME steam tables.
Correcrion techniques for condirions that di+erjom the contracted condirions
willbe mutually agreed to prior to the performance ofthe test.

~,
Level 2

Not applicable.

14.2. 12.3.21 Test Number 21 - Core Power-Void Mode

14 2 12.3.21.I.~P.u ose The.purpose ofthis testis to measure the stabilitIy of the core
power-void dynamic response and to demonstrate that its behavior is within spectfled limits.

132123212 I~yii 23 p .p ' *I I py d 'py
POC, and the Plant Manager has approved the test procedures and initiarion oftesring.
System instrumentation has been installed and calibrated, and test instrumentation calibrated.

14 2 12 .3 .21 .3.D~e.seri non T'he.core pouter void loop mode that resultsPom a combinan
on'f

the neutron Nnetics and core thermal hydraulic dynamics is least stable near the natural
circularion end ofthe rated 100% power rod line. Afast change in the reactivity balance is
obtained by a pressure regulator step change (see test 22) and by moving a very high worth
rod only 1 or 2 notches. Both localfluxand total core response willbe evaluated by
monitoring selected LPRMs during the transient. ~ .

14.2.12.3.21.4 Criteria.

Level I

The transient response ofany system-related variable to any test input must not diverge.

Level 2

The decay rariofor each system-related variable containing oscillatory modes must be less than
or equal to 0.5.

14.2.12.3.22 Test Number 22 - Pressure Regulator

14 2 12 3 22.I.~P.u .os.e The purp.oses ofthis test are to: (a) determine the opn mum sen'ings
for the pressure control loop by analysis ofthe transients induced in the reactor pressure
control system by means ofthe pressure regulators, (b) demonstrate the backup capability of
the pressure regulators via simulated failure ofthe controlling pressure regulator and to set the
regulating pressure difference between the two regulators at an appropriate value,
(c) demonstrate smooth pressure control transition between the control valves and bypass
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valves when reactor steam generation exceeds steam used by the turbine, and (d) demonstrate
that affected parameters are within acceptable limits during pressure-regulator-induced
transient maneuvers.

14.2.12.3.22.2 3~2
'i 23 .p p

'
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POC, and the Plant Manager has approved the test procedures and initiarion oftesting.
Instrumentation has been checked or calibrated as appropriate.

I4 2 I2.3 .22 .3.D~e.seri rion Th.e pressure sespoins willbe decreased rapidly and shen

increased rapidly by about 10 psi (0. 7 kglcm ) and the response ofthe system willbe measured
in each case. It is desirable to accomplish the setpoint change in less than 1 sec. At spectfled
test conditions the load limitsetpoint willbe set so that the transient is handled by control
valves, bypass valves, and both. The regulators willbe tested by simulating a failure ofa
selected pressure regulator so that the other regulator willtake over control. The response of
the system willbe measured and evaluated and regulator settings willbe oprimized.

14.2. 12.3.22.4 Criteria.

Level 1

The transient response ofany pressure control system related variable to any test input must
not diverge.

Level 2

a. Pressure control system variables may contain oscillatory modes ofresponse. In
these cases, the decay ratio for each controlled mode ofresponse must be less
than or equal to 0.25,

h.— -- The pressure-response timePom initiation ofpressure setpoint change to the
turbine inlet pressure peak shall be <10 sec,

c. Pressure control system deadband, delay, etc., shall be small enough that
steady-state limitcycles (ifany) shall produce steam flowvariations no larger
than S 0.5% ofrated steam flow,

d. For allpressure regulator transients the peak neutron fluxandlor peak vessel
pressure shall remain below the scram settings by 7.5% and 10 psi respectively
(maintain a plot ofpower versus the peak variable values along the 100% rod
line), and

e. The variation in incremental regularion (ratio of the maximum to the minimum
valve ofthe quantity, "incremental change in pressure control
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signalit'ncremental change in steam flow, "foreach flow range) shall meet the
following:

Steam Flow Obtained With
Valves Wide 0 en D Variarion

Oto 56
56 to 97
56 to 99

N:1
Ml
N:I

Level 3

a. Additional dynamics ofthe control system, outside ofthe regulator
compensatt'onfllters, shall be equivalent to a time constant no greater than
0.10 sec. This also includes any dead time which may exist,

b. Control or bypass valve motion must respond to pressure inputs with deadband
(insensitivity) no greater than +O.l psi, and

c. Dynamics ofboth pressure regulators willbe essentially identical.

14.2.12.3.23 Test Number 23 - Feedwater System

14.2.12.3.23.1 238 - Water Level Se oint and Manual Flow Chan es.

14 2 12 3 23 .I .I~P.u.o.se .Ihep.urpose ofthis test is to verify that the feeduyater system has
been adjusted to provide acceptable reactor water level controL

132.12.3.23.1.2 lpga i . 23 p p*
'

I *3 * pl d 'py
—POC, and the Plant Manager has approved the test procedures and iniriation oftesting.

Instrumentation has been checked or calibrated as appropriate.

14 2 12 3 23 I 3 D~escri non Reactor .tvtuer level setpoim changes ofapproximately 3in to.
6in. (8 cm to 15 cm) willbe used to evaluate (and adjust ifnecessary) the feedwater control
system settings for allpower and feedwater pump modes. The level setpoint changes willalso
demonstrate core stability to subcooling changes.

14.2. 12.3.23.1.4 Criteria.

Level 1

The transient response ofany level control system-related variable to any test must not diverge.
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Level 2

~ a. Level control system-related variables may contain oscillatory modes of
response. In these cases, the decay ratiofor each controlled mode ofresponse
must be less than or equal to 0.25;

The open loop dynamic flow response ofeach feedwater actuator (turbine or
valve) to small ((10%) step disturbances shall be

Maximum time to 10% ofa step disturbance <1.1 sec

2. Maximum timePom 10% to 90% ofa
step disturbance

<1.9 sec

3. Peak overshoot (% ofstep disturbance) <15%

4. Settling time, 100%, +5% <14 sec

C. The average rate ofresponse ofthe feedwater actuator to large (> 20% ofpump
floe) step disturbances shall be between 10% and 25% rated feedwater
flowlsec. This average response rate willbe assessed by determining the time
required to pass linearly through the 10% and 90% response points; and

d. At steady-state generation for the 3/1 element system, the input scaling to be
mismatch gain should be adj usted such that level error due to biased mismatch
gain output should be within 81 in.

Level 3

a. The dynamic response ofeach individual level orflowsensor shall be as fast as
possible. Band width must be at least 4.0 radt'anslsec paster than 0.25 sec
equivalent time constant), except for the steam flowsensors which must have
band width ofat least 1.0 radt'anlsec (faster than 1.0 sec equivalent time
constant);

b. Vessel level, feedwater flow, and steam flowsensors must be installed with
sujfi ciently short lines and proper damping adjustment so that no resonances
exlstp

C. Inirialsettings ofthe funcrion generators should give a straight line. The
funcrion generators must be adjusted so that the change in slope (actual fluid
flow change divided by demand change for small disturbances) shall not exceed
a factor of2 to 1 (maximum slope versus minimum slope) over the entire 20% to
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100% feed flow range. Also the funcrion generators should be used to minimize
the differences between feedwater actuators (pumps andlor valves); and

Allauxiliary controls which have direct impact on reactor level and feedwater
control (e.g., feed pump minimum recircularion flowvalve control) should be
funcrional, responsive, and stable. The minimum low valve control should be
fast enough to avoid pump trips and yet slower than the feedwater startup valve
to avoid possible reactor fluxscram due to a cold water slug.

14.2.12.3.23.2 23B - Loss o Feedwater Heatin

14 2 12 .3 .23 .2 .I~.Pu.ose Th.e purpose ofrids test is to demonstrate adequate response to a
feedwater temperature loss.

13.2.12.3.23.2.2 ~iy . If p 3
' **I 3 pl« d 'py

POC, and the Plant Manager has approved the test procedures and iniriation oftesting.
Instrumentation has been checked or calibrated as appropriate,

14 2 12 3 2.3 .2 3.D.~es.cn.rion'The.condensarelfeedwater system willbe studied to determine
the single failure that willcause the largest loss infeedwater hearing, 1Ms event willthen be
performed at between 80% and 56% power with the recirculation flownear its rated value.

14.2. 12.3.23.2.4 Criteria.

Level 1

a. For the feedwater heater loss test, the maximum feedwater temperature decrease
due to a single failure case must be <100'F. The resultant MCPR must be
greater than the fuel thermal safety limit; and

b. The increase in simulated heat flux cannot exceed the predicted Level 2 valve by
more than 2%. The predicted valve willbe based on the actual test values of
feedwater temperature change and power level.

Level 2

The increase in simulated heat flux cannot exceed the predicted value in the Transient Safety
Analysis Design Report referenced to the actual feedwater temperature change and power
level.
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14.2.12.3.23.3 22C - Feedwater Pum Tri .

14 2 .12.3 .23.3 .1.~Rc ose .Thepurposeofthistestistodemonstratethecapabilityofthe
"

automaric core flow runback feature to prevent low water level scram following the trip ofone
feedwater pump.

34.2.32.3.23.3.2 dpi' II! p p
' * I b pl d. d by

POC, and the Plant Manager has approved the test procedures and initiation oftesring.
Instrumentarion has been checked or calibrated as appropriate.

14.2.12.3.23.3.3 D~escri tion On.e of the nvo operon'ng feedwazer pumps willbe tripped and
the automatic recirculation runback circuit willact to drop the power to within the capacity of
the remaining feedwater pump. Prior to the test a simulation ofthe feedwater pump trip will
be done to verify the runback capability ofthe recirculation system. This test should be
performed after test 23D Pimittng pump speeds).

14.2. 12.3.23.3.4 Criteria.

Level 1

Not applicable.

Level 2

The reactor shall avoid low water level scram by a 3-in. margin from an initialwater level
halfway between the high- and low-level alarm setpoints.

14.2. 12.3.23.4 23D - Maximum Feedwater Runout Ca abili

14 2 12 3 23 .4 I ~Pu ose 2ms tee.t calibrates thefeedwaterflo and determinesif the
maximum feedwater runout capability is compatible with the licensing.

14.2.12.3.23.4.2 ~ii *. II p I '
I b pl d. 'by

POC, and the Plant Manager has approved the test procedures and iniriation oftesting.
Instrumentation has been checked or calibrated as appropriate.

14 2 12 3 23 4 3.D~.esc.ri .rio.n .The test is divid.ed into nvo pans: ftrst, the ininal calib'rarion
ofthe speed controller and second, veri+cation ofcalibration by measured data which includes
a veriJi cation that the maximum feedwater flows do not exceed the flows (diferent flows at
diferent vessel pressures) in the FEAR.

a. The speed controller calibration is done byflrst obtaining vendor pump
performance curves. The pump performance curves are then used to determine
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the turbine speed corresponding to the maximum allowable flow rated vessel
pressure specifie by the FSAR and the minimum speed that corresponds to 0%
flowat 865 psia. Additionally,forgood level control system performance it
should reach 115% nuclear boiler rated (NBR)flowat 1080 psia and 90% NBR
flowat 1024 psi in the one pump tripped condition. Adjustable equipment (i.e.,
feed pump turbine speed loops, mechanical limiters, and feedwarer control
system function generator, etc.) are set to prevent the feedwater pumpsPom
exceeding their maximum allowed output and yet allow the desirable
performance; and

b.

14.2. 12.3.23.4.4 Criteria.

During the data collecrion and verijkcarion ofcalibrarion ponion ofthe test,
pressure, flow, and controller data willbe collected between 60%-100% power.
Measured data willbe compared against expected values to ensure proper
calibration. The measured maximum flowwillbe adjusted to the FSAR
pressures using the measured data. The maximum flows stated in the FSAR are
used as licensing assumptions; therefore, the FSAR maximum flows should not
be exceeded. If, however, the FSAR maximum flows are exceeded two oprions
exist. The system can be adjusted so that the licensing assumprion is not
exceeded or an additional penalty can be applied to the CPA The CPR can be
revised by applying a 0.01 adder for each 5% ofrated feedwater flowdifference
(between the determined actual maximum flowand the FSAR maximum flow). "

Level I

Maximum speed attained shall not exceed the speeds which willgive the followingflows with
the normal complement ofpumps operating.

a.
b.

F% NBR at Ppsia, and
jF% + A(P-P rated)1 % NBR at P rated, psig
where: F = 135%, P = 1075 psia, A = 0.2%/psig.

Level 2

The maximum speed must be greater than the calculated speeds required to supply:

a.
b.

With rated complement ofpumps -115% NBR at 1075 psi, and
One feedwater pump tripped condition -68% NBR at 1025 psia.

NOTE: Level I test criteria are originatedPom NSSS transient Performance
Engineering Unit. Level 2 test criteria are originated from the Control
System Design Unit.
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14.2.12.3.24 Test Number 24 - Turbine Valve Surveillance

14.2.12.3.24.1 ~Pu ose T.he purpose ofthis testis to demonstrate the acceptable procedures
and maximum power levels for recommended periodic surveillance tesring ofthe main turbine,
control, and stop and bypass valves without producing a reactor scram.

142.123242 ~ii *. II p p*
' * I I* pl d. 'py

POC, and the Plant Manager has approved the test procedures and iniriarion oftesting.
Instrumentation has been checked or calibrated as appropriate.

14.2.12.3.24.3 D~escri rion In.dividual main turbine control and stop and bypass valves are
tested routinely during plant operation as required for turbine surveillance testing. At several
test points the response ofthe reactor willbe observed. Itis recommended that the maximum
possible power levelforperformance ofthese tests along the 100% load line be established.
First, actuation shouldbe between 45% and 65% power and used to extrapolate to the next
test point between 75% and 90% power and ultimately to the maximum power test condition
with ample margin to scram. Note the proximity to APRMflowbias scram point and

.preconditioning ckufdt'ng interim operating management recommendarion (PCIOMR) envelope.
Each valve test willbe manually initiated and reset. The rate ofvalve stroking and timing of
the close-open sequence willbe such that the minimum practical disturbance is introduced and
that PCIOMR limits are not exceeded.

14.2. 12.3.24.4 Criteria.

Level 1

Not applicable.

Level 2

a. Peak neutron fluxmust be at least 7.5% below the scram trip setting. Peak
vessel pressure must remain at least 10 psi below the high pressure scram
setrin. Peak heat fluxmust remain at least 5.0% below irs scram trippoint;
and

b. Peak steam flowin each line must remain 10% below the high flowisolation trip
setrin.
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14.2. 12.3.25 Test Number 25 - Main Steam Isolation Valves

14.2.12.3.25.1 252 - Main Steam Isolation Valve Function Tests.

14 2 1.2 .3 2.5 .1.1.~Pu ose Th.e purposes ofthis test are to (aI funcnonally check the IvISIVs
forproper operarion at selected power levels, (b) determine isolation valve closure times, and
(c) determine a maximum power at which fullclosures ofa single valve can be performed
without a scram.

1221232312 ~i. If 3 p
' *I I pl *d. 'ip

POC, and the Plant Manager has approved the test procedures and iniriation oftesting.
Instrumentation has been checked or calibrated as appropriate.

14 2 12 3.2.5 I.3.D~t.es.cri non 'Ar.5% and greater reactorpowerlevelsindi,vidual fast
closure ofeach MSIVwillbe performed to verify theirfunctional performance and to determine
closure times. The times to be determined are (a) the timejom deenergizing the solenoids
until the valve is 100% closed (t,0t), and (b) the valve stroke time (tJ Time ts0t equals the
intervalPom deenergizing the solenoids until the valve reaches 90% closed plus 1/8 times the
intervalporn 10% to 90% closure. Time t, equals the intervalfrom when the valve starts to
move untilitis 100% closed and is based on the intervalPom 10% to 90% closure and linear
valve travel from 0% to 100% closure.

To determine the maximum power level at whichfullindividual closures can be performed
without a scram, flrst actuation willbe performed between 40% to 55% power and used to
extrapolate to the next test point between 60% and 85% power and ultimately to the maximum
power test condirion with ample margin to scram.

,

14 2 12 3 .25.I .4.Cri.te.ria

Level 1

The MSIVstroke time (tJ shall be notfaster than 3.0 sec (average ofthe fastest valve in each
steam line) and for any individual valve 2.5 sec N~ sec. Total effective closure timefor any
individual MSIVshall be t,0t plus the maximum instrumentation delay time as determined in
preoperational test GE-4 and shall be M.5 sec.

Level 2

a. The reactor shall not scram or isolate, and

b. Duringfullclosure ofindividual valves, peak valve pressure must be 10psi
(0.7 kglcm ) below scram, peak neutron fluxmust be 7.5% below scram, and
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steam flowin individual lines must be 10% below the isolation trip setring. The

peak heat fluxmust be 5% less than its trip point.

14.2.12.3.25.2 25B - Full Reactor Isolation.

2

14.2.12.3.23.2.1 ~Pu ose T.he purpose ofthis testis ro determine the reactor uansienr
behavior that resultsPom the simultaneous fullclosure ofall MSIVs.

1321232322 ~i**.12 p p
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POC, and the Plant Manager has approved the test procedures and iniriation oftesting.
Instrumentation has been checked or calibrated as appropriate.

14 2 12 3.2.3 2.3.D~.es.cri rion Atest .of the simultaneous fullclosure ofall MSIVs willbe

performed at ) 75% ofrated thermal power. Correct performance ofthe RCIC and relief
valves willbe shown. Reactor process variables willbe monitored to determine the transient
behavior ofthe system during and following the main steam line isolation.

14.2. 12.3.25.2.4 Criteria.

Level 1

a. Reactor must scram to limitthe severity ofthe neutron flux and simulated fuel
surface heat flux transient,

b. Feedwater system setrings must prevent flooding ofthe steam lines,

c. The recorded MSIVfullclosure times must meet the previously stated riming
spectflcatt'ons (test 25A), and

d.. The positive change in.vessel dome pressure occurring within 30 sec. after
closure ofall MSIVvalves must not exceed the Level 2 criteria by more than
25 psi. The positive change in simulated heat flux shall not exceed the Level 2
criteria by more than 2% ofrated value.

Level 2

a. The temperature measured by the thermocouples on the discharge side ofthe
SRVs must return to within 10'F ofthe temperature recorded before the valve
was opened. Ifpressure sensors are available, they shall return to their inirial
state upon valve closure;

b. For the fullMSIVclosure Pom fullpower predicted analyrical results based on
beginning-of-cycle design basis analysis, assuming no equipment failures and
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applying appropriate parametric corrections, willbe used as the basis to which
the actual transient is compared.

c. Initialaction ofRCIC and HPCS shall be automatic iflow water level (L2) is
reached, and system performance shall be within speci+cation, and

d. Recirculation pump trip shall be iniriated iflow water level (L2) is reached.
Recirculation pump power willshift to the LFMGs iflow water level (L3) is
reached.

14.2.12.3.26 Test Number 26- Relief Valves

14 2 12 3 2.6 .1~.Pu.o.se The p.urposes ofthis test are to (a) verify rhe proper operan on of'the
main system reliefvalves, (b) verify that the discharge piping is not blocked, (c) verify their
proper searing following operation, (d) obtain signature information ofreliefvalve response
for subsequent comparisons, and (e) determine their capacities.

142123263 ~12 ili. II I'* ' I I pl d. 'ip
POC, and the Plant Manager has approved the test procedures and initiation oftesting.
Instrumentation has been checked or calibrated as appropriate.

14.2.12.3.26.3 D~escri non The.main steam reliefvalves willeach be opened using the
"manual" control mode so that at any time only one is open. During heatup at 250 psig
(1 7.5 kglcm ), each valve willbe opened and closed to demonstrate proper funcrioning. Flow
veriJi cation ofeach reliefvalve willbe determined at rate pressure by observing bypass or
control valve morion and by observing a change in discharge thermocouple readings. Proper
reseating ofeach reliefvalve willbe verified by observation oftemperatures in the reliefvalve
discharge piping. At selected test conditions each valve willbe manually actuated and
appropriate system parameters recorded during the transient. Data analysis willinclude a
comparison ofthe system response during. each ofthe valve actuarions. Capacity ofeach relief
valve willbe determined at rated pressure by the amount ofbypass or control valve closure
required to maintain reactor pressure.

14.2. 12.3.26.4 Criteria.

Level 1

There should be positive indication ofsteam discharge during the manual actuation ofeach
valve.

The sum ofcapacity measurementsPom all reliefvalves shall be equal to or greater than
15. ax 10'blhr at an inlet pressure of103% at 1205 psig. The totalflowcapacity ofthe SRVs
used in the automaric depressurizarion system must be equal to or gretuer than 4.8 x 10 lblhr "
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at 1125 psig when the valve having the highest measured capacity is assumed to be out of
service.

Level 2

Relief valve leakage shall be low enough that the temperature measured by the thermocouples
in the discharge side ofthe valves returns to within 10'F (5.6 C) ofthe temperature recorded
before the valve was opened. The thermocouples are expected to be operating properly.

The pressure regulator must satisfactorily control the reactor transient and close the control
valves or bypass valves by an amount equivalent to the reliefvalve discharge. The valve
transients recorder signatures for each valve must be returned to GEin San Jose for relative
system response comparison.

Each reliefvalve shall have a capacity between 90% and 122.5% ofits expected value
corrected to an inlet pressure of103% at 1205 psig.

No more than 25% ofthe reliefvalves may have an individual corrected flow rate that is
between 90% and 100% oftheir expected flow rates.

The transient recorder signatures for each valve must be analyzed for relative system response
comparison.

I4.2.12.3.27 Test Number 27- Turbine Trip and Generator Load Rejecrion

142123271 ~Pu ose The p.urpose ofthis test is to demonstrate the response ofthe reactor
and its control systems to protective trips in the turbine and generator.

l42.323272 43
'

. ll p p
'

I 3 pl H, ' pl
POC,. and the Plant Manager has approved the test procedures and initiation oftesring. All
controls and interlocks are checked and instrumentation calibrated. The plant electrical
system willbe aligned in the normal mode for the operating condition at which the test is
performed.

14.2.12.3.273 D~escri non Tur'bin.e trip (closure ofthe main turbine stop valves uyirhin
O.l sec) and generator trip (closure ofthe main turbine control valves in about O.l sec to
0.2 sec) willbe performed at selected power levels during the stanup test program. At low
power levels, reactor protection following the trip is provided by high neutron fluxand vessel
high pressure scram. For the protective trips occurring at intermediate and higher power
levels, reactor willscram by relays, actuated by control or stop valve motion.

A generator trip willbe performed at lowpower level such that nuclear boiler steam
generation isjust within the bypass valve capacity to demonstrate scram avoidance.
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For the trips performed at intermediate power range, reactor scram is most important in
controlling the transient peaks.

Above 40% power, the recircularion pump circuit breakers are both automarically tripped, and
subsequent transient pressure rise willbe limited by the opening ofthe bypass valves initially
and the SRVs ifnecessary.

14.2.12.3.274 Criteria

Level I

a. For turbine and generator trips at power levels greater than 50% NBR, there
should be a delay of less than O.l sec following the beginning ofcontrol or stop
valve closure before the beginning ofbypass valve opening. The bypass valves
should be opened to a point corresponding to greater than or equal to 80% of
their capacity within 0.3 sec from the beginning ofcontrol or stop valve closure
motion;

b. Feedwater system semngs must prevent flooding ofthe steam linefollowing
these transients;

C. The two pump drive flowcoastdown transient during theflrst 6 sec must be
equal to orfaster than that specified in test 30B (see Figure Z4.2-6);

d. The positive change in vessel dome pressure occurring within 30 sec after either
generator or turbine trip must not exceed the Level 2 criteria by more than
25 psi;

e. The posirive.change in simulated heat flux shall not exceed the Level 2 criteria
by more than 2% ofthe rated value; and

The total rime delay Pom start ofturbine stop valve motion or control valve
morion to the complete suppression ofelectrical arc between the fullyopen
contacts ofthe recirculation pump trip (RPT) circuit breakers shall be less than
190 msec.

Level 2

Q. There shall be no MSIVclosure during theflrst 3 minutes ofthe transient, and
operator action shall not be required during that period to avoid the MSIVtrip.
(The operator may take action after the ftrst 3 minutes, including switching out
ofrun mode. The operator may also switch out ofrun mode in the first Oi
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3 minutes ifmeasured data confirms that his action did not prevent MSIV
closure);

b. The positive change in vessel dome pressure and in simulated heat flux which
occurs within theflrst 30 sec after the initiation ofeither generator or turbine
trip must not exceed the predicted values. I'Predicted values willbe referenced
to actual test condirions ofinirialpower life and dome pressure and willuse

beginning oflife (BOL) nuclear data. Worst case design or Technical
Spectftcation values ofall hardware performance shall be used in the prediction
with the exceprion ofcontrol rod insenion rime and the delay from beginning of
turbine control valve or stop valve motion to the generation ofthe scram signal.
The predicted pressure and heat flux willbe corrected for the actual measured
values ofthese two parametersJ;

C. For the generator grip within the bypass valves capacity, the reactor shall not
scram for inirial thermal power values within that bypass valve capacity;

The measured bypass capacity (in percent ofrated power) shall be equal or
greater than that used for the FSAR analysis (3,576,000 lblhr);

e. Recirculation LFMGsets shall take over after the initial recirculation pump trips
and adequate vessel temperature difference shall be maintained;

Feedwater level control shall avoid loss offeedwater due to possible high level
(L8) trip during the event;

g. Low water level total recirculation pump trip, HPCS, and RCIC shall not be
initiated; and

h. The temperature measured by thermocouples on the discharge side of the SRVs
must return to within 10'F ofthe temperature recorded before the valve was
opened. In addition the acousrical monitors should indicate the valve is closed
after the transient is complete.

14.2. 12.3.28 Test Number 28 - Shutdown From Outside the Main Control Room

14 2 12 3 28 I.~P.u .o.se .The purpose.of this rest is ro demonstrare that the reactor can be
brought down from a normal initialsteady-state power level to the point where cooldown is
established and under control with reactor vessel pressure and water level controlledPom
outside the control room.
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POC, and the Plant Manager has approved the test procedures and iniriation oftesring.
Instrumentation has been checked or calibrated as appropriate.

14.2.12.3.28.3 D~escri rion T.he test willbe performed at a lowpower level and willconsist
ofdemonstrating the capability to control reactor level and pressurePom outside the control
room. The reactor willbe scrammed and isolatedPom the control room. Reactor pressure
and water level willbe controlled using SRVs, RCIC, and RHRPom outside the control room
during the subsequent cooMown. In addition, the RHR shutdown cooling mode willbe placed
in service from outside the control room. Allother operator actions not directly related to
maintaining vessel water level and pressure willbe performed in the main control room.
Operation from the main control room to protect or secure systems not related to the controlled
cooldown ofthe reactor is permitted during this test. These acrions are recorded and later
evaluated to determine ifthey had bearing on the nansi ent.

14.Z.12.3.28.4 Criteria.

Level 1

Not applicable.

Level 2

During a simulated main control room evacuarion, the reactor must be brought to the point
where cooMown can be initiated, and the reactor vessel pressure and water level must be
controlled using equipment and controls outside the main control room.

14.2. 12.3.29 Test Number 29 - Recirculation Flow Control

14.2.12.3.Z9.1 2 A - Valve Position Control.

14 2 I2 3 29.I.. I.~P.u .ose The purpos.e ofthis test is to demonstrate the recirculan on
flow'ontrolsystems capability while in the valve posirion (POS) mode.

14.2.I2.3.22.3.2 ~ii *. Ib*p p
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POC, and the Plant Manager has approved the test procedures and iniriation oftesting. All
controls are checked and instrumentation calibrated.

14 2 12 3 29.I.3.D~.esc.ri .n on The tes'n n.g ofthe 'recirculan on flow c'ontrol system follows a
"buiMing block" approach while the plant is ascending Pom low to high power levels:
Components and inner control loops are tested ftrst, followed by drive flowcontrol and plant
power maneuvers to adjust and then demonstrate the outer loop controller performance.
Preliminary component and valve position loop tests willbe run when the plant is in cold
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shutdown to visually observe the hydraulic cylinder response. While operating at lowpower
with the pumps using the lowjequency power supply, small step changes willinput into the
posirion controller and the response recorded.

14.2. 12.3.29.1.4 Criteria.

Level I

The transient response ofany recirculation system related variables to any test input must not
diverge.

Level 2

a. Recirculation system related variables may contain oscillatory modes of
response. In these cases, the decay ratiofor each controlled mode ofresponse
must be less than or equal to 0.25,

b. Maximum rate ofchange ofvalve position shall be 10+ I% sec.

During TC-3 and TC-6 while operating on the high speed (60 Hz) source, gains
and limiters shall be set to obtain the following response,

c. Delay rimeforposition demand step shall be

For step inputs of0.5% to 5% <0. 15 sec.
For step inputs of0.2% to 0.5%-

d. Response rimeforposirion demand step shall be

For. step inputs of0.5% to 5% <0.45 sec.
For step inputs of0.2% to 0.5%-, and

e. Overshoot after a small position demand input (I % to 5%) step shall be 10% of
magnitude ofinput.

Level 3

a. Gains shall be set to give as fast a response as possible for small posirion
demand input within the overshoot criterion (e) and without additional valve
duty cycle. (See test 29B, Secrion 14.2.12.3.29.2, for valve duty cycle
measurement.)

b. Position loop deadband shall be 0.2% offullvalve stroke.



WNP-2 FSAR Amendment 53
November 1998

NOTE: At a minimum, performing tests near the high and low end ofthe
speci+ed range is acceptable for verifying step input response.

14.2.12.3.29.2 29B - Recirculation Flow Loo Control.

14.2.12.3.29.2.1 ~pu ose Th.e purposes of this test are to (a) demonstrate rhe core flow
system's control capability over the enrire flowcontrol range, including both core flowneutron
flux and load following modes ofoperation, and (b) determine that all electrical compensators
and controllers are set for desired system performance and stability.

14.2.12.3.22.2.2 ~i . II p p I I b* pl d,
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POC, and the Plant Manager has approved the test procedures and iniriation ofresring. All
controls are checked and instrumentation calibrated.

14 2 12 3 .29.2 .3.D~e.sc.ri non 'Fo.llowing the ininal p'csin on m'ode tests of29A the)inal
adjustment ofthe position loop gains, flow loop gains, and preliminary valves ofthe flux loop
adj ustments willbe made on the mid-power line. This willbe the most extensive testing ofthe
recirculation control system. The core power distribution willbe adjusted by control rods to
permit broader range ofmaneuverability with respect to PCIOMR. In general, the controller
dials and gains willbe raised to meet the maneuvering performance obj ecrives. Thus, the
system willbe set to be the slowest that willperform satisfactorily to maximize stability
margins and to minimize equipment wear by avoiding controller overacrivity.

Because ofPCIOMR power maneuvering rate restricrions, the fast flowmaneuvering
adjustments are performed along a mid-power rod line, and extrapolarion made to the expected
results along the 100% rod line. The utilityhas the option to decide to

a. Perform the faster power changes on the 100% rod line that are greater than
what the PCIOMR allow, or

b. To accept the mid-power load line demonstrations as acceptable proofof
maneuverability.

For immediate commercial operation, the flux loop willbe set slower and the operator will
limitmanual mode maneuvers. IfPCIOMRs are ever withdrawn, the tested faster auto setrings
can be inserted onto the controller with only a briefdynamic test, rather than a fullstanup
test.
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14.2.12.3.29.2.4 Criteria.

Level 1

The transient response ofany recirculation system related variable to any test input must not
diverge.

Level 2

a. The decay ratio ofthe flow loop response to any test inputs shall be (0.25,

b. The flow loops provide equal flows in the two loops during steady-state
operation. Flow loop gains should be set to correct a flowimbalance in less
than 25 sec,

c, The delay timeforflowdemand step (M%) shall be 0.4 sec or less,

d. The response time forflowdemand step (M%) shall be 1.1 sec or less,

e. The maximum allowable flowover shoot for step demand ofM% ofrated shall
be 6% ofthe demand step, and

f. The flowdemand step settling rime shall be %'sec.

Level 3

a. Incremental gain fromfunction generator for valve position demand input to
sensed driveflowshall not vary by more than 2 to I over the ennre flowrange,
and

b. Flow loop upper limitshould be checked forproper setting.

FluxLop CIv,teria

Level 1

Theflux loop response to test inputs shall not diverge.

Level 2

a. Flux over shoot to a flux demand step shall not exceed 2% ofrated for a step
demand of&0% ofrated,
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b. The delay time forflux response to a flux demand step shall be <0.8 sec,

c. The response rimeforflux demand stop shall be 2.5 sec, and

d. The fluxsemng time shall be <15 sec for a flux demand step &0% ofrated.

Scram Avoidance and General Criteria

Level 1

¹r applicable.

Level 2

For any one ofthe above loops test maneuvers, the trip avoidance margins must be at least the
following:

a. For APRM 2?.5%, and
b. For simulated heat flux &.0%.

Flux Esrimator Test Criteria

Level l
Not applicable.

Level 2

a. Switching between estimated and sensed flux shouM not exceed
5 timesl5 minutes at steady state, and

b. Duringflux step transient there shouM be no switching to sensed flux or if
swt'tching does occur, it shouM switch back to estimatedflux within 20 sec ofthe
transient.

Flux Control Ualve D Test Criteria

Level l
Not applicable.
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Level 2

The flowcontrol valve duty cycle in any operaring mode shall not exceed 0.2% Hz. Flow
control valve duty cycle is deftned as

Integrated valve movement in percent (% Hz)
2x time span in seconds

14.2. 12.3.30 Test Number 30 - Recircularion System

14.2.12.3.30.1 30A - One Pum Tri .

14.2.12.3.30.1.1 ~Pu ose The p.urposes of this test are to (a) obtain recircuhuion system
performance data during the pump trip, flow coastdown, and pump restart, and (b) verify that
the feedwater control system can satisfactorily control water level without a resulring turbine
triplscram.

14.2.12332.1.2 21 i i . If p p
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.POC, and the Plant Manager has approved the test procedures and initiation oftesring.
Instrumentation has been checked or calibrated as appropriate.

14.2.12.3.30.1.3 D~escri rion The re.actor coolant recircularion system consists of the reactor
vessel and two piping loops. Each loop contains a constant speed cenmfugal recirculation
pump, a flowcontrol valve and two isokuion valves located in the drywell, and 10j et pumps in
parallel, sinuued in the reactor downcomer and discharges through a manifold system to the
nozzles ofthe 10j et pumps. Here the flowis augmented by sucrion flow Porn the downcomer
and delivered to the reactor inlet plenum.

Apotential threat to plant availability is the high water level turbine trip scram caused by the
level upswell that results after an unexpected recirculation one pump trip. The change in core
flowand the resultant power decrease causes voidformation which the level sensing system
senses as a rise in water level. The one-pump trip tests are to prove that the water level will
not rise enough to threaten a high level trip ofthe main turbine or the feedwater pumps.

14.2. 12.3.30.1.4 Criteria.

Level 1

The reactor shall not scram during the one-pump trip recovery.
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Level 2

The reactor water level margin to avoid a high level trip shall be 29.0 in. during the one-pump
trip.

NOTE: Margin to trip is define as

Margin Pugh level trip (8 setpoint) - (maximum water level reached ruing test) - (high level
alarm ( 7 setpoint - initialwater level)

The simulated heat fluxmargin to avoid a scram shall be M.0% during the
one-pump trip and also during the recovery, and

b. The APRMmargin to avoid a scram shall be 27.5% during the one-pump trip
recovery.

14.2.12.3.30.2 30B - Recirculation Tri o Two Pum s.

14.2.12.3.30.2.1 ~Pu ose The p.urpose ofthe testis to record and verify acceptable
performance ofthe recircularion two pump circuit trip system.

34.2.32.3.32.2.2 bu i . 23 p p
' * I b pl d.

'

by
POC, and the Plant Manager has approved the test procedures and iniriation oftesring.
Instrumentation has been checked or calibrated as appropriate.

14 2 12 3 30.2.3.D~.esc.ri .rion In case .ofhigher power turbine or generator trips, there is an
automatic opening ofcircuit breakers in the pump power supply. The result is a fast core flow
coastdown that helps reduce peak neutron and heat flowin such events. This two-pump trip
test vertftes that this flowcoastdown is satisfactory prior to the high power turbinelgenerator
tnp tests and subsequent operation.

14.2.12.3.30.2.4 Criteria.

Level 1

The two-pump-drive flowcoastdown transient during theflrst 6 sec must be bounded by the
limiring curves. (See Figure 14.2-6.)

(The limiting curves willbe determined based on measurement ofthe recircularion flowdelta P
using the elbowflowmeters, transmitter time delay, and time constant.)
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Level 2

Not applicable.

14.2.12.3.30.3 30C - stem Pe ormance.

14 2 12 3.30.3.1.~P.u ose Th.e purpose ofthis testis ro record recirculation system
parameters during the power test program.

3423233332 ~ii . lf p *p ' *3 3 pl d. 'py
POC, and the Plant Manager has approved the test procedures and iniriation oftesring.
Instrumentation has been checked or calibrated as appropriate.

14.2.12.3.30.3.3 D~escri rion Rec.ircularion system parameters willbe recorded at several
power flow conditions and in conjunction with single pump trip recoveries and internals
vibration testing (ifapplicable).

14.2. 12.3.30.3.4 Criteria,

Level 1

Not applicable.

Level 2

a, The core flowshortfall shall not exceed 5% at rated power,

b.

C.

d.

The measured core delta P shall not be 703 6 psi above prediction,

The calculatedj et pump M rarion shall not be 0.2 points below predicrion,

The drive flowshortfall shall not exceed 5% at rated power,

e. The measured recirculation pump eQciency shall not be 78% points below the
vendor tested eQciency, and

f. The nozzle and riser plugging criteria shall not be exceeded.

The GE Steam Generation System Design Unit willprovide predictions for the comparisons
for these criteria.
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14.2.12.3.30.4 3 D - R circularion Pum Runback.

14.2.12.3.30.4.1 ~Pu ose The purpose of this testis to verify the adequacy ofthe
recirculation runback to mitigate a scram on the loss ofone feedwater pump.

34.2.32.3.30.4.2 dpi i . II I p
' 0 b pl d. '* dby

POC, and the Plant Manager has approved the test procedures and initiation oftesring.
Instrumentarion has been checked or calibrated as appropriate.

14 2 12 .3 .30 .4 .3D~.e.seri rion Wh.ile operon'ng at near rated recirculanon flowa,loss ofa
feedwater pump willbe simulated. The transient andflnal condirion willbe studied to
determine the adequacy ofthe system in prevenring a scram during the scheduled loss ofa
single feedwater pump test (test 23C).

14.2. 12.3.30.4.4 Criteria.

Level 1

Not applicable.

Level 2

The recirculation flowcontrol valves shall runback on a trip ofthe runback circuit.

14.2.12.3.3005 30E - Recirculation stem Cavitarion.

14 2 12 3 .30.5 .1.~Pu..ose The purp.ose of this test is to verify that no recirculan on
system'avitarionwilloccur in the operable region ofthe power flowmap.

l423233032 du i . Ib p p
'

I b* * pl d, 'by
POC, and the Plant Manager has approved the test procedures and iniriation oftesring.
Instrumentation has been checked or calibrated as appropriate.

142.1233053 D~escri non Bo'th .thejetpumps and the recirculation pumps willcavitate at
condirions ofhigh flowand lowpower where NPSH demands are Mgh and littlefeedwater
subcooling occurs. However, the recirculation flowwillautomatically run back on sensing a
decrease in subcooling (as measured by the difference between the steam and recirculation
loop temperature), to lower the reactor power. The maximum recirculation flowis limited by
approximate stops wMch willrun back the recirculation flowaway Pom the possible cavitation
region. It willbe verijied that these limits are sufhcient to prevent operarion where
recirculation pump orj et pump cavitanon is predicted to occur.
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The recirculation system flowcontrol valves willcavitate at condirions ofhigh digerenrial
pressure and lowpower (low subcooling). The recirculation flowwillautomatically run back
on sensing a decrease in subcooling tas measured by a lowfeedwater flow). This limitwillbe
verijied to ensure that operation is prevented where flowcontrol valve cavitation may occur.

In both the above cases, flow runback is caused by a shift in the power supply to the
recircularion pump motorsPom normal power to the LFMGs.

14.2. 12.3.30.5.4 Criteria.

Level I

Not applicable.

Level 2

Runback logic shall have senings adequate to prevent operarion in areas ofpotential
cavitation.

14.2.12.3.31 Test Number 31 - Loss ofTurbine-Generator and 0+site Power

14 2 12 3 31 I.~Pu os.e This te.st determines electrical equipment and reactor system
transient performance during a loss ofauxiliary power.

332323332 ~i 23 p p
'

I 3 Pl d 'id
POC, and the Plant Manager has approved the test procedures and initiation oftesting.
Instrumentation has been checked or calibrated as appropriate. The plant electrical system
willbe aligned in the normal mode for the operaring condition at which the test is performed.

14 2 12 3 31 3 D~escri rion The loss of.auxiliary power test willbe performed at 20% to
30% ofrated power. The proper response ofreactor plant equipment, automatic switching
equipment, and the proper sequencing ofthe diesel generator load willbe veri+ed.
Appropriate reactor parameters willbe recorded during the resultant transient.

14.2. 12.3.31.4 Criteria.

Level I

a. Reactor protecrion system actions shall prevent violation offuel thermal limits.

b. Allsafety systems, such as the RPS, the diesel generators, and HPCS must
funcrion properly without manual assistance. The HPCS and!or RCIC system
action, ifnecessary, shall keep the reactor water level above the initiation level
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ofthe LPCS, LPCI, automaric depressurizarion systems, and MSIVclosure.
Diesel generators shall start autonuuically and when they reach rated frequency
and voltage the diesel breakers willclose and restore power to the engineered
safety features (ESF) buses.

Level 2

a. Proper instrument display to the reactor operator shall be demonstrated,
including power monitors, pressure, water level, control rod position,
suppression pool temperature, and reactor cooling system status. Displays shall
not be dependent on specially installed instrumentation, and

b. IfSRVs open, the temperature measured by thermocouples on the discharge side
ofthe SRVs must return to within 10'F ofthe temperature recorded before the
valve was opened. Ifpressure sensors are available, they shall return to their
inirialstate on valve closure.

14.2. 12.3.32 Not Applicable

14.2. 12.3.33 Test Number 33 - Piping Vibration

14 2 12 3.33.1.~P.u .ose The.purpose ofthis test is to venfy that the design stress levels due
to piping vibration are not exceeded and satisfy the inspecrion requirements for condensate and
feedwater systems according to Regulatory Guide 1.68.1.

0,
id 2.12 3.33.2 ~i*i . 31 p p

' I 3 33 d.
'

32
POC, and the Plant Manager has approved the test procedures and initiation oftesring.
Instrumentarion has been installed and calibrated.

14.2.12.3.33.3 D~escri rion This testis.an extension oftest 17 and has been procedurally
combined with the system expansion test. During reactor operarion, it is desirable to show
that destructive level piping vibrarions do not occur during steady-state condirions and during
planned transients. Acceptable vibration levels are vertfted by measurement (using the same
sensors used in test 17) and by visual observation during system walkdownsfor selected piping
systems outside containment. See Secrion 14.2. 12.3.17.2 for systems selected and selecrion
criteria.

14.2.12.3.33.4 Criteria

Level 1

The measured vibration amplitude (peak-to-peak) ofthe systems monitored shall not exceed the
maximum allowable displacements.
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Level 2

The measured amplitude (peak-to-peak) ofvibrarion shall not exceed the expected values.

Visual Ins ecrion Acce tance Criteria

The vibrarion levels experienced willbe evaluated as acceptable ifthey are too small to be
detected by the naked eye with consideration given to the following:

a. Proximity to sensirive equipment (pumps, valves, motor control centers, control
panels, etc.),

b. Branch connection behavior, and

c. Performance ofnearby component supports.

Ifan acceptable assessment ofthe observed deflecrions cannot be performed and correcrive
measures are not available, the inspector willthen obtain the magnitude andjequency ofthe
vibration using a portable vibration instrument. The information willthen be evaluated by the

piping design engineer to verify acceptance. Unacceptable vibration levels willbe treated as a
Level 1 violation.

14.2.12.3.34 Test Number 34 - Reactor Pressure Vessel Internals Vt'bration

14.2.12.3.34.1 ~Pu ose The pu.rpose ofdds testis to provide informan onne'eded to confirm
the similarity between the reactor internals design and the prototype with respect to
flow induced vibration. Testing is in response to Regulatory Guide 1.20 for a vibration
measurement program fornonprototype, Category IVreactor internals, and the GE vibration
test specificatio 22A6601, Revision 0.

iiiiii.34.2~i. II i p
'

I i pi i 'ip
POC, and the Plant Manager has approved the test procedures and initiation oftesting.
Instrumentation has been checked or calibrated as appropriate.

14.2.12.3.34.3 D~escri rie During op.eration, the reactor snucture may be forced iruo many
modes ofvibrations. Analytical work indicates that unacceptable level vibrations willnot
occur.

Detailed descriprions ofsensor locations are given in GE Test Spectflcation 22A6601,
Revision 0.
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Sensors used for the measurements are resistance wire strain gauges and accelerometers with
double integrating output signal conditioning. Sensors willbe installed in a manner to sense

the most probable mode ofvibrarion as indicated by analysis.

The test program consists ofat power tests performed with the system at normal operaring
pressure and temperature.

During the vibration test the vibration engineer willmonitor and record vibrating amplitudes
and frequencies obtained from the sensors mounted on the various components. The measured
amplitudes and frequencies are then compared to the acceptance criteria to ensure that all
measured vibration amplitudes are within acceptable levels.

14.2.12.3.34.4 Criteria.

Level I

The peak stress intensity may exceed 10,000 psi (single amplitude) when the component
deformed in a manner corresponding to one ofits normal or natural modes, but the fatigue
usage factor must not exceed 1.0.

Level 2

The peak stress intensity shall not exceed 10,000 psi (single amplitude) when the component is
deformed in a manner corresponding to one ofits normal or natural modes. This is the low
stress limitwhich is suitable for sustained vibrarion in the reactor environment for the design
life ofthe reactor components.

14.2.12.3.35 Test Number 35 - Recirculation System Flow Calibration

14 2 12 3 3.5.1.~Pu..ose The purp.ose oftlusrest is to pe'rform complete calibrarion ofrhe
installed recirculation system floinstrumentation.

132122352 ~ii . ll 2 p
' * 1 2* pl 3, * '23

POC, and the Plant Manager has approved the test procedures and initiation oftesting.
Instrumentation has been checked or calibrated as appropriate.

14 2 12 3 35 3.D~.es.cr.i ri.on During the r.esring program ar operating conriinons, which allow
the recirculation system to be operated at rated flowat rated power, thejet pump flow
instrumentation willbe adjusted to provide correct flowindication based on thejet pump flow.
After the relationship between drive flowand core flow is established, the flowbiased
APRM/RBMsystem willbe adj usted to match this relationship.
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14.2. 12.3.35.4 Criteria.

Level 1

Not applicable.

Level 2

Jet pump flowinstrumentation shall be adjusted such that thejet pump totalflow recorder will
provide a correct core flowindication at rated condirions.

The APRMIRBMflow-bias instrumentarion shall be adj usted to function properly at rated
conditions.

The flowcontrol system shall be adjusted to limitmaximum core flow to 102.5% ofrated by
limiring the flowcontrol valve opening position.

14.2.12.3.36 Test Number 70- Reactor Water Cleanup System

14 2 12 3.3.6 1..~Pu .ose The.purpose ofthis testis to demonstrate spectftc aspects ofthe
mechanical operability ofthe RWCU system. PMs test, performed at rated reactor pressure
and temperature, is actually the complerion ofthe preoperational tesring that could not be
done without nuclear heating.)

342323362 i~*i . II I I ' *I 3 pl d. 'ill
POC, and the Plant Manager has approved the test procedures and iniriarion oftesring.
Instrumentation has been checked or calibrated as appropriate.

14.2.12.3.36.3 D~Sescri non Wi'th .the reactor at rated temperature and pressureproce, ss
variables willbe recorded during steady-state operatt'on in three modes as define by the
system process diagram: hot shutdown with loss ofRPV recircularion pumps, normal, and
blowdown. A comparison ofthe bottom head flowindicator and the RWCUinletflow
indicator willbe made. The RWCU system sample station shall be tested at hot process
condltlons.

14.2. 12.3.36.4 Criteria.

Level I

Not applicable.
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Level 2

The temperature at the tube side outlet ofthe nonregenerative heat exchangers shall not exceed
130'F (54'C) in the blowdown mode and shall not exceed 120'F in the normal mode.

The pump available NPSH willbe 13ftor greater during the hot shutdown with loss ofRPV
recircularion pumps mode deflned in the process diagrams.

The cooling water supplied to the nonregenerarive heat exchangers shall be less than 6% above
the flowcorresponding to the heat exchanger capacity (as determinedjom the process
diagram) and the exisring temperature dtgerential across the heat exchangers. The outlet
temperature shall not exceed 180'F.

Recalibrate bottom head flowindicator (R610) against RTVCUflowindicator (R609) ifthe
deviation is greater than 25 gpm.

Pump vibration shall be less than or equal to 2 mils peak-to-peak (in any direction) as
measured on the bearing housing and 2 mtls peak-to-p'eak shaft vibration as measured on the
coupling end.

14.2.12.3.37 Test Number 71 - Residual Heat Removal System

14 2 12 3 37.I.~P.u .os.e The purp.ose ofthis testis to demonstrate the ability of the RHR
system to remove heatPom the reactor system so that the refueling and nuclear system
servicing can be performed.

~
'32.123.322~i*i . 23 p p

'
I I pl d. 'pp

POC, and the Plant Manager has approved the test procedures and iniriarion oftesting.
Instrumentation has been checked or calibrated as appropriate.

14.2.12.3.37 3 D~escri rion During th.e ftrst suitable reactor cooldown, the shutdown cooling
mode ofthe RHR system willbe demonstrated. Unfortunately, the decay heat load is
insignijicant during the stanup test period. Use ofthe mode with low core exposure could
result in exceeding the 100'Ffhr cooldown rate ofthe vessel ifboth RHR heat exchangers are
used simultaneously. Late in the test program after accumularing

significant

core exposure,
this demonstration would more adequately demonstrate the heat exchanger capacity.

14.2. 12.3.37.4 Criteria.

Level I

Not applicable.
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Level 2

The RHR system shall be capable ofoperating in the suppression pool cooling and shutdown
cooling modes (with each heat exchanger) at the flow rates and temperature digerenrials
determined by the flow rates and temperature differentials indicated on the process diagrams.

14.2. 12.3.38 Test Number 72 - DrywellAtmosphere Cooling System

142123381 ~Pu ose 21re .purpose ofthis testis to venfy the ability of the drywell
atmosphere cooling system to maintain design conditions in the drywell during operating
conditions and post scram condirions.

142123382 41
'*i *. 21 P P

' *I *b Pl d, 'bp
POC, and the Plant Manager has approved the test procedures and initiation oftesring.
Instrumentation has been checked or calibrated as appropriate.

14.2.12.3.38.3 D~escri n on 'Du.ring heatup and power operation, data willbe taken to
ascertain that the drywell atmospheric conditions are within design limits.

14.2. 12.3.38.4 Criteria.

Level I

Not applicable.

Level 2

The drywell cooling system shall maintain drywell air temperatures at or below the design
values as spectJi ed for the NSSS equipment.

14.2.12.3.39 Test Number 73 - Cooling Water Systems

142123391 Wrrtose The purpo.se ofthe testis to verify tltat the heat removal
performance ofthe SW system, the reactor buiit'ng RCC system, and the plant service water
P'SWI system is adequate.

14.2123.392 ~i. Ib p p
' * I b pl d. 'ip

POC, and the Plant Manager has approved the test procedures and iniriation oftesring.
Instrumentarion has been checked or calibrated as appropriate.

14 2 12 3 39 3 D~escri non The SW 'th.e RCC, and the TSW systems heat exchanger heat
transport capabilities willbe venfled. Vertjication willbe conducted in the following manner.
The system water flow rate through each heat exchanger willbe measured. The system water
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temperature drop across each heat exchanger willalso be measured. From these acquired
~ater flow rates and temperature drop data, the heat transport rates willbe calculated. Where
available, the calculated heat transpon data willbe compared directly with design calculations
to determine acceptability. For those systems in which no design calculations ofthe heat
transport rate have been directly calculated, the heat removal performance ofthe panicular
heat exchanger willbe considered acceptable ifthe components serviced by the cooling system
exhibitproper operation. Ifproper performance is not experienced, adjustments in the heat
transport capability (i.e., increased flow to the heat exchanger or increasedflow to a
panicular load) would be made. In addirion to the heat exchanger heat transport rate
venjication, the actual SWpump head willbe determined for all three SWpumps. This actual
SWpump head willbe compared to the design requirements for acceptability.

'4.2.

I2.3.39.4 Criteria.

Level I

Not applicable.

Level 2

The system heat transport parameters either meet the requirements ofthe design spectflcations,
orprovide adequate cooling to the components serviced such that they operate sansfactorily.

14.2.12.3.40 Test Number 74 - 0+gas System

14.2.12.3.40.1 ~Pu ose The pu.rposes oftht's test are to verify the proper operan on ofth'e

o+gas system over its expected operating parameters and to determine the performance ofthe
activated carbon adsorbers.

liii234ii2~i. lf i i ' * I i* ii d. 'u
POC, and the Plant Manager has approved the test procedures and initiation oftesting.
Instrumentation has been checked or calibrated as appropriate.

14.2.12.3.40.3 D~yeseri non The pr.essure, temperature, reian ve humidity', system flow, and
percentage ofradiolyric hydrogen in the offgas are periodically monitored during startup and
at steady-state conditions. Prior to initialsteam flow to the main condenser, charcoal bed
hold-up times willbe measure experimentally using a pulsed krypton-85 gas injection
technique. The charcoal bed dynamic adsorption coe+cient willthen be determined by
established analyrical methods. The performance ofthe catalytic recombiner willbe compared
the catalyric recombiner guaranteed performance curve.
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I4.2. 12.3.40.4 Criteria.

Level I

The release ofradioactive gaseous and paniculate effluents must not exceed the limits spectfted
in the Technical Spectflcarions. There shall be no loss offlowofdilurion steam to the
noncondensing stage when the steamj et air ejectors are pumping.

Level 2

The system flow, pressure, temperature, and relative humidity shall comply with design
spectflcarions.
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TABLE14.2-1

PREOPERATIONAL TESTS

Section
Re erence

14.2. 12.1.1

14.2. 12.1.2

14.2. 12.1.3

14.2. 12.1.4

14.2. 12.1.5

Reactor Feedwater System

Condensate System

Fire Protection System

Reactor Water Cleanup System

Standby Liquid Control System

Title

14.2. 12.1.6 Nuclear Boiler System

14.2.12.1.7 Residual Heat Removal System

14.2.12.1.8 Reactor Core Isolarion Cooling

14.2.12.1.9 Reactor Recirculatton System and Control

14.2.12.1.10 Reactor Manual Control System

14.2.12.1.11 Control Rod Drive Hydraulic System

14.2.12.1.12 Fuel Handling and Vessel Servicing Equipment

14.2.12.1.13 Low Pressure Core Spray System

14.2.12.1.14 High Pressure Core Spray

14.2.1Z.I.15 Fuel Pool Cooling and Cleanup System

14.2.1Z.1.16 Leak Detection System

14.2. 12.1.17 Liquidand Solid Radwaste System

14.2.12.1.18 Reactor Protection System

14.2.12.1.19 Neutron Monitoring System

14.2.12.1.20 Traversing In-Core Probe System

14.2.12.1.21 Rod Worth MinimizerSystem

14.2.12.1.22 Process Radiation Monitoring System

14.2.12.1.23 Area Radiation Monitoring System
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i

Secrion
Re erence Title

14.2. 12.1.24

14. 2.12.1.25

Process Computer Interface System

Rod Sequence Control System

14.2.12.1.26 Remote Shutdown

14.2.12.1.27 Offgas System

14.2.12.1.28 Environs Radiation Monitoring System

14.2.12.1.29 Main Steam System

14.2. 12.1.30 Radwasre BuiMt'ng Heating, Ventilation, and AirCondirioning
System

14.2.12.1.31 Closed Cooling Water System

14.2.12.1.32 Primary Containment Atmospheric Control System

14.2.12.1.33 Primary Containment Cooling System

14.2. 12.1.34 Primary Containment Instrument AirSystem

14.2.12.1.35 Primary Containment Atmospheric Monitoring System

14.2.12.1.36 Standby Gas Treatment System

14.2.12.1.37 Loss ofPower and Safety Tesring

14.2.12.1.38 Instrument Po~er System

14.2. 12.1.39 Emergency Lighting

14.2.12.1.40 Standby Alternating Current Power System

14.2.12.1.41 250-VDirect Current Distribution System

14.2.12.1.42 125-VDirect Current Distribution System

14.2. 12.1.43 24-VDirect Current Distribution System

14.2. 12.1.44 Plant Service Water System

14.2.12.1.45 Standby Service Water System

14.2.12.1.46 Plant Communicarion System
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TABLE14.2-1

PREOPERATIONAL TESTS (Continued)

Section
Re erence Title

14.2.12.1.47 Reactor Building Emergency Cooling System

14.2. 12.1.48 Control Cable and Crirical Switchgear Rooms Heating, Venrilation,
and Air Conditioning System

14.2.12.1.49 Standby Service Water Pump House Heating and Ventilating System

14.2. 12.1.50 Reactor Building Crane

14.2.12.1.51 Primary Containment Integrated Leak Rate Test

14.2. 12.1.52 Secondary Containment Integrated Leak Rate Test

14.2.12.1.53 Diesel Generator Building Heating and Ventilating System
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MAJOR PLANTTRANSIENTS

Approximate Power
% rated

Test Condition

20-25 60-75 95-100

Test Title
Approximate Core Flow 37

% rated

23C Feedwater pump trip

23B Loss offeedwater heating

25 MSIVs (all valves, fullisolation)

27 T-G stop valve fast close

27 T-G control valve fast close

28 ShutdownPom outside control room

30 Recirculation pump trips

31 Loss ofgenerator and ogsite power

Test condition 1,2

O
A

B FL
C5'



TABLE14. 2-3

STABILITYTESTS

Approximate Power
(% rated

Test Condition

40 60-75 60-75 95-100 40-50

Test Title
37 50 100 55 100 NC

Flow % rated

21 Core power - void mode response

22 Pressure regulator setpoint
changes

22 Pressure regulator backup
regulator

X X X X X

X X X X

23A Feedwater system: water level
setpoint change

X X X X X

23B Feedwater system: heater loss

24 Turbine valve surveillance

29 Recirculation flowcontrol system

X" X'

X X X X

Test condition

45-65% Power
b

75-90% Power

1 2 3 gp
O
CD

B QO'
CD



TABLE14.2-4

POWER ASCENSION TEST PROGRAM

Test Name

Cold Test

or Open Heat
RPV U 1 2

Test Conditions

4 5 6 Warran

M 4

5

Chemical and radiochemical

Radiation measurements

Fuel loading

Full core shutdown margin

Control rod drive

X X X X X

X X X X

SRM performance and control
rod sequence

Not applicable

Not applicable

See 16B

10 IRMperformance

LPRM calibration

X X X

X X

X X

X X

Q g+ CD
CD

B D
CJ'D



TABLE14.2-4

POWER ASCENSION TEST PROGRAM (Continued)

Test Name

Cold Test
or Open Heat

RPV U 1

Test Conditions

6 Warran

12 APRM calibration

13 Process computer

14

1S

RCIC

Not applicable

16A Selected process temperatures

16B Water level reference leg
temperature measurement

X X X X

X

X X

X X X X

X X X X

X X. X

X X

17 System expansion and piping
vibration

X X X X

18

19

20

21

Core power distribution

Core performance

Steam production

Core power void mode response

X X X X X
O< CD
CD

B Q
O'D



TABLE14.2-4

POWER ASCENSION TEST PROGRAM (Continued)

Test

22

Name

Pressure regulator: setpoint
changes

Backup regulator

Cold Test
or Open Heat

RPV U

Test Conditions

1 2 3 4 5 6 Warran

XBP XBP XNO XBP XBP, XM,
BP M M BP

XBP XBP XNO XBP XNO, XM,
BPM BPM BP

23

Ch

Feedwater system

C feedwater pump trip

A water level setpoint change

B heater loss

X X X,M X X X,M

D maximum runout capability

Turbine valve surveillance X'" X'"
t

SP SP

25 MSIVs: each valve

one valve

X X, S

X8' tJ
f

X, SP



TABLE14.2-4

POWER ASCENSION TEST PROGRAM (Continued)

Test

26

Name

fullisolation

Relief valves:

Flow demonstration

Operational

Cold Test
or Open Heat

RPV U 1 2

g,m

Test Conditions

X
X
SD

6 Warran

27 Turbine stop valve

Stop

Generator load

Rejection

X,BP

SD

X,
SD

28 Shutdown from outside control
room



TABLE14.2-4

POWER ASCENSION TEST PROGRAM (Continued)

Test Name

Cold Test
or Open Heat

RPV U

Test Conditions

1 2 3 4 5 6 Warran

29 Recirculation flowcontrol
system

M, X, L M, X L,
X, L, 2F

L M,
A

OO

30 Recirculation system:

Trip one pump

Tnp two pumps

System performance

Runback

Noncavitation vertflcation

31 Loss ofT-G and ogsite power Xb,l
I

SD

32 Not applicable

33 Not applicable



TABLE14.2-4

POWER ASCENSION TEST PROGRAM (Continued)

Test Name

Cold Test
or Open Heat

RPV U 1 2 3

Test Conditions

5 6 Warran

34 RPV Internals

36-69 Not applicable

70

71

73

74

Reactor water cleanup system

Residual heat removal system

Drywell atmosphere cooling

Cooling water system

OJJgas system X X

X X

See Figure 14.2-1 for test conditions region map.
b

Perform test 5, timing offour slowest control rods in conjunction with these scrams.

Benveen test conditions 1 and 3.

d
Demonstrate recirculation system runback feature.

80%-90% power.

At either heatup or test condition I.



TABLE14.2-4

POWER ASCENSION TE T PROGRAM (Continued)

Between or at test conditions 5 and 6.

h
Between 45% and 65% power on 100% load line.

Future maximum power test point.

Determine maximum power without scram.
k

Between 40% and 55% power on the 100% load line.

Do test 17 in conjunction with this test.

Between test conditions 2 and 3.

Perform test 34 in conjunction with this test.

APer one ofthe scram transientsPom test condition, during the reactor cooldown, the last part ofthe shutdown from outside the
control room test willbe completed by demonstrating the operation ofthe shutdown cooling mode ofRHRfrom the remote
shutdown panel.

LEGEND

L = Local position command mode operation, POS
M = Flux command mode operation, FLX
X = Combined flow command mode operation, FLO
A = Automatic load following mode operation, ALF
SP = Scram possibility
SD = Scram dejfnite
BP = Bypass valve response

RP
O g
Pp A

8
W gA

rt
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130

120

110

100

A. Natural Circulation
B. Low Recirculation Pump Speed Valve Minimum Position
C. Low Recirculation Pump Speed Valve Maximum Position
D. Rated Recirculation Pump Speed Valve Minimum Position
E. Analytical Lower Limitof Master Power Flow Control
F. Analytical Upper Limitof Master Power Flow Control

(Truncate 100%
Core Flow and Power)

No. 6

90

80

~o 70

60
Q.

50

40

A
No. 4

No. 2

105% Rod Line

100% Rod Line

C
D

75% Rod Line

Rated
Core Flow

Line

No. 3

50% Rod Line

30

20

10

Minimum Flow Control Line for
Transfer to 100% SPD

Cavitation Region

Recommended Startup Path

No. 1

0 10 20 30 40 50 60 70 80 90 100 110

Percent Core Flow

Condition
OC)

1 Before main generator synchronization and recirc pumps operating on
low frequency power supply from approximately 5 to 20 percent thermal power

Between 50% and 75% control rod lines, at or below the analytical lower
limitof master flow control mode

From 50% to 75% control rod lines and core flow between 80% and
maximum allowable

Natural circulation and within 5% of the intersection with 100% rod line

Mid-power range within 5% of 100% control rod line and 0 to+5% core flow
of the minimum flow line, for master flowcontrol in manual mode, and
for automatic power control in auto mode

Within 0 to-5% of rated thermal power, and within 5% of rated core flow
rate

WASHINGTON PUBLIC POWER

49 SUPPLY SYSTEM
NUCLEAR PLANT2 FSAR Orsw. No. 960690.93 Rcv. Figtrro 142-1

Test Condition Region Definition
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Licensing and
Assurance
Director

Technology
Director

Power
Generation

Director

Quality
Assurance
Manager

WNP-2
Engineering

Manager
Plant

Manager
Other Plants

Ia a a e a a a s l

Plant QA/QC
Manager

Assistant
Plant Manager

Test Group
Manager

Plant
Administrative

Manager

Technical
Manager

Operations
Manager

Maintenance
Manager

HP/Chem
Manager

Test Group
Supervisor

Test Group
Supervisor

Test Group
Supervisor

Matrix Management

QA Audit Function

Reports Administratively to Test and Startup
Programs Manager

Form No. 960690

WASHINGTON PUBLIC POWER'Ig SUPPLY SYSTEM
NUCLEAR PLANT2 FSAR Draw. No. 960222.77 Rev. Figure 143-2

Test and Startup Relation to Other Supply System
Departments
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WNP-2 Plant Manager
Assistant Plant Manager

Plant QA/QC
Manager

Industrial Safety

AE, NSSS and
Project Support

Maintenance
Manager

Training
Manager

Operations
Manager

Administration
Manager

Technical
Manager

HP/Chemistry
Manager

Test Group
Manager

Test Group
Manager

Test Group
Manager

Test Group
Supenrisor

Test Group
Supervisor

Test Group
Supervisor

Plan/Sched
Engineers

Test Engineers Test Engineers Test Engineers

Test Group
Supervisor

Test Group
Supervisor

Tost Group
Supe niisor

Engineering
Support

Test Engineers

S/U
Senrices

Test Engineers

Test Group
Supervisor

Test Engineers

Test Group
Supe niisor

Systems
Completion
Coordinator

S/U Support
Group

Test Enginoers Test Engineers

Hanger Engineers S/U Support
Coordinator

S/U Support
Craft

WASHINGTON PUBLIC POWER

44 SUPPLY SYSTEM
NUCLEAR PLANT2 FSAR Draw. No. 960222.78 Rev. Figure 142-3

WNP-2 Startnp Organization
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CONDENSATE

PLANTSEAVCE WATER

STANDBYSERVICE WATEA

FEEDWATEA

PIVMAAYCONTAVOJENTATMQSPHERC CONTROL

PA2JIAAYCONTA2IMENTCOOUNG

PRIMARYCONTAINMENTWSTRUMENT AIR

PIVMARYCONTAINMENTATMOSPHEIOC MCNITOA2JG

125V DC DSTRIBUTIQN

LOSS OF POWER ANDSAFETY TEST

250V DC DSTIUBUTCN

INSTRUMENTPOWER

EMERGENCY UGHANG

24V DC DSTRIBVIMM

STANDBYAC POWER

IOGH PRESSURE CORE

LOVJ PRESSURE CORE SPRAY

STANDBYGAS TAEATlJIENT

RESIDUALHEATREMOVAL

FUEL HAMXlNG3 VESSEL SERVICNG EQUIPMENT

FUEL POOL COOUNG

SECONDARY CONTA2DJENT BAT

PRSAARY CONTANlENTIUIT

NUCLEAR BOLER

REACTOR WATER CLEANUP

CONTROL ROD DRIVEMAhrUALCONTROL

CONTROL RQO DAtVE YDRAllJC

ROD WORTH IIt4MI2EA

ROD SEQUENCE CONTROL

TRAVERSVIGWHORE PROBE
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WASHINGTON PUBLIC POWER
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NUCLEAR PLANT2 FSAR

Form No. 960699
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450
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350

300
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~ 250

200
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15O
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100
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100
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60

50
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g~) 30
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20
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10 20 30 40 50 60 70
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80 90 100

WASHINGTON PVBLIC POWBR

4S SUPPLY SYSTEM
NUCLEAR PLANT2 FSAR

Fam rro. 960690

Draw. No. 960690.82 Rov. Flguro 142-5

RCIC Acceptance Criteria Curves for Capacity
and Actuation Time
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Form Ne. 960690

WASHINGTON PUBLIC POWER

4N SUPPLY SYSTEM
NUCLEAR PLANT2 FSAR oraw. No. 960690.81 Rev. Rgure 14~

Maximum Acceptable Drive Flow Response
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15.0 GENEI4G.

This chapter contains the effects of anticipated process disturbances and postulated component
failures, their consequences, and the capability built into the plant to control or accommodate
such failures and events.

The scope of the situations analyzed includes anticipated (expected) operational occurrences,
off-design abnormal (unexpected) transients that induce system operating condition
disturbances, postulated accidents of low probability, and hypothetical events of extremely low
probability.

The plant was originally licensed at 3323 MWt. In 1995, an amendment to the WNP-2
Operating License authorized an increase in power to 3486 MWt. The power uprate analysis
was performed in accordance with the NRC-approved General Electric Company (GE) generic
power uprate program for boiling water reactors (BWRs).

Several of the postulated events in this chapter were already bounded by the GE generic power
uprate program or existing analyses. Therefore, they were not required to be reanalyzed for a
power uprate condition. Those plant-specific analyses addressed in the generic program were
performed for WNP-2 at the uprate condition. Where appropriate, reference is made as to
whether the analysis was performed at original rated power or the uprated power condition.

Specific sections of this chapter have been updated as a result of the addition of adjustable
speed drives (ASD) to control recirculation pump speed. The updated sections are 15.0, 15.3,
and 15.4. Transients not directly impacted by the change in flow control process [ASD versus
flow control valve (FCV)] were not recalculated. Along with the incorporation of the ASD
was the deletion of automatic flow control. Transients not directly impacted by the ASD
change but include consideration of automatic flow control are retained for historical value. It
should be noted that the automatic flow control was not used in actual plant operation as the
master controller was always set in the manual position. The automatic flow control function
was eliminated by removing panel wiring.

The discussions are general in nature and are based on the Cycle 8 uprate analysis. The
cycle-specific analysis is contained in Appendix 15F.
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15.0.1 ANALYTICALOBJECTIVE

The spectrum ofpostulated initiating events is divided into categories based on the type of
disturbance and the expected frequency of the initiating occurrence. The limiting events in
each combination of category and frequency are quantitatively analyzed.

15.0.2 ANALYTICALCATEGORIES

Txansient and accident events contained in this report are provided in individual categories as
specified by Regulatory Guide 1.70, Revision 2. The results of the events are summarized in
Table 15.0-1. Each event evaluated is assigned to one of the following applicable categories:

a. Decrease in core coolant temperature:

Reactor vessel water (moderator) temperature reduction results in an increase in
core reactivity. This could lead to fuel-cladding damage.

b. Increase in reactor pressure:

Nuclear system pressure increases threaten to rupture the reactor coolant
pressure boundaxy (RCPB). Increasing pxessure also collapses the voids in the
core-moderator, thexeby increasing core reactivity and power level which could
threaten fuel cladding due to overheating.

c. Decrease in reactor core coolant flow rate:

A reduction in the core coolant fiow rate could overheat the cladding as the
coolant becomes unable to adequately remove the heat generated by the fuel.

d. Reactivity and powex distribution anomalies:

Transient events included in this category are those that could cause rapid
increases in power due to increased core flow disturbance events. Increased
core flow reduces the void content of the moderator increasing core reactivity
and power level.

e. Increase in reactor coolant inventory:

Increasing coolant inventory could result in excessive moisture carryover to
components such as the main turbine, feedwater turbines, etc.
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f. Decrease in reactor coolant inventory:

Reductions in coolant inventory could threaten the fuel as the coolant becomes
less able to remove heat generated in the core.

g. Radioactive release from a subsystem or component:

Loss of integrity of a radioactive containment component is postulated.

h. Anticipated transients without scram:

To determine the capability ofplant design to accommodate an extremely low
probability event, a multi-system maloperation situation is postulated.

15.0.3 EVENT EVALUATION

15.0.3.1 Identification of Causes and F uenc Classification

Situations and causes that lead to the initiating event analyzed axe described within the
analytical categories. The frequency of occurrence of each event is summarized based on
currently available operating plant history for the transient event. Events for which
inconclusive data exists are discussed separately within each event section.

Each initiating event within the major groups is assigned to one of the following frequency
groups:

Incidents of moderate frequency - these are incidents that may occur during a
calendar year to once per lifetime. This event is referred to as an "anticipated
(expected) operational transient."

b. Infrequent incidents - these are incidents that may occur during the life of the
particular plant. This event is referred to as an "abnormal (unexpected)
operational transient."

Limitingfaults - these are occurrences that are not expected to occur but are
postulated because their consequences may result in the release of significant
amounts of radioactive material. This event is referred to as a "design basis
(postulated) accident."
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15.0.3.1.1 Unacceptable Results for Incidents of Moderate Frequency [Anticipated
(Expected) Operational Transients]

The following are considered to be unacceptable safety results for incidents of moderate
frequency:

a. Release of radioactive material to the environs that exceeds the limits of
10 CFR 20,

b. Reactor operation induced fuel cladding failure,

c. Nuclear system stresses in excess of that aHowed for the transient classification
by applicable industry codes, and

d. Containment stresses in excess of that allowed for the transient classification by
applicable industry codes.

15.0.3.1.2 Unacceptable Results for Infrequent Incidents [Abnormal (Unexpected)
Operational Transients]

The following are considered to be unacceptable safety results for infrequent incidents:

a. Release of radioactivity which results in dose consequences that exceed a small
fraction of 10 CFR 100 values,

b. Fuel damage that would preclude resumption of normal operation after a normal
restart,

c. Generation of a condition that results in consequential loss of function of the
reactor coolant system, and

d. Generation of a condition that results in a consequential loss of function of a
necessary containment barrier.

15.0.3.1.3 Unacceptable Results for LimitingFaults [Design-Basis (Postulated)
Accidents]

The following are considered to be unacceptable safety results for limiting faults:
'I

a. Radioactive material release which results in dose consequences that exceed the
guideline values of 10 CFR 100,
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b. Failure of fuel cladding which would cause changes in core geometry such that
core cooling would be inhibited,

Nuclear system stresses in excess of those allowed for the accident classification
by applicable industry codes,

Containment stresses in excess of those allowed for the accident classification by
applicable industry codes when containment is required, and

e.

15.0.3.2

Radiation exposure to plant operations personnel in the main control room in
excess of 5 rem whole body, 30 rem thyroid, and 30 rem beta skin.

r

S uence of Events and S stems eration

Each transient or accident is discussed and evaluated in terms of

a. A step-by-step sequence of events from initiation to final stabilized condition,

b. The extent to which normaQy operating plant instrumentation and controls are
assumed to function,

c. The extent to which plant and reactor protection systems are required to
function,

d. The credit taken for the functioning of normally operating plant systems,

e. The operation of engineered safety systems that is required, and

f. The effect of a single failure or an operator error on the event.

15.0.3.2.1 Single Failures or Operator Errors

15.0.3.2,1.1 General. The events considered in this section were evaluated and are provided
in this chapter in accordance with Regulatory 1.70, Revision 2.

15.0.3.2.1.2 Initiatin Event Anal sis.

a. The undesired opening or closing of any single valve (a check valve is not
assumed to close against normal flow),

b. The undesired starting or stopping of any single component,

c. The malfunction or maloperation of any single control device,
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d. Any single electxical component failure, or

e. Any single operator error.

Operator error is defined as an active deviation from written operating procedures or nuclear
plant standard operating practices. The set of actions is limited as follows:

a. Those actions that could be performed by one person,

b. Those actions that would have constituted a correct procedure had the initial
decision been correct, and

c. Those actions that are subsequent to the initial operator error and have an effect
on the designed operation of the plant, but are not necessarily directly related to
the operator error.

Examples of single operator errors are as follows:

a. An increase in power above the established flow control power limits by contxol
rod withdrawal in the specified sequences,

C.

The selection and complete withdrawal of a single control rod out of sequence,

An incorrect calibration of an average power range monitor (APRM), and

Manual isolation of the main steam lines as a result of operator misinterpretation
of an alarm or indication.

15.0.3.2.1.3 Sin le Active Com onent Failure r Sin le erator Error Anal si .

a. The undesired action or maloperation of a single active component, or

b. Any single operator error where operator erxors are defined as in
Section 15.0.3.2.1.2.

15.0.3.3 Core and S tern Performance

15.0.3.3.1 Introduction

Fuel thermal and hydraulic design are described in Section 4.4.
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The fuel cladding integrity safety limitis set so that no fuel damage is calculated to occur if
the limitis not violated.

The fuel cladding integrity safety limitis defined as the critical power ratio (CPR) in the
limiting fuel assembly for which more than 99.9% of the fuel rods in the core are expected to
avoid boiling transition, considering the power distribution within the core and all
uncertainties. This criterion is met by demonstrating that incidents of moderate frequency do
not result in a minimum critical power ratio (MCPR) less than the safety limitMCPR
prescribed by the Technical Specifications.

The WNP-2 cycle-specific core operating limits report (COLR) provides the average planar
linear heat generation rate (APLHGR) limits, the MCPR limits, and the linear heat generation
rate (LHGR) limits as required by the Technical Specifications.

15.0.3.3.2 Input Parameters and Initial Conditions for Analyzed Events

The Technical Specifications Bases define the methodology for determiiung the safety limit
MCPR, including the statistical model and input uncertainties. A summary of input
parameters is shown in Table 15.0-2.

Depending on the specific cycle, the COLR describes the turbine trip without bypass event as

the limiting event for operation at rated power and flow or the load rejection without bypass
event at end of cycle. Power dependent MCPR limits are specified to define operating limits
at other than rated power conditions. The feedwater controller failure event from reduced
power condition is calculated to be more severe than from fuH power conditions. A flow
dependent MCPR is specified to define operating limits at other than rated flow conditions.
The reduced flow MCPR limitprovides bounding protection for the limiting recirculation flow
increase event.

15.0.3.3.3 Initial Power/Flow Operating Constraints

The Technical Specifications and associated operating procedures provide power distribution
limits and thermal power/core flow figures.

The COLR cycle specific reload licensing analyses provides operating limits for extended load
line limitanalysis (ELLA)operation.

15.0.3.3.4 Results

The COLR provides results of analytical evaluations. In addition critical parameters are shown
in Table 15.0-1. From the data in Table 15.0-1, an evaluation of the limiting event for that
particular category and parameter can be made. In Table 15.0-3, a summary of applicable
accidents is provided.
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15.0.3.4 Barrier Performance

This section addresses the performance of the RCPB and the containment system during
transients and accidents.

During transients that occur with no release of coolant to the containment, only RCPB
performance is considered. Ifrelease to the containment occurs as in the case of limiting
faults, then challenges to the containment are evaluated as well.

Piping systems within the secondaxy containment structure (i.e., the reactor building) have
been analyzed for pipe break effects including jet impingement, jet reaction, pipe whip, and
subcompaxtment pressurization. Where necessary, these loads were included in the design of
the stxucture to ensure that the secondary containment can perform its required functions as
defined in Section 6.2.3.

15.0.3.5 Radiolo cal Cons uences

This section addresses the xadiological release consequences during the incidents of moderate
frequency (anticipated operational transients), infrequent incidents (abnormal operational
transients), and limiting faults (design basis accidents) events. For all events where
consequences are limitinga detailed quantitative evaluation is presented. For nonlimiting
events, a qualitative evaluation is presented or the results are referenced from a more limiting
or enveloping case or event.

0
For limiting faults (design basis accidents), conservative assumptions considered to be
acceptable to the NRC for the purpose of worst case bounding of the event and determixiing the
adequacy of the plant design to meet 10 CFR Paxt 100 guidelines are assumed. This is
referred to as the "design basis analysis."
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TABLE 15.0-1

RESULTS SUMMARYOF TRANSIENT EVENTS APPLICABLETO WNP-2

Paragraph
I.D.

Figure
I.D. Descri tion

Maximum
Neutron Flux

%NBR

Maximum
Dome

Pressure

sl

Maximum
Vessel

Pressure
sl

Maximum
Stcam Line

Pressure
si

Maximum Core
Average Surface
Heat Flux (% of

Initial DCPR
Frequency
Cate o

15.1 DECREASE IN CORE COOLANTTEMPERATURE

15.1.1

15.1.2 15.1-1

15.1.3 15.1-1

15.1.4

15.1.6

15.2

Loss of Fcedwatcr Heater, Manual Flow
Control'ower Uprate

Feedwater Control Failure, Max Demand
Power Upratc

Pressure Regulator Fail-Open

Inadvertent Opening ofSafety or RclicfValve

RHR Shutdown Cooling Malfunction
Dccrcasing Tcmpcrature

INCREASE IN REACTOR PRESSURE

248

131

See text

Sce text

1173

1151

1200

1172

1167

1151

112

0.13

0.115'0.01

(4)

(4)

(4)

15.2.1

15.2.2 15.2-1

15.2.2 15.2-2

15.2.3 15.2-3

15.2.3 15.24

15.2.4 15.2-5

Pressure Regulator Fail-Closed

Gcncrator, Load Rejection, Bypass-On

Generator Load Rejection, Bypass-Off Power
Up rate

Turbine Trip, Bypass-On

Turbine Trip, Bypass-Off Power Upratc

Inadvertent MSIV Closure

15.2.5 15.24 Loss of Condenser Vacuum

15.2.6 15.2-7 Loss ofAuxiliaryPower Transfonncrs

15.2.6 15.2-8 Loss ofAllGrid Connections

15.2.7 IS.2-9 Loss of'all Fecdwater Flow

348 1205 1232

Sec text

341

206

256

106"

196

106"

1203

1200

1173

1169

1173

1142

1231

1234

1199

11&5

1196

1152

See Sections 15.2.2 and 15.2.3 with bypass on

Sec text

1196

1195

1198

1166

1166

1166

1142

114

113

100

lll
100

106

100

(4)

0.15'.14'.022

0.12

<0.01

0.079

<0.01

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

(4)

15.2.8

15.2.9

Feedwater Piping Break

Failure ofRHR Shutdown Cooling

See Section 15.6.6

See text



TABLE 15.0-1

RESULTS SUMMARYOF TRANSIENT EVENTS APPLICABLETO WNP-2 (Continued)

Paragraph Figure
I.D. I.D. Dcscri tion

Maximum
Neutron Flux

%NBR

Maximum
Dome

Pressure
sl

Maximum
Vessel

Prcssure
sl

Maximum Maximum Core
Stcam Linc Average, Surface

Pressure Heat Hux (% of
si Initial

Frequency
DCPR Cate o

15.3

15.3.1

15.3.1

15.3.2

15.3.2

15.3.3

15.3.4

15.4

15.4.1.1

15.4.1.2

15.4.2

IS.4.3

15.4A

15.4.5

DECREASE IN REACTOR COOLANTSYSTEM FLOW RATE

15.3-1 Trip of One Recirculation Pump Motor 106 1020

15.3-2 Trip of Both Recirculation Pump Motors 106 1077

153-3 Speed Dccrcasc ofOnc Main Recirc Motor 106 1020

15.3-4 Speed Decrease ofTwo Main Rccire Motors 106 1061

15.3-5 Seiiure of One Recirculation Pump '06 1099

Recirc Pump Shalt Brcak Scc 15.3.3

REACI'IVITYAND POWER DISTRIBUTIONANOMALIES

RWE - Refueling Sce text

RWE - Startup Sce text

RWE - At Power Sce text

1059

1088

1059

1072

1110

Control Rod Misoperation See Sections 15.4.1 and 15.4.2

15.4-1 Abnormal Startup of Idle Recirculation Loop 124'004 1026

15.4-2 Speed Increase ofOne Main Recirc Motor 136'90 1009

998

986

190

127

1012 100

1076 100

1012 100

1061 100

1098 100

<0.01

<0.01

<0.01

<0.01

<0.01

0.53

O. IS

(d)

(d)

(d)

(d)

()

I
1)

(d)

(d)

(d)

1001 1491006 1033

1020 1059 1011

ppropriatc events in Sections 15.1 and 15.2

15.4.5 15.4-3 Spccd Increase ofBoth Main Recirc Motors
153'5.4.7

Misplaced Bundle Accident Sec text

15.4.9 Rod Drop Accident

15.5 INCREASE IN REACTOR COOLANTINVENTORY

15.5.1 15.5-1 Inadvertent HPCS Pump Start 106"

15.5.3 BWR Transients Sec a

100

0.27

<O.Ols

(d)

6)

Ai

WNP-2 Power Uprate Transient Analysis Task Report: GE-NE-208-084393.

b
For conservatism, MCPR = Safety Limit (Technical Specifications) + hCPR.

c
Event analyzed with different model for power uprate conditions.



TABLE 15.0-1

RESULTS SUMMARYOF TRANSIENT EVENTS APPLICABLETO WNP-2 (Continued)

d
Moderate frequency.

This value is only for the more limiting9 X 9 fuel.

f
Non-limiting event under power uprate conditions (event not reanalyzed).

ODYN results without the adjustment factors delineated in the ODYN Report NEDO-24154, NEDE-24154P

h
No increase from initial value.

'imiting fault.

'nfrequent incident.

lj
CD

8 0U'
CD
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TABLE15.0-2

AND INITIALCONDITIONS FOR TRANSIENTS

'11iermal power level, MWt
Licensed value

Analysis value

Steam flow, lbs/hr analysis value

Core flow, lbs/hr

4. FW flow rate, lb/sec analysis value

5. Feedwater temperature, 'F
6. Vessel dome pressure, psig
7. Vessel core pressure, psig

8. Turbine bypass capacity, %NBR

9. Core coolant inlet enthalpy, Btu/lb
10. Turbine inlet pressure, psig
11. Fuel lattice

12. Core average fuel cladding gap conductance,
Btu/sec-ft -'F

13. Core leakage flow, %

14. Required MCPR operating limit

15. MCPR safety limit

16. Doppler coefficient
(-)C/'ominal

EOC-1

Analysis data ASD events
1. Increase power
2. Decrease power

REDY
(ASD Events)

3486

3702

16.09 x 10

108.5 x 10

4471

426

1020

1031

22.7

528.3

992

8 x8/9x9

0.3608

10.20

8)
8)

0.311

0.295

0.327

3323

3464

14.98 x 10

108.36 x 10

4161

424

1020

1031

25

529.3

975

8x8

0.1667

11.84

1.24

1.06

0.227

0.215

ODYN

3486

3629

15.73 x 10

95.5-115.0 x
10

4362

426

1020

1031

22.7

529.6

997

Simulated
8x8/9x9

Fuel specific

Cycle speciTic

(c)

(c)

(d)

17. Void coefficient (-)C/% Rated

Nominal EOC-1

Analysis data for power increase events

Analysis data for power decrease events

18. Core average rated void fraction,

% (Steady state)

19. Scram reactivity, $k analysis data

20. Control rod drive speed, position versus time
21. Jet pump ratio, M

15.93

12.10

7.48

12.70

7.065

41.24 41.32

Figure 15.0-1 Figure 15.0-1

Figure 15.0-1 Figure 15.0-1

2.36 2.41

(d)

(d)

(d)

43.1

(d)
Figure 15.0-1

2.39
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TABLE 15.0-2

AND INITIALCONDITIONS FOR TRANSIENTS (Continued)

REDY
(ASD Events) REDY ODYN

22. Safety/relief valve capacity,% NBR
safety valve capacity O 1241 psig
Relief valve capacity @ setpoint values in
item 25 of this table

Manufacturer
Quantity installed

23. Relief function delay, sec
24. Relief function response, sec
25. Setpoints for safety/relief valves

Safety function, psig

Relief function, psig

I 1121 psig 98.3
1131 psig 99.1

O 1141 psig 100.0
1151 psig 100.9

O 1161 psig 101.7

0.4
0.15

101.8
102.8
103.7
104.6
105.5
Crosby
18

0.4
0.1

1200, 1210
1221, 1231
1241

1121, 1131

1141, 1151

1161

1177, 1187,
1197, 1207,
1217
1091, 1101,
1111, 1121,
1131

108.6 111.5 108.6

98.3
99.1

100

100.9
101.7
Crosby
18

0.4
0.15

1200, 1210
1221, 1231
1241

1121, 1131

1141, 1151
1161

26. Number of valve groupings simulated
Safety function, number
Relief function, number

27. High flux trip analysis setpoint
(123 x 1.041),% NBR

28. High pressure scram setpoint, psig
29. Vessel level trips, inches with respect to

dryer skirt bottom
Level 8 - (L8), in. 59.5
Level 4- (L4), in.
Level 3 - (L3), in. 7.5
Level 2- (L2), in.

30. APRM thermal trip analysis setpoint
(117 x 1.041)% NBR 100% core flow 121.8

31. Recirculation pump trip delay, sec 0.190
32. Recirculation pump trip inertia time

constant for analysis, sec 6s

33. RPS response time delay (h)

126.20
1017

55.5
31.5
12.5

(-38)

122.030
0.140

68

(h)

128

1086

59.5
30

(f)
(f)

121.8'.190

68

(11)

15.0-13
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TABLE 15.0-2

AND INITIALCONDITIONS FOR TRANSIENTS (Continued)

REDY values reflect the pre-uprate initial conditions. Only limiting events were analyzed for
power uprate conditions with FCV.

See COLR.

Not applicable to reload 7/cycle 8 simulation.

d
ODYN values are calculated within the code.

The thermal multiplier (1.041 = 3629/3486) is used to give a conservative margin that is
proportional to the core power.

f
Parameter not used in the analysis.

The inertia time constant is defined by the expression:

2mJon
g To

where

t = inertia time constant (sec)
J, = pump motor inertia (lb-ft )
n = rated pump speed (rps)
g = gravitational constant (ft/sec )
T, = pump shaft torque (lb-ft)

The "maximum overall response time" as addressed in the LCS is utilized for each scram
encountered in the Chapter 15 events.

15.0-14



%NP-2 FSAR Amendment 53
November 1998

TABLE 15.0-3

SUMMARYOF ACCIDENTS

Paragraph
I.D.

15.3.3

15.3.4

15.4.9

15.6.2

15.6.4

15.6.5

15.6.6

15.7.1.1

15.7.3

15.7.4

15.8

Title

Seizure of one recirculation pump

Recirculation pump shaft break

Rod drop accident

Instrument line break

Steam system pipe break outside containment

Loss-of-coolant accident within RCPB

Feedwater line break

Main condenser gas treatment system failure

Liquid radwaste tank failure

Fuel handling accident

Anticipated transients without scram

Failed Fuel
WNP-2 Calculated

Value

None

None

850 rods

None

None

100%

None

N/A

N/A

250 rods

None

15.0-15
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1.0
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67B Scram Rod Drive

$40.21
$37.05

End of Cycle 1 Scram Curve

Scram Curve Used in Analysis

40

30

20 o

K
E
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o
M

10

4

Time (sec)

67 Scram

O-O Analysis

EOC 1 Scram Curve

Revised Portion of Scram Speed Used in ODYN Analysis

WASHINGTON PUBLIC POWBR

4S SUPPLY SYSTEM
NUCLEAR PLANT 2 FSAR
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Draw. IIo. 900547.61 Rcv. Figurc 15.0-1
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—Minimum Operating CPR Limit

Event Min. Oper. Limit

1.25 RWE

LFWH

1.25

1.20 1.20

1.15

1.10

RNCF v W

p
R W(O B ~eeem

~ ~WIOBP
~ urer~

1.15

1.10

1.05

TAyG <TB TAyG = TB

1.05

TAyG = TA

Fortrt No. 960690

WASHINGTON'PUBLIC'POWER

44 SUPPLY SYSTEM
NUCLEAR PLANT 2 FSAR Draw. No. 900547.62 R0V. Flguro 15,0-2

Minimum Operating CPR LimitVersus
Scram Speed
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15.1 DECREASE IN REACTOR COOLANTTEMPERATURE

15.1.1 LOSS OF FEEDWATER HEATING

15.1.1.1 Identification of Causes and F uenc Classification

15.1.1.1.1 Identification of Causes

A feedwater heater can be lost in at least two ways:

a. Steam extraction line to heater is closed, and
b. Steam is bypassed around heater.

The first case produces a gradual cooling of the feedwater. In the second case, the steam

bypasses the heater and no heating of that feedwater occurs. In either case, the reactor vessel
receives cooler feedwater. The maximum number of feedwater heaters which can be tripped
or bypassed by a single event represents the most severe transient for analysis considerations.
This event has been conservatively estimated to incur a loss of up to 100'F of the feedwater
heating capability of the plant and causes an increase in core inlet subcooling. This increases
core power due to the negative void reactivity coefficient. The event can occur with the
reactor in either the automatic or manual control mode.

15.1.1.1.2 Frequency Classification

This event is considered to be an incident of moderate frequency and is analyzed under worst
case conditions of a 100'F loss at fullpower.

15.1.1.2 S uence of Events and S stems eration

15.1.1.2.1 Sequence of Events

The analytical dynamic behavior for power uprate has been determined using the GE three-
dimensional boiling water reactor (BWR) simulator computer code. This code does not
provide plots of the dynamic behavior of basic parameters as a function of time nor does it
provide information for a sequence of events table. Therefore, no figures or tables for the
uprate condition are available.

15.1.1.2.1.1 Identification of erator Actions. An average power range monitor (APRM)
neutron flux or thermal power alarm willalert the operator that flow must be reduced ifin the
manual mode. The operator must determine from operating procedures the maximum
allowable turbine generator (TG) output with feedwater heaters out of service. Ifreactor
scram occurs, as it does in manual flow control mode, the operator must monitor the reactor
water level and pressure controls and the TG auxiliaries during coastdown.

15.1-1
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15.1.1.2.2 Systems Operation

In establishing the expected sequence of events and simulating the plant performance, it was
assumed that normal functioning occurred in the plant instrumentation and controls, plant
protection, and reactor protection systems.

The APRM is the primary protection system trip in mitigating the consequences of this event.
A description of the APRM is provided in Sections 7.2.1.1.1.2 and 7.6.1.4.3.

Required operation of engineered safety features (ESF) is not expected for either of these
transients.

15.1.1.2.3 The Effect of Single Failures and Operator Errors

These two events generally lead to an increase in reactor power level. The APRM mentioned
in Section 15.1.1.2.2 is the mitigating system and is designed to be single failure proof.
Therefore, single failures are not expected to result in a more severe event than analyzed.

15.1.1.3 Core and S stem Performance

15.1.1.3.1 Mathematical Model

The predicted dynamic behavior for power uprate has been determined using the GE
three-dimensional BWR simulator computer code. This model is described in
Reference 15.1-1.

15.1.1.3.2 Input Parameters and Initial Conditions

These analyses have been performed, unless otherwise noted, with plant conditions tabulated in
Table 15.0-2.

For power uprate the plant is assumed to be operating at 110% of original nuclear boiler rated
(NBR) at 106% of rated core flow.

15. 1.1.3.3 Results

For power uprate, the core average power is calculated to increase by 14.8% over its initial
value of 3629 MWt. The reduction in thermal margin is 0.13 in minimum critical power ratio
(MCPR) and 19.3% in linear heat generation rate (LHGR). This event is more limiting at the
power uprate condition because the higher power results in higher initial feedwater flow, thus
maximizing the core subcooling results in a greater power increase for the transient.

,'i
15.1-2
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15.1.1.3.4 Considerations of Uncertainties

Factors such as reactivity coefficient, scram characteristics, and magnitude of feedwater
temperature change are assumed to be at the worst configuration so that any deviations seen in
the actual plant operation reduce the severity of the event.

15.1.1.4 Barrier Performance

The consequences of this event do not result in any temperature or pressure transient in excess

of the criteria for which the fuel, pressure vessel, or containment are designed. Therefore,
barrier integrity and function is maintained.

15.1.1.5 Radiolo ical Con uen

Since this event does not result in any additional fuel failures or any release ofprimary coolant
to either the secondary containment or to the environment, there are no radiological
consequences associated with this event.

15.1.2 FEEDWATER CONTROLL'ER FAILURE- DEMAND

15.1.2.1 Identification of Causes and F uenc Classification

15.1.2.1.1 Identification of Causes

This event is postulated on the basis of a single failure of a control device, specifically one that
can directly cause an increase in coolant inventory by increasing the feedwater flow. The most
severe applicable event is a feedwater controller failure during maximum flow demand. The
feedwater controller is forced to its upper limitat the begimiing of the event.

15.1.2.1.2 Frequency Classification

This event is considered to be an incident of moderate frequency.

15.1.2.2 S uence of Events and S stems eration

15.1.2.2.1 Sequence of Events

With excess feedwater flow the water level rises to the high-level reference point at which time
the feedwater pumps and the main turbine are tripped and a scram is initiated. Table 15. 1-1

lists the sequence of events for Figure 15.1-1. The figure shows the changes in variables
during this transient.

15.1-3
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15.1.2.2.1.1 Identification of erator Actions.

ao Observe that high feedwater pump trip has terminated the failure event,

b. Switch the feedwater controller from auto to manual control in order to try to
regain a correct output signal, and

C. Identify causes of the failure and report all key plant parameters during the
event.

15.1.2.2.2 Systems Operation

In order to properly simulate the expected sequence of events, the analysis of this event
assumes normal functioning ofplant instrumentation and controls, plant protection and reactor
protection systems. Important system operational actions for this event are high water level
trip of the main turbine, turbine stop valve scram trip initiation, recirculation pump trip
(RPT), and low water level initiation of the reactor core isolation cooling system and the
high-pressure core spray (HPCS) system to maintain long-term water level control following
tripping of feedwater pumps.

15.1.2.2.3 The Effect of Single Failures and Operator Errors

The first sensed event to initiate corrective action to the transient is the vessel high water level
(L8) trip. Multiple level sensors are used to sense and detect when the water level reaches the
L8 setpoint. At this point in the logic, a single failure willnot initiate or prevent a turbine trip
signal. Turbine trip signal transmission, however, is not built to single failure criterion. The
result of a failure at this point would have the effect of delaying, but not impacting, the
pressurization "signature."

Scram trip signals from the turbine are designed such that a single failure willneither initiate
nor impede a reactor scram trip initiation.

15.1.2.3 Core and S stem Performance

15.1.2.3.1 Mathematical Model

The predicted dynamic behavior has been determined using a computer simulated, analytical
model of a generic direct-cycle BWR. This model is described in detail in Reference 15.1-1.

The nonlinear computer simulated analytical model is designed to predict associated transient
behavior of the reactor. Some of the significant features of the model are the following.

15.1-4
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a. An integrated one-dimensional core model is assumed which includes a detailed
description of hydraulic feedback effects, axial power shape changes, and
reactivity feedbacks;

b. The fuel is represented by an average cylindrical fuel and cladding model for
each axial loqation in the core;

c. The steam lines are modeled by eight pressure nodes incorporating mass and
momentum balances which willpredict any wave phenomena present in the
steam line during a pressurization transient;

d. The core average axial water density and pressure distribution is calculated
using a single channel to represent the heated active flow and a single channel to
represent the bypass flow. A model, representing liquid and vapor mass and
energy conservation and mixture momentum conservation, is used to describe
thermal-hydraulic behavior. Changes in the flow split between the bypass and
active channel flow are accounted for during transient events;

e. Principal controller functions such as feedwater flow, recirculation flow, reactor
water level, pressure, and load demand are represented together with their
dominant nonlinear characteristics;

f. The ability to simulate necessary reactor protection system functions is
provided; and

g. The control systems and reactor protection system models are, for the most
part, identical to those employed in the point reactor model described in
Reference 15.1-1.

15.1.2.3.2 Input Parameters and Initial Conditions

These analyses have been performed, unless otherwise noted, with the plant conditions in
Table 15.0-2.

End of cycle (all rods out) scram characteristics are assumed. The safety/relief valve (SRV)
action is conservatively assumed to occur with higher than nominal setpoints. The transient is
simulated by programming an upper limitfailure in the feedwater system such that 139%
feedwater flow occurs at the nominal reactor operating pressure of 1035 psia, which
corresponds to 129% at a design pressure of 1090 psia.

An increase in feedwater flow willcause a corresponding drop in feedwater temperature.
However, the relatively large time constant of the feedwater heaters (order of minutes) plus the
flow transport time (10 sec from heaters to vessel and 3 sec from sparger to core) would

15.1-5
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preclude any effect of temperature reduction on the transient since the transient is essentially
over in about 20 sec. Therefore, feedwater temperature is assumed to remain constant.

15.1.2.3.3 Results

The simulated feedwater controller transient at 106% of uprated NBR steam flow is shown in
Figure 15.1-1. The high water level turbine trip and feedwater pump trip are initiated as
stated in Table 15.1-1. A scram occurs simultaneously from stop valve closure and limits the
neutron fluxpeak and fuel thermal transient so that no fuel damage occurs.

The turbine bypass system and the main steam SRVs open to limitthe peak vessel bottom
pressure, and the nuclear system process barrier pressure limitis not affected. The bypass
valves subsequently close to reestablish pressure control in the vessel during shutdown. Events
caused by low water level trips, including closure of main steam line isolation valves (MSIVs),
and initiation of HPCS, reactor core isolation cooling (RCIC), automatic depressurization
system (ADS), and low-pressure core cooling system functions are not included in the
simulation. Should these events occur, they willfollow after the primary concerns of fuel
thermal margin and overpressure effects have occurred, and are expected to be less severe than
those already experienced by the system.

15.1.2.3.4 Consideration of Uncertainties

Allsystems used for protection in this event were assumed to have the most conservative
response characteristics. Therefore, actual plant behavior is expected to lead to a less severe
transient.

i

15.1.2.4 Barrier Perf rmance

The consequences of this event do not result in any temperature or pressure transient in excess
of the criteria for which the fuel, pressure vessel, or containment are designed. Therefore,
barrier integrity and function is maintained.

15.1.2.5 Radiol cal Cons uences

%'hile the consequence of this event does not result in fuel failure, it does result in the
discharge of normal coolant activity to the suppression pool by means of SRV operation.
Since this activity is contained in the primary containment, there willbe no exposure to
personnel, Since this event does not result in an uncontrolled release to the environment, the
plant operator can choose to hold the activity in containment or discharge it to the environment
when conditions permit. Ifpurging of the containment is chosen, the release would be in
accordance with established requirements,

,i
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15.1.3 PRESSURE REGULATOR FAILURE- OPEN

15.1.3.1 Identification of Causes and F uenc Classification

15.1.3.1.1 Identification of Causes

The total steam flow rate to the main turbine resulting from a pressure regulator malfunction is
limited by a maximum flow limiter imposed at the turbine controls. This limiter is set to limit
maximum steam flow demand to approximately 130% NBR.

Ifeither the controlling pressure regulator or the backup regulator fails to the open position,
the turbine admission valves willbe fully opened and the turbine bypass valves willbe
partially opened until the maximum steam flow is established.

15.1.3.1.2 Frequency Classification

This event is categorized as an incident of moderate frequency.

15.1.3.2 S uence of Events and S stems eration

15.1.3.2.1 Sequence of Events

Table 15.1-2 lists the sequence of events for Figure 15.1-2.

15.1.3.2.1.1 Identification of erator Actions. When regulator trouble is preceded by
spurious or erratic behavior of the controlling device, it may be possible for the operator to
transfer operation to the backup controller in time to prevent the full transient. Ifthe reactor
scrams as a result of the isolation caused by the low pressure at the turbine inlet (( 850 psia)
in the run mode, the following is the sequence of operator actions expected during the course
of the event. Once isolation occurs, pressure willincrease to a point where the relief valves
open. Operator actions for the case where high level (L8) trip occurs before the isolation are
essentially identical,

a. Monitor that all rods are in,

b. Monitor reactor water level and pressure,

c. Observe turbine coastdown and break vacuum before the loss of steam seals.
Check turbine auxiliaries,

d. Observe that the reactor pressure relief valves open at their setpoint,

e. Observe that HPCS and RCIC initiate on low water level,

15.1-7
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g. Monitor reactor water level and continue cooldown.

15.1.3.2.2 Systems Operation

In order to properly simulate the expected sequence of events, the analysis of this event
assumed normal functioning of plant instrumentation and controls, plant protection, and
reactor protection systems except as otherwise noted.

Initiation of HPCS and RCIC system functions willoccur when the vessel water level reaches
the L2 setpoint although this is not included in the analysis. Normal startup and actuation can
take up to 30 sec before effects are realized. Ifthese events occur, they willfollow some time
after the primary concerns of fuel thermal margin and overpressure effects have occurred and
are expected to be less severe than those already experienced by the system.

15.1.3.2.3 The Effect of Single Failures and Operator Errors

This transient leads to a loss ofpressure control such that the increased steam flow demand
causes a depressurization. Instrumentation for pressure sensing of the turbine inlet pressure is
designed to be single failure proof for initiation of MSIV closure.

Reactor scram sensing, originating from limitswitches on the MSIVs, is designed to be single
failure proof. It is, therefore, concluded that the basic phenomenon ofpressure decay is
adequately terminated.

15.1.3.3 Core and S stem Performance

15.1.3.3.1 Mathematical Model

The dynamic model described in Reference 15.1-1 is used to simulate this event.

15.1.3.3.2 Input Parameters and Initial Conditions

This transient is simulated by setting the controlling regulator output to a high value, which
causes the turbine admission valves to open fully and the turbine bypass valves to open
partially. Since the controlling and backup regulator outputs are gated by a high value gate,
the effect of such a failure in the backup regulator would be exactly the same. A regulator
failure with 130% steam flow demand signal was simulated as a worst case since 130% is the
normal maximum flow limit in order to conform with Table 15.1-2.

!
15.1-8



WNP-2 FSAR Amendment 53
November 1998

A 5-sec isolation valve closure is assumed when the turbine pressure decreases below the
turbine inlet low pressure setpoint for main steam line isolation initiation.

Reactor scram is initiated when the isolation valves reach the 10% closed position. This is the
maximum travel from the fuH open position allowed by specification..

This analysis has been performed, unless otherwise noted, with the plant conditions listed in
Table 15.0-2.

15.1.3.3.3 Results

Figure 15.1-2 depicts how the high water level turbine trip and isolation valve closure stops
vessel depressurization and produces a normal shutdown of the reactor. Results are
summ~ in Table 15.0-1.

Depressurization results in formation of voids in the reactor coolant and causes a decrease in
reactor power almost immediately. In this simulation, the depressurization rate is large
enough such that water level sweHs to the sensed level trip setpoint (L8), initiating main
turbine and feedwater turbine trips. Position switches on the turbine stop valves initiate a
reactor scram and RPT and shut down the reactor. After the turbine trip, the failed pressure
regulator signals the bypass to open to fullbypass fiow of 25% NBR steam fiow. After the
pressurization resulting from the turbine stop valve closure, pressure drops and continues to
drop until turbine inlet pressure is below the low turbine pressure isolation setpoint when main
steam line isolation limits the duration and severity of the depressurization. No significant
reductions of fuel thermal margins occur. No significant thermal stresses are imposed on the
reactor coolant pressure boundary (RCPB).

15.1.3.3.4 Consideration of Uncertainties

Ifthe maximum flow limiter were set higher or lower than normal, a faster or slower loss in
nuclear steam pressure would result. The rate of depressurization may be limited by the
bypass capacity, but it is unlikely. For example, the turbine valves willopen to the
valves-wide-open state admitting slightly more than the rated steam flow, and with the limiter
in this analysis set to fail at 130%, it is expected that less than 25% would be bypassed. This
is, therefore, not a limiting factor for the plant. Ifthe rate of depressurization does change, it
willbe terminated by the low turbine inlet pressure trip setpoint.

Depressurization rate has a proportional effect upon the voiding action in the core and the
flashing in the vessel bulk water regions. Ifthe rate is low enough, the water level may not
sweH to the high water level trip setpoint and the isolation willoccur earlier when pressure at
the turbine decreases below 850 psia. The reactor willscmn as a result of the MSIVclosure.
Since power is being depressed as the pressure decreases (due to additional voiding in the
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core), this transient is less severe when a slower depressurization rate is assumed. Therefore,
the assumed L8 trip provides the most restrictive margins on MCPR and peak vessel pressure.

Barrier performance analyses were not required since the consequences of this event do not
result in any temperature or pressure transient in excess of the criteria for which fuel, pressure
vessel, or containment are designed. Peak pressure in the bottom of the vessel is below the
ASME code upset limitfor the RCPB.

15.1.3.4 Radiolo ical Con uences

While the consequence of this event does not result in fuel failure, it does result in the
discharge of normal coolant activity to the suppression pool by means of SRV operation.
Since this activity is contained in the primary containment there willbe no exposure to
operating personnel. Since this event does not result in an uncontrolled release to the
environment the plant operator can choose to hold the activity in containment or discharge it to
the environment when conditions permit. Ifpurging of the containment is chosen, the release
would be in accordance with established requirements.

15.1.4 INADVERTENTSAFEIY/RELIEF VALVEOPENING

The event is defined as the inadvertent opening of an SRV which stays in the "open" position.

15.1.4.1 Identification of Causes and F uenc Classification

15.1.4.1.1 Identification of Causes

Cause of inadvertent opening is attributed to malfunction of the valve or an operator initiated
opening. Opening and closing circuitry at the individual valve level (as opposed to groups of
valves) is subject to a single failure impact. It is therefore simply postulated that a failure
occurs and the event is analyzed accordingly. Detailed discussion of the valve is provided in
Section 5.2.2.

15.1.4.1.2 Frequency Classification

This event is categorized as an incident of moderate frequency.

15.1.4.2 S uence of Events and S stems eration

15.1.4.2.1 Sequence of Events

Table 15.1-3 lists the sequence of events.

15.1-10



WNP-2 FSAR Amendment 53
November 1998

15.1.4.2.1 ~ 1 Identification of erator Actions. The plant operator must "reclose" the valve
as soon as possible and check that reactor and TG output return to normal. Ifthe valve cannot
be closed, plant shutdown should be initiated. The operator must then start suppression pool
heat removal using the residual heat removal (RHR) system.

15.1.4.2.2 Systems Operation

In this transient, the analysis assumes normal functioning ofplant instrumentation and
controls, specifically, the relief valve discharge line temperature sensors and the suppression
pool temperature sensors and reactor pressure vessel level control systems. Additionally,
minimum reactor and plant protection systems, emergency core cooling system flow, and RHR
suppression pool cooling, are required.

15.1.4.2.3 The Effect of Single Failures and Operator Errors

From a core performance standpoint, a single failure or operator error would simply activate
the reactor protection system resulting in a plant shutdown. A single failure or operator error
cannot increase the severity of this event.

The instrumentation which detects and audibly alarms the resulting suppression pool
temperature rise, and the RHR containment heat removal system are designed to meet the
single failure criteria. The operator must manually initiate suppression pool cooling.

15.1.4.3 Core and S stem Performance

15.1.4.3.1 Mathematical Model

The reactor model described in Reference 15.1-1 is used to simulate this event. It was
determined that this event is not limiting from a core performance standpoint.

15.1.4.3.2 Input Parameters and Initial Conditions

These analyses have been performed, unless otherwise noted, with plant conditions tabulated in
Table 15.0-2. A discussion of the SRV is provided in Section 5.2.2.

15.1.4.3.3 Qualitative Results

The opening of an SRV allows steam to be discharged into the suppression pool. The sudden
increase in the rate of steam flow leaving the reactor vessel causes a mild depressurization
transient.

The pressure regulator senses the nuclear system pressure decrease and within a few seconds
closes the turbine control valve far enough to stabilize reactor vessel pressure at a slightly
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lower value and reactor power settles at nearly the initialpower level. Thermal margins
decrease only slightly through the transient, and no fuel damage results from the transient.
The MCPR is essentially unchanged and, therefore, the safety limitmargin is unaffected.

15.1.4.4 Barrier Performance

The transient resulting from a stuck open relief valve is a mild depressurization which is within
the range of normal load following. Therefore, there is no significant effect on RCPB and
containment design pressure limits.

Since quenchers are used as steam discharge devices on the steam relief lines, no unstable
condensation oscillations are expected which could damage the containment vessel. This is
discussed in Appendix 3A.

Therefore, barrier integrity and function is maintained.

15.1.4.5 Radiolo cal Cons uences

While the consequence of this event does not result in fuel failure, it does result in the
discharge of normal coolant activity to the suppression pool by means of SRV operation.
Since this activity is contained in the primary containment there willbe no exposures to
operating personnel. Since this event does not result in an uncontrolled release to the
environment the plant operator can choose to hold the activity in containment or discharge it to
the environment when conditions permit. Ifpurging of the containment is chosen, the release
would be in accordance with established requirements.

15.1.5 SPECTRUM OF STEMS PIPING FAILURES INSIDE AND OUTSIDE OF
CONTAINhiENTINA PRESSURIZED WATER REACTOR

This event is not applicable to BWR plants.

15.1.6 INADVERTENTRESIDUALHEATREMOVALSHU'H3OWN COOLING
OPERATION

This transient is classified as a nonlimiting event for both original and uprated power
conditions. Therefore, no further analysis has been performed.

15.1.6.1 Identification of Causes and F uenc Classification

15.1.6.1.1 Identification of Causes

At design power conditions no conceivable malfunction in the shutdown cooling system could
cause temperature reduction. ,!



WNP-2 FSAR Amendment 53
November 1998

In staxtup or cooldown operation, where the reactor is at or near critical, a very slow increase
in reactor power could result. A shutdown cooling malfunction leading to a moderator
temperature decrease could result from misoperation of the cooling water controls for the RHR
heat exchangers. The resulting temperature decrease would cause a slow insertion ofpositive
reactivity into the core. Ifthe operator did not act to control the power level, a high neutron
flux reactor scram would terminate the transient without violating fuel thermal limits and
without any measurable increase in nuclear system pressure.

15.1.6.1.2 Frequency Classification

This event is categorized as an incident of moderate frequency.

15.1.6.2 S uence of Events and S stems eration

15.1.6.2.1 Sequence of Events

A shutdown cooling malfunction leading to a moderator temperatuxe decrease could result
from misoperation of the cooling water controls for RHR heat exchangers. The resulting
temperature decrease causes a slow insertion of positive xeactivity into the core. Scram will
occur before any thermal limits are reached ifthe operator does not take action. The sequence
of events for this event is shown in Table 15.1-4.

15.1.6.2.2 System Operation

A shutdown cooling malfunction causing a moderator temperature decrease must be considered
in all operating states. However, this event is not considered while at power operation since
pressure is too high to permit operation of RHR shutdown cooling.

No unique safety actions are required to avoid unacceptable safety results for transients as a
result of a reactor coolant temperatuxe decrease induced by misoperation of the shutdown
cooling heat exchangers. In startup or cooldown operation, where the reactor is at or near
critical, the slow power incxease resulting from the cooler moderator temperature would be
controlled by the operator in the same manner normally used to control power in the source or
intermediate power ranges.

15.1.6.2.3 Effect of Single Failures and Operator Action

No single failures can cause this event to be more severe.

Ifthe operator takes action, the slow power rise willbe controlled in the normal manner. If
no operator action is taken, a scram willterminate the power increase before thermal limits are
reached.
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15.1.6.3 Core and S tern Perf rmance

The increased subcooling caused by misoperation of the RHR shutdown cooling mode could
result in a slow power increase due to the reactivity insertion. This power rise would be
terminated by a flux scram before fuel thermal limits are approached. Therefore, only
qualitative description is provided here.

15.1.6.4 Barrier Performance

The consequences of this event do not result in any temperature or pressure transient in excess
of the criteria for which the fuel, pressure vessel, or containment are designed. Therefore,
barrier integrity and function is maintained.

15.1.6.5 Radiolo 'cal Cons uences

Since this event does not result in any fuel failures, no analysis of radiological consequences is
required for this event.

15.1.7 REFEEU2ICES

For Power Uprate; GE Nuclear Energy, "WNP-2 Power Uprate Transient
Analysis Task Report," GE-NE-208-08-0393, September 1993 (Proprietary).

15.1-14
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TABLE15.1-1

SEQUENCE OF EVENTS FOR FlGURE 15.1-1

Feedwater Controller Failure
Uprated Power

Time (sec) Event

Initiate simulated failure of 139% upper limiton feedwater flow.

12.57 L8 vessel level setpoint trips main turbine and feedwater pumps.
'Dnbine bypass operation initiated.

12.57 Recirculation pump trip actuated L8 turbine trip.

12.58 Reactor scram trip actuated from main turbine stop valve position
switches.

12.67

12.67

Turbine bypass valves start to open.

Main turbine stop valves closed.

12.76 Recirculation pump motor circuit breakers open causing decrease in core
flow to natural circulation.

14.66-14.92 Group 3-5'elief valves actuated due to high pressure.

'roup 1 and 2 out of service for this analysis.

15.1-15
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TABLE15.1-2

SEQUENCE OF EVENTS FOR FIGURE 15.1-2

Pressure Regulator Failure - Open Uprated Power

Time (sec) Event

0.2

3.31

Simulate maximum limiton steam fiow, (130%) to main turbine.

Main turbine bypass valves open.

Vessel water level (L8) trip initiates turbine and feedwater trips.

3.32 Main turbine stop valves teach 90% open position initiating a reactor
scram.

3.50

6.15

6.95

7.40

10'oth
circulation pumps trip.

Feedwater recirculation valves trip.

Group 3 relief valves actuated.

Group 4 relief valves actuated.

Pressure relief valves closed.

57.98* Main steam line isolation valves closed on turbine inlet pressure
(approximately 850 psia).

77 High-pressure core spray and RCIC system initiation on low level (L2).

'stimated.

15.1-16'
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TABLE15. 1-3

SEQUENCE OF EVENTS FOR INADVERTENT
SAFETY/RELIEF VALVEOPENING

Uprated Power

Time

35

Event

Initiate opening of one SRV which remains open throughout the event.

Reactor dome pressure decreases.

Pressure regulator closes turbine control valve to stabilize reactor vessel

pressure.

Reactor power settles near the initialpower level.

'pproximately.

15.1-17
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TABLE 15.1-4

SEQUENCE OF EVENTS FOR INADVERTENT
RESIDUALHEATREMOVALSHVI'DOWNCOOLING OPERATION

Original Rated Power

0

Time'

0-10 minutes

+10 minutes

Event

Residual heat removal shutdown cooling inadvertently activated.

Slow rise in reactor power.

Operator may take action to limitpower rise. Flux scram willoccur if
no action is taken.

'pproximately.

15.1-18
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15.2 INCREASE IN REACTOR PRESSURE

15.2.1 PRESSURE REGULATOR FAILURE- CLOSED

This transient is classified as a nonlimiting event for both original and uprated power
conditions; therefore, no further analysis has been performed.

15.2.1.1 Identification of Causes and F uenc Classification

15.2.1.1.1 Identification of Causes

Two identical pressure regulators are provided to maintain primary system pressure control.
They independently sense pressure upstream of the main turbine stop valves and compare it to
two separate setpoints to create proportional error signals that produce each regulator output.
The regulator with the highest output controls the main turbine control valves (TCVs). The
lowest pressure setpoint gives the largest pressure error and, thereby, largest regulator output.
The backup xegulator is set 5 psi higher which provides for a slightly smaller error and
effective output of the controller.

It is assumed for purposes of this transient analysis that a single failure occurs which
erroneously causes the controlling regulator to close the main TCVs and thereby increases
reactor pressure. Ifthis occurs, a backup regulator is available.

15.2.1.1.2 Frequency Classification

This event is categorized as an incident of moderate frequency.

15.2.1.2 S uence of Events and S stems eration

15.2.1.2.1 Sequence of Events

A failure of the primary or controlling pressure regulator in the closed mode willcause the
valves to close momentarily. The pressure willincrease because the reactor is still generating
the initial steam flow. The backup regulator willreopen the valves and reestablish steady-state
operation above the initialpressure equal to the setpoint difference of 5 psi.

15.2.1.2.1.1 Identification of erator Actions. The operator willverify that the backup
regulator assumes proper control. However, this action is not required.

15.2.1.2.2 Systems Operation

Normal plant instrumentation and control is assumed to function. This event requires no
protection system operation.

15.2-1
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15.2.1.2.3 The Effect of Single Failures and Operator Errors

The first assumed failure produces a slight pressure increase in the reactor until the backup
regulator gains control. No other action is significant in restoring normal operation ifthe
backup regulator fails at this time. For a backup regulator failure, the control valves would
start to close, raising the reactor pressure to the point where a flux or pressure scram trip
would be initiated to shutdown the reactor. This event is less severe than the turbine trip for
the following reasons:

aO For the pressure regulator failure-closure event the reactor scrams on high
neutron flux or pressure but the recirculation pumps do not trip. As a result,
core flow remains at 100% or greater throughout the critical portion of the
transient with respect to the critical power ratio (CPR). This provides improved
heat transfer capability in relation to the turbine trip transient; and

b. Since the control valves close in response to a pressure error signal, their
closure rate is not as fast as the turbine stop or control valve response to a trip
signal. This produces a slower pressurization rate for the regulator failure
relative to the turbine trip event. This in turn results in a lower peak neutron .

flux and therefore a lower peak surface heat flux than the turbine trip event.

15.2.1.3 Core and S stem Performance

The disturbance is mild and similar to a pressure setpoint change. No significant reductions in
fuel thermal margins occur. This transient is much less severe than the generator and turbine
trip transients.

15.2.1.3.1 Mathematical Model

Qualitative evaluation provided only.

15.2.1.3.2 Input Parameters and Initial Conditions

Qualitative evaluation provided only.

15.2.1.3.3 Results

Response of the reactor during this regulator failure is such that pressure at the turbine inlet
increases quickly, less than 2 sec, due to the sharp closing action of the TCVs which reopen
when the backup regulator gains control. This pressure disturbance in the vessel is not
expected to exceed flux or pressure scram trip setpoints.

15.2-2
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15.2.1.3.4 Consideration of Uncertainties

Allsystems used for protection in this event were assumed to have the poorest allowable
response. Expected plant behavior is, therefore, expected to reduce the actual severity of the
transient.

15.2.1.4 Barrier Performance

The consequences of this event do not result in any temperature or pressure transient (see
Table 15.0-1) in excess of the criteria for which the fuel, pressure vessel, or containment are
designed. Therefore, barrier integrity and function is maintained.

'5.2.1.5Radiolo 'cal Cons uences

Since this event does not result in any fuel failures or any release ofprimary coolant to either
the secondary containment or to the environment, there are no radiological consequences
associated with this event.

15.2.2 GENERATOR LOADREJECTION

15.2.2.1 Identification of Causes and F uenc Classification

15.2.2.1.1 Identification of Causes

Fast closure of the TCVs is initiated whenever electrical grid disturbances occur which result
in significant loss of electrical load on the generator. The TCVs are required to close as

rapidly as possible to prevent excessive overspeed of the turbine-generator rotor. Closure of
the main TCVs willcause a sudden reduction in steam flow which results in an increase in
system pressure, which may cause a reactor shutdown due to high flux or high steam flow
condition.

15.2.2.1.2 Frequency Classification

15.2.2.1.2.1 Generator Load Re'ection. This event is categorized as an incident of moderate
frequency.

15.2.2.1.2.2 Generator Load Re'ection with B ass Failure. This event is categorized as a
moderate frequency event.

15.2-3



WNP-2 FSAR Amendment 53
November 1998

15.2.2.2 S uence of Event and S stem eration

15.2.2.2.1 Sequence of Events

15.2.2.2.1.1 Generator Load Re ection - Turbine Control Valve Fast Closure. This transient
is classified as a nonlimiting event for both original and uprated power conditions. Therefore,
no further analysis has been performed.

A loss of generator electrical load from high power conditions produces the sequence of events
listed in Table 15.2-1.

15.2.2.2.1.2 Generator Load Re'ection with Failure of B ass. A loss of generator electrical
load at high power with bypass failure produces the sequence of events listed in Table 15.2-2.

15.2.2.2.1.3 Identification of rator Actions.

a. Verifyproper bypass valve performance,

b. Observe that the feedwater/level controls have maintained the reactor water
level at a satisfactory value,

c. Observe that the pressure regulator is controlling reactor pressure at the desired
value,

d. Record peak power and pressure, and

e. Verify relief valve operation.

15.2.2.2.2 System Operation

15.2.2.2.2.1 Generator Load Re'ection with B ass. To properly simulate the expected
sequence of events, the analysis of this event assumes normal functioning ofplant
instrumentation and controls, plant protection, and reactor protection systems (RPS) unless
stated otherwise.

Turbine control valve fast closure initiates a scram trip signal for power levels greater than
30% nuclear boiler rated (NBR). In addition, recirculation pump trip (RPT) is initiated. Both
of these trip signals satisfy single failure criterion and credit is taken for these protection
features.

The pressure relief system which operates the relief valves independently when system
pressure exceeds relief valve instrumentation setpoints is assumed to function normally during
the time period analyzed.

15.2-4
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15.2.2.2.2.2 Generator Load Re'ection with Failure of B ass. Same as Section 15.2.2.2.2.1
except that failure of the main turbine bypass valves is assumed for the entire transient.

15.2.2.2.3 The Effect of Single Failures and Operator Errors

Mitigation of pressure increase, the basic nature of this transient, is accomplished by the RPS
functions. Turbine control valve trip scram and RPT are designed to satisfy the single failure
criterion. An evaluation of the most limiting single failure (i.e., failure of the bypass system)
was considered in this event.

15.2.2.3 Core and S stem Performance

15.2.2.3.1 Mathematical Model

The computer model described in the Code Operating Limits Report (COLR) is used to
simulate this event.

15.2.2.3.2 Input Parameters and Initial Conditions

These analyses have been performed, unless otherwise noted, with the plant conditions
tabulated in Table 15.0-2.

The turbine digital electrohydraulic control system power/load imbalance device detects load
rejection before a measurable speed change takes place.

The closure characteristics of the TCVs are assumed such that the valves operate in the full
arc (FA) mode and have a full stroke closure time, from fully open to fullyclosed, of
0.15 sec. Sensitivity study has shown that the most severe initial condition for this transient is
the assumption ofFA operation at 105% NBR steam flow, since the pressurization rate is
higher at high initialpower level. The TCV closure time for power uprate is conservatively
assumed to operate in FA mode with a fuH stroke closure time of 0.15 sec. The actual closure
time during the event at power uprate conditions is 0.10 sec for the limiting transient without
bypass as shown in Table 15.2-2. The nonlimiting case with bypass available was not
reanalyzed; however, a closure time of 0.07 sec was calculated for that event.

Auxiliarypower would normally be independent of any turbine generator overspeed effects
and continuously supplied at rated frequency as automatic fast transfer to auxiliary power
supplies normally occurs. The recirculation pumps are assumed to remain tied to the main
generator and thus increase in speed with the turbine-generator overspeed until tripped by the
RPT system.

15.2-5
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The reactor is operating in the manual flow-control mode when load rejection occurs. Results
do not significantly differ ifthe plant had been operating in the automatic flow-control mode.

The bypass valve opening characteristics are simulated using the specified delay together with
the specified opening characteristic xequhed for bypass system operation.

Events caused by low water level trips, including closure of main steam line isolation valves
(MSIVs), and initiation of high-pressure core spray (HPCS) and reactor core isolation cooling
(RCIC) are not included in the simulation. Should these events occur, they wiH follow after
the primary concerns of fuel thermal margin and overpressure effects have occurred, and are
expected to be less severe than those already experienced by the system.

15.2.2.3.3 Results

15.2.2.3.3.1 Generator Load Re'ection with B ass. Figure 15.2-1 shows the results of the
generator trip from original rated power. Peak neutron flux rises 156.8% above NBR
conditions.

The average surface heat fluxpeaks at 102.9% of the initialvalue and minimum critical power
ratio (MCPR) does not significantly decrease below its initial value.

15.2.2.3.3.2 Generator Load Re'ection with Failure of B ass. This event is a limiting
transient, therefore, analysis was performed for the uprated power condition. Figure 15.2-2
shows that, for the case of bypass failure, peak neutron flux reaches about 348% of uprated
power, average surface heat flux reaches 114% of its initialvalue. Results are presented in
Table 15.0-1.

15.2.2.3.4 Consideration of Uncertainties

The full stroke closure time of the TCV of 0.15 sec is conservative. Typically, the actual
closure time is closer to 0.2 sec. Clearly the less time it takes to close, the more severe the
pressurization effect.

Allsystems used for protection in this event were assumed to have the poorest allowable
response. Expected plant behavior is, therefore, expected to reduce the actual severity of the
transient.

15.2.2.4 Barrier Performance

15.2.2.4.1 Generator Load Rejection

Peak pressure remains within normal operating range and no threat to the barrier exists.

15.2-6
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15.2.2.4.2 Generator Load Rejection with Failure of Bypass

Peak pressure at the valves reaches 1196 psig. The peak nuclear system pressure reaches
1232 psig at the bottom of the vessel, well below the nuclear barrier transient pressure limitof
1375 psig.

15.2.2.5 Radiolo ical Cons uences

While the consequences of this event does not result in fuel failures, it does result in the
discharge of normal coolant activity to the suppression pool by means of safety/relief valve
(SRV) operation. Since this activity is contained in the primary containment, there willbe no
exposure to the public. Since this event does not result in an uncontrolled release to the
environment, the plant operator can choose to hold the activity in containment or filter the
discharge prior to release to the environment when conditions permit in accordance with
established requirements.

15.2.3 TURBINE TRIP

15.2.3.1 Identification of Causes and Fr uenc Classification

15.2.3.1.1 Identification of Causes

A variety of turbine or nuclear system malfunctions willinitiate a turbine trip. Some examples
are moisture separator high levels, operator lockout, loss of control fluidpressure, low
condenser vacuum, and reactor high water level.

15.2.3.1.2 Frequency Classification

15.2.3.1.2.1 i ''3. ll '
g

' 'd f d fm y.
In defining the frequency of this event, turbine trips which occur as a by-product of other
transients such as loss of condenser vacuum or reactor high level trip events are not included.
However, spurious low vacuum or high level trip signals which cause an unnecessary turbine
trip are included in defining the frequency.

15.2.3.1.2.2 Turbine Tri with Failure of B ass. This transient disturbance is categorized as
a moderate frequency incident.

15.2.3.2 S uence of Events and S stems eration

15.2.3.2.1 Sequence of Events

15.2.3.2.1.1 ~gi ' IM 1 I 1 dM d' ' f 3 3 'g'
and uprated power conditions. Therefore, no further analysis has been performed.
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Turbine trip at high power produces the sequence of events listed in Table 15.2-3.

15.2.3.2.1.2 'urbine Tri with Failure of B as . Turbine trip at high power with bypass
failure produces the sequence of events listed in Table 15.2-4. Since this transient is a limiting
event, analysis was performed for the power uprate condition.

,

15.2.3.2.1.3 Identification of erator Actions.

a. Verify auto transfer of buses supplied by generator to incoming power. If
automatic transfer does not occur, manual transfer must be made;

b. Monitor and maintain reactor water level at required level;

c. Check turbine for proper operation of all auxiliaries during coastdown;

d. Depending on conditions, initiate normal operating procedures for cooldown, or
maintain pxessure for restart purposes;

e. Put the mode switch in the staxtup position before the reactor pressure reaches
(850 psia;

f. Secure RCIC and HPCS operation ifauto initiation occurred due to low water
level;

g. Monitor control xod drive positions and insert both the intermediate range
monitors gRMs) and source range monitors (SRMs); and

h. Complete cooldown.

15.2.3.2.2 Systems Operation

t5 .2. 3 .2. 2. 1 ~bi '
AU | I 1 y

' a
specifically designated to the contrary.

Turbine stop valve closure initiates a reactor scram trip by means of valve position signals to
the protection system.

Turbine stop valve closure initiates RPT thereby terminating the jet pump drive flow.

The pressure relief system, which operates the relief valves independently when system
pressure exceeds relief valve instrumentation setpoints, is assumed to function normally during
the time period analyzed.
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15.2.3.2.2.2 Turbine Tri with Failure of B ass. Same as Section 15.2.3.2.2.1 except that
failure of the main turbine bypass system is assumed for the entire transient time period
analyzed.

15.2.3.2.2.3 Turbine Tri at Low Power with Failure of B a s. Same as
Section 15.2.3.2.2.1 except that failure of the main turbine bypass system is assumed.

It should be noted that below 30% NBR power level, a main stop valve scram trip inhibit
signal derived from the first stage pressure of the turbine is activated. This is done to
eliminate the stop valve scram trip signal from scramming the reactor provided the bypass
system functions properly. In other words, the bypass would be sufficient at this low power to
accommodate a turbine trip without the necessity of shutting down the reactor. Allother
protection system functions remain functional as before and credit is taken for those protection
system trips.

15.2.3.2.3 The Effect of Single Failures and Operator Errors

15.2.3.2.3.1 Turbine Tri s at Power Levels Greater Than 30% Nuclear Boiler Rated.
Mitigation ofpressure increase, the basic nature of this transient, is accomplished by the RPS
functions. Main stop valve closure scram trip and RPT are designed to satisfy single failure
criterion.

15.2.3.2.3.2 Turbine Tri s at Power Levels Less Than 30% Nuclear Boiler Rated. Same as
Section 15.2.3.2.3.1 except RPT and stop valve closure scram trip is normaHy inoperative.
Since protection is still provided by high flux, high pressure, etc., these willcontinue to
function and scram the reactor should a single failure occur.

15.2.3.3 Core and S tern Performance

15.2.3.3.1 Mathematical Model

The computer model described in Section 15.1.1.3.1 was used to simulate the turbine trip with
bypass event, and the model in Section 15.1.2.3.1 was used for the turbine trip with failure of
bypass event.

15.2.3.3.2 Input Parameters and Initial Conditions

These analyses have been performed, unless otherwise noted, with plant conditions tabulated in
Table 15.0-2.

Turbine stop valves full stroke closure time is 0.1 sec.
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A reactor scram is initiated by position switches on the stop valves when the valves are 90%
open or less. This stop valve scram trip signal is automatically bypassed when the reactor is
below 30% NBR power level.

Reduction in core recirculation flow is initiated by position switches on the main stop valves,
which actuate trip circuitry which trips the recirculation pumps.

15.2.3.3.3 Results

15.2.3.3.3.1 Y~A;,
'

A p M U bn y t* '
eely i

simulated at 105% of original NBR steam flow conditions in Figure 15.2-3.

Neutron flux increases rapidly because of the void reduction caused by the pressure increase.
However, the flux increase is limited to 147.5% of rated by the stop valve scram and the RPT
system. Peak fuel surface heat flux does not exceed 101.7% of its initialvalue.

15.2.3.3.3.2 Turbine Tri with Failure of B ass. A turbine trip with failure of the bypass
system is simulated at 110% of original NBR steam flow conditions in Figure 15.2-4.

Peak neutron flux reaches 341% of its rated value, and peak surface heat flux reaches 113% of
its initial value.

5.2.3.3.3.3 Turbine Tri with B ass Valve Failure Low Power. This transient is less
severe than a similar one at high power. Below 30% of rated power, the turbine stop valve
closure and TCV closure scrams are automatically bypassed. At these lower power levels,
turbine first stage pressure is used to initiate the scram logic bypass. The scram which
terminates the transient is initiated by high vessel pressure. The bypass valves are assumed to
fail; therefore, system pressure willincrease until the pressure relief setpoints are reached. At
this time, because of the relatively low power of this transient event, relatively few relief
valves willopen to limitreactor pressure. Peak pressures are not expected to greatly exceed
the pressure relief valve setpoints and willbe significantly below the reactor coolant pressure
boundary (RCPB) transient limitof 1375 psig. Peak surface heat flux and peak fuel center
temperature remain at relatively low values and MCPR remains well above the GETAB safety
limit.

15.2.3.3.4 Considerations of Uncertainties

Uncertainties in these analyses involve protection system settings, system capacities, and
system response characteristics. In all cases, the most conservative values are used in the
analyses. For example:

a. Slowest allowable control rod scram motion is assumed,
b. Scram worth shape for all-rod-out conditions is assumed,
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c. Minimum specified valve capacities are utilized for overpressure protection, and
d. Setpoints of the SRVs include errors and uncertainties (high) for all valves.

15.2.3.4 Barrier Performance

15.2.3.4.1 Turbine Trip

Peak pressure in the bottom of the vessel reaches 1163 psig, which is below the American
Society of Mechanical Engineers (ASME) Code limitof 1375 psig for the RCPB. Vessel
dome pressure does not exceed 1136 psig. The severity of turbine trips from lower initial
power levels decreases to the point where a scram can be avoided ifauxiliary power is
available from an external source and the power level is within the bypass capability.

15.2.3.4.2 Turbine Trip with Failure of Bypass

The SRVs open and close sequentially as the stored energy is dissipated and the pressure falls
below the setpoints of the valves. Peak nuclear system pressure reaches 1231 psig at the vessel
bottom, therefore, the overpressure transient is clearly below the RCPB transient pressure limit
of 1375 psig. Peak dome pressure does not exceed 1203 psig.

15.2.3.4.2.1 Turbine Tri with Failure of B ass at Low Power. Qualitative discussion is
provided in Section 15.2.3.3.3.3.

15.2.3.5 Radiolo cal Cons uences

While the consequence of this event does not result in fuel failure, it does result in the
discharge of normal coolant activity to the suppression pool by means of SRV operation.
Since this activity is contained in the primary containment, there willbe no exposure to
operating personnel. Since this event does not result in an uncontrolled release to the
environment, the plant operator can choose to hold the activity in containment or discharge it
to the environment when conditions permit. Ifpurging of the containment is chosen, the
release would be in accordance with established requirements.

15.2.4 hVQN STEAM LINEISOLATIONVALVECLOSURES

This transient is classified as a nonlimiting event for both original and uprated power
conditions. Therefore, no further analysis has been performed;
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15.2.4.1 Identification of Causes and F uenc Classification

15.2.4.1.1 Identification of Causes

Various steam line and nuclear system malfunctions, or operator actions, can initiate MSIV
closure. Examples are low-steam line pressure, high-steam line flow, low-water level, or
manual action.

15.2.4.1.2 Frequency Classification

15.2.4.1.2.1 Closure of AllMain Steam Line Isolation Valves. This event is categorized as
an incident of moderate frequency. To define the frequency of this event as an initiating event
and not the byproduct of another transient, only the following contribute to the frequency:
Manual action (purposely or inadvertent); spurious signals such as low pressure, low reactor
water level, and low condenser vacuum; and equipment malfunctions such as faulty valves or
operating mechanisms. A closure of one MSIVmay cause an immediate closure of all the
other MSIVs depending on reactor conditions. Ifthis occurs, it is also included in this
category. During the MSIV closure, position switches on the valves provide a reactor scram
when the valves in three or more main steam lines are less than 90% open (except for
interlocks which permit proper plant startup). Protection system logic permits the test closure
of one valve without initiating scram from the position switches.

15.2.4.1.2.2 Closure of One Main Steam Line Isolation Valve. This event is categorized as
an incident of moderate frequency. One MSIV at a time may be manually closed for testing
purposes. Operator error or equipment malfunction may cause a single MSIV to be closed
inadvertently. Ifreactor power is greater than about 75% when this occurs, a high flux or
high steam line flow condition may result in a scram. Ifall MSIVs close as a result of the
single event, the event is considered as a closure of all MSIVs.

15.2.4.2 S uence of Events and S stems eration

15.2.4.2.1 Sequence of Events

Table 15.2-5 lists the sequence of events for Figure 15.2-5.

15.2.4.2.1.1 Identification of erator Actions. The following is the sequence of operator
actions expected during the course of the event assuming no restart of the reactor.

a. Observe that all rods have inserted,

b. Observe that the relief valves have opened for reactor pressure control,

~
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c. Check that HPCS and RCIC auto start on the impending low reactor water level
condition,

d. Switch the feedwater controller to the manual position,

e. Secure HPCS and RCIC when reactor vessel level has been restored to a

satisfactory level,

Put residual heat removal (RHR) shutdown cooling in service when the reactor
pressure has decayed sufficiently for RHR shutdown cooling operation,

g. Before resetting the MSIV isolation, determine the cause of valve closure,

h. Observe turbine coastdown and break vacuum before the loss of sealing steam.
Check turbine-generator auxiliaries for proper operation,

Not reset and open MSIVs unless conditions warrant and be sure the pressure
regulator setpoint is above vessel pressure, and

Complete cooldown.

15.2.4.2.2 Systems Operation

15.2.4.2.2.1 Closure of AllMain Steam Line Isolation Valves. The MSIVclosures initiate a
reactor scram trip by means of position signals to the protection system. Credit is taken for
successful operation of the protection system.

The pressure relief system which initiates opening of the relief valves when system pressure
exceeds relief valve instrumentation setpoints is assumed to function normally during the time
period analyzed.

Allplant control systems maintain normal operation unless specifically designated to the
contrary.

15.2.4.2.2.2 Closure of ne Main Steam Line Isolation Valve. A closure of a single MSIV
willnot initiate a reactor scram by means of the position signal to the protection system. This
is because the valve position scram trip logic is designed to accommodate single valve
operation and testability during normal reactor operation at limited power levels. Credit is
taken for the operation of the pressure and flux signals to initiate a reactor scram.

Allplant control systems maintain normal operation unless specifically designated to the
contrary.

15.2-13



WNP-2 FSAR Amendment 53
November 1998

15.2.4.2.3 The Effect of Single Failures and Operator Errors

Mitigation ofpressure increase is accomplished by initiation of the reactor scram by means of
MSIVposition switches and the protection system. Relief valves also operate to limitsystem
pressure. Allof these aspects are designed to single failure criterion and additional single
failures would not alter the results of this analysis.

Failure of a single relief valve to open is not expected to have any significant effect. Such a
failure is expected to result in less than a 5 psi increase in the maximum vessel pressure rise.
The peak pressure willstill remain considerably below 1375 psig.

15.2.4.3 Core and S tern Performance

15.2.4.3.1 Mathematical Model

The computer model described in the COLR is used to simulate these transient events.

15.2.4.3.2 Input Parameters and Initial Conditions

These analyses have been performed, unless otherwise noted, with plant conditions tabulated in
Table 15.0-2.

The MSIVs close in 3 to 5 sec. The worst case, the 3-sec closure time, is assumed in this
analysis.

)

l

!
Position switches on the valves initiate a reactor scram when the valves are less than 90% open
as described in Section 7.2. Closure of these valves inhibits steam flow to the feedwater
turbines terminating feedwater flow.

Valve closure indirectly causes a trip of the main turbine and generator.

Because of the loss of feedwater flow, water level within the vessel decreases sufficiently to
initiate trip of the recirculation pump and initiates the HPCS and RCIC systems.

15.2.4.3.3 Results
hr

15.2.4.3.3.1 Closure of AllMain Steam Line Isolation Valves. Figure 15.2-5 shows the
changes in important nuclear system variables for the simultaneous isolation of all main steam
lines while the reactor is operating at 105% of original NBR steam flow. Peak neutron flux
reaches 186.2% of rated after approximately 2.3 sec. At this time, the nonlinear valve closure
becomes a strong effect and the conservative scram characteristic assumption has not yet
allowed credit for the full shutdown of the reactor.

Jt

l
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Water level decreases sufficiently to cause a recirculation system trip and initiation of the
HPCS and RCIC system at approximately 16.9 sec. There is a delay up to 30 sec before the
water supply enters the vessel. There is no change in the thermal margins.

15.2.4.3.3.2 Closure of One Main Steam Line Isolation Valve. Only one isolation valve is
permitted to be closed at a time for testing purposes to prevent scram. Normal test procedure
requires an initialpower reduction to approximately 65% to 70% of design conditions to avoid
high-flux scram, high-pressure scram, or full isolation from a high-steam flow condition in the
open steam lines. With a 3-sec closure of one MSIV during 105% of original rated power
conditions, the steam flow disturbance raises vessel pressure and reactor power enough to
initiate a high neutron flux scram. This transient is considerably milder than closure of all
MSIVs at fullpower. No quantitative analysis is furnished for this event. No significant
change in thermal margins is experienced and no fuel damage occurs. Peak pressure remains
below SRV setpoints.

Inadvertent closure of one or all of the isolation valves while the reactor is shut down will
produce no significant transient. Closures during plant heatup willbe less severe than the
maximum power cases (maximum stored and decay heat).

15.2.4.3.4 Considerations of Uncertainties

Uncertainties in these analyses involve protection system settings, system capacities, and
system response characteristics, In all cases, the most conservative values are used in the
analyses. For example:

a. Slowest allowable control rod scram motion is assumed,

b. Scram worth shape for all-rod-out conditions is assumed,

C. Minimum specified valve capacities are used for overpressure protection, and

d. Setpoints of the SRVs are assumed to be 15 psi higher than the valve's nominal
setpoint.

15.2.4.4 Barrier Performance

15.2.4.4.1 Closure of AllMain Steam Line Isolation Valves

The nuclear system relief valves begin to open at approximately 2.5 sec after the start of
isolation. The valves close sequentially as the stored heat is dissipated but continue to
discharge the decay heat intermittently. Peak pressure at the vessel bottom reaches 1191 psig,
clearly below the pressure limits of the RCPB. Peak pressure in the main steam line is
1146 psig.
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15.2.4.4.2 Closure of One Main Steam Line Isolation Valve

No significant effect is imposed on the RCPB, since ifclosure of the valve occurs at an
unacceptably high operating power level a flux or pressure scram willresult. The main
turbine bypass system willcontinue to regulate system pressure by means of the other three
steam lines.

15.2.4.5 Radiolo cal Cons uences

While the consequence of this event does not result in fuel failure, it does result in the
discharge of normal coolant activity to the suppression pool via SRV operation. Since this
activity is contained in the primary containment, there willbe no exposure to the public.
Since this event does not result in an uncontrolled release to the environment, the plant
operator can choose to hold the activity in containment or discharge it to the environment
when conditions permit. Ifpurging of the containment is chosen, the release would be in
accordance with established requirements.

15.2.5 LOSS-OF-CONDENSER VACUUM

This transient is classified as a nonlimiting event for both original and uprated power
conditions. Therefore, no further analysis has been performed.

15.2.5.1 Identification of Causes and F uenc Classification

15.2.5.1.1 Identification of Causes

Various malfunctions which can cause a loss-of-condenser vacuum due to single equipment
failure are designated in Table 15.2-6.

15,2.5.1.2 Frequency Classification

This event is categorized as an incident of moderate frequency.

15.2.5.2 S uence fEvents and S stems ration

15.2.5.2.1 Sequence of Events

Table 15.2-7 lists the sequence of events for Figure 15.2-6.
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15.2.5.2.1.1 Identification of erator Actions.

a. Verify auto transfer of buses supplied by generator incoming power. If
automatic transfer has not occurred, manual transfer must be made,

b. Monitor and maintain reactor water level at required level,

c. Check turbine for proper operation of all auxiliaries during coastdown,

d. Put the mode switch in the "STARTUP" position before reactor pressure
reaches 850 psia,

e. Secure HPCS and RCIC operation ifauto initiation occurred due to low water
level,

f. Monitor control rod drive positions and insert both the IRMs and SRMs, and

g. Cooldown the reactor ifa restart is not intended.

15.2.5.2.2 Systems Operation

In establishing the expected sequence of events and simulating the plant performance, it is
assumed that normal functioning occurred in the plant instrumentation and controls, plant
protection, and reactor protection systems.

Tripping functions incurred by sensing main turbine condenser vacuum are designated in
Table 15.2-8.

15.2.5.2.3 The Effect of Single Failures and Operator Errors

This event does not lead to a general increase in reactor power level. Mitigation ofpower
increase is accomplished by the protection system initiation of scram.

Single failure willnot effect the vacuum monitoring and turbine trip devices which are
redundant. The protective sequences of the anticipated operational transient are shown to be
single failure proof.

15.2.5.3 Core and S stem Performance

15.2.5.3.1 Mathematical Model

The computer model described in the COLR is used to simulate this transient event.
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15.2.5.3.2 Input Parameters and Initial Conditions

This analysis was performed with plant conditions tabulated in Table 15.0-2 unless otherwise
noted.

Turbine stop valves full stroke closure time used in this analysis is 0.1 sec.

A reactor scram is initiated by position switches on the stop valves when the valves are less
than 90% open. This stop valve scram trip signal is automatically bypassed when the reactor
is below 30% NBR power level.

The analysis presented here is a hypothetical case with a conservative 2 in. Hg/sec vacuum
decay rate. Thus, the bypass system is available for several seconds since the bypass is
signaled to close at a vacuum level of about 10 in. Hg less than the stop valve closure.

15.2.5.3.3 Results

Under this hypothetical 2 in. Hg/sec vacuum decay condition, the turbine bypass valve and
MSIVwould follow main turbine and feedwater turbine trips about 5 sec after they initiate the
transient. This transient, therefore, is similar to a normal turbine trip with bypass. The effect
ofMSIVclosure tends to be minimal since the closure of main turbine stop valves and
subsequently the bypass valves have already shut off the main steam line flow. Figure 15.2-6
shows the transient expected for this event. It is assumed that the plant is initiallyoperating at
105% of original NBR steam flow conditions. Peak neutron flux reaches 157.4% of NBR
power while average fuel surface heat flux reaches 102.6% of rated value. The SRVs open to
limitthe pressure rise then sequentially reclose as the stored energy is dissipated.

.

15.2.5.3.4 Consideration of Uncertainties

The reduction or loss of vacuum in the main turbine condenser willsequentially trip the main
and feedwater turbines and close the MSIVs and turbine bypass valves. While these are the
major events occurring, other resultant actions willinclude scram (from stop valve closure)
and bypass opening with the main turbine trip. Because the protective actions are actuated at
various levels of condenser vacuum, the severity of the resulting transient is directly dependent
upon the rate at which the vacuum is lost. Normal loss of vacuum due to loss-of-cooling water
pumps or steam jet air ejector problem produces a very slow rate of loss of vacuum (minutes,
not seconds). (See Table 15.2-6.) Ifcorrective actions by the reactor operators are not
successful, then simultaneous trips of the main and feedwater turbines, and ultimately complete
isolation by closing the bypass valves (opened with the main turbine trip) and the MSIVs, will
occur.
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A faster rate of loss of the condenser vacuum would reduce the anticipatory action of the
scram and the overall effectiveness of the bypass valves since they would be closed more
quickly.

Other uncertainties in these analyses involve protection system settings, system capacities, and
system response characteristics. In all cases, the most conservative values are used in the
analyses. For example:

a. Slowest allowable control rod scram motion is assumed,

b. Scram worth shape for all-rod-out conditions is assumed,

C. Minimum specified valve capacities are utilized for overpressure protection, and

d. Setpoints of the SRVs are assumed to be 15 psi higher than the valve's nominal
setp oint.

15.2.5.4 Barrier Performance

Peak nuclear system pressure is 1162 psig at the vessel bottom. Clearly, the overpressure
transient is below the RCPB transient pressure limitof 1375 psig. Vessel dome pressure does
not exceed 1135 psig. A comparison of these values to those for turbine trip with bypass at
high power shows the similarities between these two transients. The prime differences are the
loss of feedwater and main steam line isolation, and the resulting low water level trips.

15.2.5.5 Radiolo 'cal Cons uences

While the consequence of this event does not result in fuel failures, it does result in the
discharge of normal coolant activity to the suppression pool by means of SRV operation.
Since this activity is contained in the primary containment, there willbe no exposure to the
public. Since this event does not result in an uncontrolled release to the environment, the plant
operator can choose to hold the activity in containment or discharge it to the environment
when conditions permit. Ifpurging of the containment is chosen, the release would be in
accordance with established requirements.

15.2.6 LOSS OF ALTERNATINGCURRENT POWER

This transient is classified as a nonlimiting event for both original and uprated power
conditions. Therefore, no further analysis has been performed.
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15.2.6.1 Identification of Causes and F uenc Classification

15.2.6.1.1 Identification of Causes

15.2.6.1.1.1 Lo of Auxilia Power Transformers. Causes for interruption or loss of the
auxiliary power transformers can arise from normal operation or malfunctioning of transformer
protection circuitry. These can include high transformer oil temperature, reverse of high
current operation, and operator error which trips the transformer breakers.

15.2.6.1.1.2 s of AllGrid Connections. Loss of all grid connections can result from
major shifts in electrical loads, loss of loads, lightning, storms, wind, etc., which contribute to
electrical grid instabilities. These instabilities willcause equipment damage ifunchecked.
Protective relay schemes automatically disconnect electrical sources and loads to mitigate
damage and regain electrical grid stability.

15.2.6.1.2 Frequency Classification

15.2.6.1.2.1 Loss of Auxilia Power Transformers. This event is categorized as an incident
of moderate frequency.

15.2.6.1.2.2 Loss of AllGrid Connection . This event is categorized as an incident of
moderate frequency.

15.2.6.2 S uence of Events and S stems eration

15.2.6.2.1 Sequence of Events

15.2.6.2.1.1 Loss of Auxilia Power Transformers. Table 15.2-9 lists the sequence of
events for Figure 15.2-7.

15.2.6.2.1.2 Loss of AllGrid Connection . Table 15.2-10 lists the sequence of events for
Figure 15.2-8.

15.2.6.2.1.3 Identificati n of erator Action . The operator should maintain the reactor
water level by use of the HPCS and RCIC systems and control reactor pressure by use of the
relief valves. Verify that the turbine dc oil pump is operating satisfactorily to prevent turbine
bearing damage. Also, the operator should verify proper switching and loading of the standby
diesel generators.

The following is the sequence of operator actions expected during the course of the events
when no immediate restart is assumed.

15.2-20



WNP-2 FSAR Amendment 53
November 1998

a. Following the scram, verify all rods in,

b. Check that diesel generators start and carry the vital loads,

c. Check that relays on the RPS drop out,

d. Check that HPCS and RCIC start when reactor vessel level drops to the
initiation point,

e. Break vacuum before the loss of sealing steam occurs,

f. Check turbine-generator auxiliaries during coastdown,

g. When both the reactor pressure and level are under control secure HPCS and
RCIC as necessary, and

h. Continue cooldown.

15.2.6.2.2 Systems Operation

15.2.6.2.2.1 Loss of Auxilia Power Transformers. This event, unless otherwise stated,
assumes and takes credit for normal functioning of plant instrumentation and controls, plant
protection, and reactor protection systems.

The reactor is subjected to a complex sequence of events when the plant loses all auxiliary
power; Estimates of the responses of the various reactor systems (assuming loss of the
auxiliary transformers) provide the following simulation sequence:

a. Recirculation pumps and condenser circulatory water pumps trip offat
time = 0. Recirculation pumps coast down with the fastest rate specified in the
design specifications;

b. Reactor scram and MSIV closure is initiated at 2 sec due to loss of power to the
scram and MSIV relay solenoids; and

c. Feedwater turbines trip offat 4 sec due to MSIV closure at 2 sec.

Operation of the HPCS and RCIC are not simulated in this analysis. Their operation occurs at
a time beyond the primary concerns of fuel thermal margin and overpressure effects of this
analysis.

15.2.6.2.2.2 Loss of AllGrid Connections. Same as Section 15.2.6.2.2.1 with the following
additional concern.
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The loss of all grid connections is another feasible, although improbable, way to lose all
auxiliary power. This event would add a generator load rejection to the above sequence at
time, t=0. The load rejection immediately causes the TCVs to close, causes a scram, and
initiates RPT [already tripped at reference time t = 0].

15.2.6.2.3 The Effect of Single Failures and Operator Errors

Loss of the auxiliary power transformers in general leads to a reduction in power level due to
rapid pump coastdown with pressurization effects due to MSIVclosure resulting from loss of
power to the solenoids. Additional failures of the other systems assumed to protect the reactor
would not result in an effect different from those reported. Failures of the protection systems
have been considered and satisfy single failure criteria and, as such, no change in analyzed
consequences is expected.

15.2.6.3 Core and S stem Performance

15.2.6.3.1 Mathematical Model

The computer model described in the COLR is used to simulate this event.

15.2.6.3.2 Input Parameters and Initial Conditions

15.2.6.3.2.1 Loss of Auxilia Power Transformers. These analyses have been performed,
unless otherwise noted, with plant conditions tabulated in Table 15.0-2 and under the assumed
systems constraints described in Section 15.2;6.2.2.

15.2.6.3.2.2 Loss of AllGrid Connections. Same as Section 15.2.6.3.2.1

15.2.6.3.3 Results

15.2.6.3.3.1 Loss of Auxili Power Transformers. Figure 15.2-7 depicts the simulated
transient. Between 0 and 4 sec an RPT, scram, MSIV closure, and feedwater turbine trip
occur.

Sensed level drops to the HPCS and RCIC initiation setpoint approximately 48 sec after
loss-of-auxiliary power.

There is no significant increase in fuel temperature or decrease in the operating MCPR value
and fuel thermal margins are not impacted.

15.2.6.3.3.2 Loss of AllGrid Connections. Loss of all grid connections is a more general
form of loss of auxiliary power. It essentially takes on the characteristic response of the
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standard full load rejection discussed in Section 15.2.2. Figure 15.2-8 depicts the simulated
event. Peak neutron flux reaches 144.2 'foriginal NBR power while fuel surface heat flux
peaks at 101.6% of initial value

15.2.6.3.4 Consideration of Uncertainties

The most conservative characteristics ofprotection features are assumed. Any actual
deviations in plant performance are expected to make the results of this event less severe.

Oyeration of the HPCS and RCIC systems are not included in the simulation of the first 50 sec

of this transient. Startup of the pumps occurs in the latter part of this time period but the
system has no significant effect on the results of this transient.

Following main steam line isolation and prior to RHR initiation the reactor pressure is
expected to increase until the SRV setpoints are reached. During this time the valves operate
in a cyclic manner to discharge decay heat to the suppression pool.

15.2.6.4 Barrier Performance

15.2.6.4.1 Loss of AuxiliaryPower Transformers

The consequences of this event do not result in any signiflcant temperature or pressure
transient in excess of the criteria for which the fuel, pressure vessel, or containment are
designed; therefore, barrier integrity and function is maintained.

15.2.6.4.2 Loss of AllGrid Connections

Safety/relief valves open in the pressure relief mode of operation as the pressure increases
beyond their setpoints. The pressure in the dome is limited to a maximum value of 1136 psig
well below the vessel pressure limitof 1375 psig.

15.2.6.5 Radiolo ical Cons uences

While the consequence of this event does not result in fuel failure, it does result in the
discharge of normal coolant activity to the suppression pool by means of SRV operation.
Since this activity is contained in the primrose containment, there willbe no exposure to
personnel. Since this event does not result in an uncontrolled release to the environment, the
plant operator can choose to hold the activity in containment or discharge it to the environment
when conditions permit. Ifpurging of the containment is chosen, the release would be in
accordance with established requirements.
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15.2.7 LOSS-OF-FEEDWATER FLOW

This transient is classified as a nonlimiting event for both original and uprated power
conditions. Therefore, no further analysis has been performed.

15.2.7.1 Identification of Causes and F uenc Classification

15.2.7.1.1 Identification of Causes

A loss of feedwater flow could occur from pump failures, feedwater controller failures,
operator errors, or reactor system variables such as a high vessel water level (L8) trip signal.

15.2.7.1.2 Frequency Classification

This event is categorized as an incident of moderate frequency.

15.2.7.2 S uence of Events and S stems eration

15.2.7.2.1 Sequence of Events

Table 15.2-11 lists the sequence of events for Figure 15.2-9.

15.2.7.2.1.1 Identification of erator Actions. The operator should verify MSIV closure,
and ensure HPCS or RCIC actuation so that water inventory is maintained in the reactor
vessel. Monitor reactor water level and pressure control, and turbine-generator auxiliaries
during shutdown.

The following is the sequence of operator actions expected during the course of the event when
no immediate restart is assumed.

a. Verify all rods in, following the scram,

b. VerifyHPCS and RCIC initiation,

c. VerifyMSIV closure,

d. Verify that the relief valves open on reactor high pressure,

e. Verify that the recirculation pumps trip on reactor low-low level,

f. Secure HPCS and RCIC when reactor level and pressure are under control,
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g. Monitor the turbine coastdown and break vacuum before loss of sealing seam
occurs~ aild

h. Continue cooldown.

15.2.7.2.2 Systems Operation

Loss of feedwater flow results in a proportional reduction of vessel inventory causing the
vessel water level to drop. The first corrective action is the low level (L3) scram trip
actuation. Reactor protection system responds within 1 sec after this trip to scram the reactor.
The low level (L3) scram trip function meets single failure criterion.

Containment isolation, when it.occurs, would also initiate a MSIVposition scram trip signal as

part of the normal isolation event. The reactor, however, is already scrammed and shut down
by this time.

Credit is taken for operation of the pressure relief valve gow setpoint) operation of the SRVs
to remove decay heat since the bypass becomes ineffective due to main steam line isolation.

15.2.7.2.3 The Effect of Single Failures and Operator Errors

The nature of this event results in a lowering of vessel water level. Key corrective efforts to
shut down the reactor are automatic and designed to satisfy single failure criterion. Therefore,
any additional failure in these shutdown methods would not aggravate or change the simulated
transient.

I

The potential exists for a single relief valve failing to close once it is opened. This would
result in a complete depressurization of the reactor. Either the RCIC or the HPCS system is
capable of maintaining adequate core coverage and willprovide long-term inventory control.
For the complete loss of feedwater flow event, operation of RCIC or HPCS is sufficient to
avoid initiation of ADS on low vessel level (L1).

15.2.7.3 Core and S stem Performance

15.2.7.3.1 Mathematical Model

The computer model described in the COLR is used to simulate this event.

15.2.7.3.2 Input Parameters and Initial Conditions

These analyses have been performed, unless otherwise noted, with plant conditions tabulated in
Table 15.0-2.
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15.2.7.3.3 Results

The results of this transient simulation are shown in Figure 15.2-9. Feedwater flow terminates
at approximately 5 sec. Subcooling decreases causing a xeduction in core power level and
pressure. As power level is lowered, the turbine steam flow starts to drop offbecause the
pressure regulator is attempting to maintain pressure for approximately the first 15 sec. Water
level continues to drop until the vessel level (L3) scram trip setpoint is reached, whereupon the
reactor is shut down.

Main steam line isolation occurs at 15.25 sec due to vessel water dropping to the L2 trip. Also
at this time, the recirculation system is tripped and HPCS and RCIC operation is initiated.
The MCPR remains considerably above the safety limitsince increases in heat flux are not
experienced.

15.2.7.3.4 Consideration of Uncertainties

End-of-cycle scram characteristics are assumed.

This transient is most severe from high power conditions, because the rate of level decrease is
greatest and the amount of stored decay heat to be dissipated is highest.

Operation of the HPCS and RCIC systems is not included in the simulation of the first 50 sec ~of this transient since startup of the pumps occurs in the latter part of this time period.
Therefore, the system has no significant effects on the results of this transient.

15.2.7.4 Barrier Performance

Peak pressure in the bottom of the vessel reaches 1107 psig, which is below the ASME Code
limitof 1375 psig for the RCPB. Vessel dome pressure does not exceed 1095 psig. The
consequences of this event do not result in any temperature or pressure transient in excess of
the criteria for which the fuel, pressure vessel, or containment are designed. Therefore,
barrier integrity and function are maintained.

15.2.7.5 Radiolo cal Cons uences

While the consequence of this event does not result in fuel failure, it does result in the
discharge of normal coolant activity to the suppression pool by means of SRV operation.
Since this activity is contained in the primary containment, there wiH be no exposure to
personnel. Since this event does not result in an uncontrolled release to the environment, the
plant operator can choose to hold the activity in containment or discharge it to the environment
when conditions permit. Ifpurging of the containment is chosen the release willbe in
accordance with established requirements.
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15.2.8 FEEDWATER LINEBREAK

See Section 15.6.6.

15.2.9 FAILUREOF RESIDUALHEAT REMOVALSHUTDOWN COOLING

This transient is classified as a nonlimiting event for both original and uprated power
conditions. Therefore, no further analysis has been performed.

Normally, in evaluating component failures associated with the RHR shutdown cooling mode
of operation, active pumps or instrumentation (all of which are redundant for the safety related
portions of the RHR system) would be assumed to be the component failure. For purposes of
a worst case analysis, a valve on the single recirculation suction line to the otherwise
redundant RHR shutdown cooling loops is assumed to fail. Manual attempts to open the valve
are assumed unsuccessful. This failure disables the shutdown cooling mode but does not affect
the remaining RHR modes of operation. Reference 15.2-1 establishes additional assumptions.

15.2.9.1 Identification of Causes and Fr uenc Cla sification

15.2.9.1.1 Identification of Causes

The plant is operating at 105% of original NBR steam flow when an event occurs, e.g., a
long-term loss of offsite power, causing a plant shutdown. Reactor vessel depressurization is
initiated to bring the reactor pressure to approximately 100 psig. Concurrent with the loss of
offsite power a failure of a valve in the shutdown cooling suction line occurs which prevents
the operator from establishing the normal shutdown cooling path through the RHR shutdown
cooling lines. An additional failure is assumed which completely disables the RHR equipment
in one division. The operator then establishes a shutdown cooling path for the vessel through
the SRV valves.

15.2.9.1.2 Frequency Classification

This event is categorized as an incident of moderate frequency.

15.2.9.2 S uence of Events and S stems eration

15.2.9.2.1 Sequence of Events

The sequence of events for this event is shown in Table 15.2-12.

15.2.9.2.1.1 Identification of erator Actions. For the early part of the transient, the
operator actions are those described in Section 15.2.6, loss of offsite power. The operator
should reestablish reactor cooling by one or more of the following:
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a. Maintain reactor water inventory with the RCIC (when single failure is not
assumed to be a loss of Division 1 DC power) and HPCS system,

b. At approximately 10 minutes into the transient, initiate suppression pool
cooling, it is assumed that only one RHR heat exchanger is available,

c. Initiate RPV shutdown depressurization by manual actuation of the SRVs,

d. Attempts to open one of the two RHR shutdown cooling suction valves are
assumed unsuccessful (reactor pressure is approximately 100 psig), and

e. At 100 psig RPV pressure, actuate ADS to complete blowdown and establish a
reactor cooling path as described in the notes for Figure 15.2-10.

Time required to initiate the necessary steps to maintain reactor pressure and level control is
approximately 10 minutes.

15.2.9.2.2 Systems Operation

Plant instrumentation and control is assumed to be functioning normally except as noted. In
this evaluation credit is taken for the plant and reactor protection systems and/or the ESF used

15.2.9.2.3 The Effect of Single Failures and Operator Errors

The worst case single failure (loss of division power) has already been analyzed in this event.
Therefore, no single failure or operator error can increase the consequences of this event.

15.2.9.3 Core and S stem Performance

The earliest time the shutdown cooling system can be actuated is 2 to 3 hr after shutdown is
initiated. During this time MCPR remains high and nucleate boiling heat transfer is not
exceeded at any time. Therefore, the core thermal safety margin remains essentiaHy
unchanged. The 10-minute time period approximated for operator action is an estimate of how
long it would take the operator to initiate the necessary actions. It is not a time by which
action must be initiated.

The transient behavior of the core during this event has been evaluated in Section 15.2.6.

15.2.9.4 Results

For most single failures that could result in loss of shutdown cooling, no unique safety actions
are required. In these cases, shutdown cooling is simply reestablished using the redundant ~,
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shutdown cooling loop. In cases where the RHR shutdown cooling suction line valves cannot
be opened, alternate paths are available to accomplish the shutdown cooling function
(Figure 15.2-11). An evaluation has been performed assuming a failure that disables the RHR
shutdown cooling suction line valves.

This evaluation demonstrates the capability to safety transfer fission product decay heat and

other residual heat from the reactor core at a rate such that specified acceptable fuel design
limits and the design conditions of the RCPB are not exceeded.

The alternate cooldown path chosen to accomplish the shutdown cooling function uses the
RHR and ADS or normal relief valve systems (see Reference 15.2-1 and Figure 15.2-10).
The alternate shutdown systems are capable ofperforming the function of transferring heat
from the reactor to the environment using only safety systems. The systems are capable of
bringing the reactor to a cold shutdown in approximately 36 hr or less after the transient
occurs.

The systems have suitable redundancy in components such that even for onsite electrical power
operation (offsite power is not available), the safety function of the systems can be
accomplished assuming an additional single failure. The systems can be fully operated from
the main control room.

The design evaluation is divided into two phases: (a) fullpower operation to approximately
100 psig vessel pressure, and (b) approximately 100 psig vessel pressure to cold shutdown
(14.7 psia 200'F) conditions.

15.2.9.4.1 Full Power to Approximately 100 psig

Independent of the event that initiated plant shutdown (whether it be a normal plant shutdown
or a forced plant shutdown), the reactor is normally brought to approximately 100 psig using
either the main condenser or, in the case where the main condenser is unavailable, the HPCS
and RCIC systems together with the nuclear boiler pressure relief system and the RHR heat
exchanger in the suppression pool cooling mode.

For evaluation purposes, however, it is assumed that plant shutdown is initiated by a transient
event (loss of offsite power) which results in relief valve actuation and subsequent suppression
pool heatup. For this postulated condition, the reactor is shut down and the reactor vessel
pressure is reduced to approximately 100 psig. Manual operation of the SRVs is used to
depressurize the reactor vessel. Reactor vessel makeup water is automatically provided by
means of the RCIC (until reduced vessel pressure is reached) and HPCS system. While in this
condition, the RHR system (suppression pool cooling mode) is used to maintain the
suppression pool temperature within shutdown limits.
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These systems are designed to routinely perform their functions for both normal and forced
plant shutdown. Since the HPCS and RHR systems are divisionally separated and the HPCS
and RCIC systems are divisionally separated, no single failure together with the loss of offsite
power, is capable of preventing reaching the 100 psig level.

15.2.9.4.2 Approximately 100 psig to Cold Shutdown

The following assumptions are used for the analyses of the procedures for attaining cold
shutdown from a pressure of approximately 100 psig:

a. The vessel is at 100 psig and saturated conditions,

b. A worst-case single failure is assumed to occur (i.e., loss of a division of
emergency power), and

c. There is no offsite power available.

In the event that the RHRs shutdown suction line is not available because of single failure, the
first action to be taken wiU be to maintain 100 psig level. Ifa single electrical failure caused
the suction line to fail in the closed position, a hand wheel is provided on the valve to allow
manual operation. Iffor some reason the normal shutdown cooling suction line cannot be
restored to service, the capabilities described below willsatisfy the normal shutdown cooling
requirements and thus fullycomply with GDC 34. ,
The RHR shutdown cooling line valves are in two divisions (Division 1 - the outboard valve,
and Division 2 - the inboard valve) to satisfy containment isolation criteria. For evaluation
purposes, the worst-case failure is assumed to be the loss of a division of emergency power,
since this also prevents electrical actuation of one shutdown cooling line valve. Engineered
safety features equipment and safe shutdown RCIC equipment (until reactor pressure is
reached) available for accomplishing the shutdown cooling function includes (for the selected
path):

ADS (dc Division 1 and dc Division 2)

RHR Loop A (Division 1)

HPCS (Division 3)

RCIC (dc Division 1)

LPCS (Division 1)
w

15.2-30



WNP-2 FSAR Amendment 53
November 1998

Since availability or failure of Division 3 equipment does not affect the normal shutdown
mode, normal shutdown cooling is easily available through equipment powered from only
Divisions 1 and 2. It should be noted that, HPCS is always available for coolant injection if
either of the other two divisions fails. For failure of Division 1 or 2, the following systems
are assumed functional:

a. Division 1 Fails, Division 2 and 3 Functional

Failed S stems Functional S stems

RHR Loop A HPCS

LPCS

RCIC RHR Loops B and C

Assuming the single failure is a failure of Division 1 emergency power, the
safety function is accomplished by establishing one of the cooling loops
described in ActivityC1 of Figure 15.2-10.

b. Division 2 Fails, Division 1 and 3 Functional

Failed S stems Functional S stems

RHR Loop B and C HPCS
ADS
RHR Loop A
LPCS
RCIC (until reduced reactor pressure is reached)

Assuming the single failure is the failure of Division 2, the safety function is accomplished by
establishing one of the cooling loops described in ActivityC2 of Figure 15.2-10.
Figures 15.2-12 through 15.2-15 show RHR loops A, B, and/or C (simplified).

15.2.9.5 Barrier Performance

As noted above, the consequences of this event do not result in any temperature or pressure
transient in excess of the criteria for which the fuel, pressure vessel, or containment are
designed. Release of coolant to be containment occurs by means of SRV actuation.
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15.2.9.6 Radi lo cal Cons uence

While the consequences of this event does not result in fuel failure, it does result in the
discharge of normal coolant activity to the suppression pool by means of SRV operation.
Since this activity is contained in the primary containment there willbe,no exposures to
operating personnel. Since this event does not result in an uncontrolled release to the
environment the plant operator can choose to hold the activity in containment or discharge it to
the environment when conditions permit. Ifpurging of the containment is chosen, the release
would be in accordance with established requirements.

15.2.10 REFEPKNCES

15.2-1 Letter - R. S. Boyd to I. F. Stuart; dated November 12, 1975. Subject:
Requirements delineated for RHRS - Shutdown Cooling System - Single Failure
Analysis.
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TABLE 15.2-1

SEQUENCE OF EVENTS FOR FIGURE 15.2-1

Generator Load Rejection - Bypass On
Original Rated Power

Time (sec) Event

(-)0.015 Turbine generator detection of loss of electrical load.

Turbine generator power load unbalance (PLU) devices trip to
initiate turbine control valve fast closure.

Turbine generator PLU trip initiates main turbine bypass system
operation.

Fast control valve closure initiates scram trip.

Fast control valve closure initiates an RPT.

0.07 Turbine control valves closed.

0.11 Turbine bypass valves start to open.

0.19 Recirculation pump motor circuit breakers open causing decrease in
core fiow to natural circulation.

1.70

1.86

2.01

2.27

Group I relief valves actuated.

Group 2 relief valves actuated.

Group 3 relief valves actuated.

Group 4 relief valves actuated.

Approximately.
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TABLE 15.2-2

SEQUENCE OF EVENTS FOR FlGURE 15.2-2

Generator Load Rejection - Bypass Off
Uprated Power

Time (sec)

(-)0.003

Event

Turbine generator detection of loss of electrical load.

Turbine generator PLU devices trip to initiate turbine control valve
fast closure.

0.10

Turbine bypass valves fail to operate.

Fast control valve closure initiates scram trip.

Fast control valve closure initiates an RPT.

Turbine control valves closed.

0.19 Recirculation pump motor circuit breakers open causing decrease in
core flow to natural circulation.

1.34

1.49

1.60

Group 1 relief valves actuated.

Group 2 relief valves actuated.

Group 3 relief valves actuated.

Group 4 relief valves actuated.

Group 5 relief valves actuated.

Approximately.

Not used - out of service for this analysis.

15.2-34



wNp-2 FsAR Amendment 53
November 1998

TABLE15.2-3

SEQUENCE OF EVENTS FOR FIGURE 15.2-3

Turbine Trip - Bypass On
Original Rated Power

Time (sec)

0.01

0.01

0.10

0.10

0.20

1.63

1.78

1.94

2.14

2.50

4.67

5.1

7.2'1.0

32.3'9.7

45.3

50+

Event

Turbine trip initiates closure of main stop valves.

Turbine trip initiates bypass operation.

Main turbine stop valves reach 90% open position and initiate reactor
scram trip.

Main turbine stop valves reach 90% open position and initiate
an RPT.

Turbine stop valves closed.

Turbine bypass valves start to open to regulate pressure.

Recirculation pump motor circuit breakers open causing decrease in
core flow to natural circulation.

Group 1 relief valves actuated.

Group 2 relief valves actuated.

Group 3 relief valves actuated.

Group 4 relief valves actuated.

Group 5 relief valves actuated.

Feedwater turbines trip on L8 high water level.

Group 5 relief valves start to close.

Allrelief groups closed.

Turbine bypass starts to close.

Turbine bypass closed.

Turbine bypass reopens on pxessure increase at turbine inlet.

Main steam line isolation, HPCS system initiation, and RCIC system
initiation on low level (L2) (not included in simulation).

Gxoup 1 relief valves cycle open and close on pressure.

Estimated.
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TABLE15.2-4

SEQUENCE OF EVENTS FOR FlGURE 15.2-4

Turbine Trip - Bypass Off
Uprated Power

Time (sec) Event

Turbine trip initiates closure of main stop valves.

Turbine bypass valves fail to operate.

0.01 Main turbine stop valves reach 90% open position and initiate reactor
scram trip.

0.10 Turbine stop valves closed.

0.19 Recirculation pump motor circuit breakers open causing decrease in
core flow to natural circulation.

(a)

(a)

1.36

1.52

1.63

Group 1 relief valves actuated.

Group 2 relief valves actuated.

Group 3 relief valves actuated.

Group 4 relief valves actuated.

Group 5 relief valves actuated.

Not used - out of service for this analysis.
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TABLE15.2-5

SEQUENCE OF EVENTS FOR FIGURE 15.2-5

Inadvertent Main Steam Line Isolation Valve Closure
Original Rated Power

Time (sec) Event

Initiate closure of all MSIVs.

0.3

0.3

2.0

2.44 to 2.87

3.0

6.2

8.2

10.12

10.77

14.8

16.3'ain

steam line isolation valves reach 90% open.

Main steam line isolation valve position trip scram initiated.

Loss of feedwater begins as turbines lose steam supply.

Allfive pressure relief valve groups actuated.

AllMSIVs closed.

Group 5 pressure relief valves start to close.

Allrelief groups closed.

Group 1 pressure relief valves reactuated on high pressure.

Group 2 pressure relief valves reactuated on high pressure.

Group 2 pressure relief valves start to close.

Both relief groups closed.

16.9

20.05

28.4

35.22

41.4

50+

Recirculation pump motors tripped and HPCS and RCIC systems
initiated on low level (L2) (not assumed in simulation).

Group 1 pressure relief valves reactuated on high pressure.

Pressure relief Group 1 closed.

Group 1 pressure relief valves reactuated on high pressure.

Pressure relief Group 1 closed.

Group 1 pressure relief valves cycle open and close on pressure.

Estimated.
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TABLE15.2-6

TYPICALRATES OF DECAY FOR CONDENSER VACUUM

Cause

Failure or isolation of steam jet air ejectors

Loss of sealing steam to shaft gland seals

Opening of vacuum breaker valves

Loss of one or more circulating water pumps

Estimated Vacuum Decay Rate

(1 in. Hg/minute

1 to 2 in. Hg/minute

2 to 12 in. Hg/minute

4 to 24 in. Hg/minute

Approximately.
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TABLE 15.2-7

SEQUENCE OF EVENTS FOR FIGURE 15.2-6

Loss of Condenser Vacuum
Original Rated Power

Time (sec) Event

Initiate simulated loss of condenser vacuum at 2 in. of Hg per second.

5.00 Low condenser vacuum main turbine trip and feedwater turbine trips
initiated.

5.00 Main turbine trip initiates turbine bypass operation.

5.01 Main turbine stop valves reach 90% open position and initiates
reactor scram trip and RPT,

5.10 Turbine stop valves closed and turbine bypass valves start to open to
regulate pressure.

5.14 Recirculation pump motor circuit breakers open causing decrease in
core flow to natural circulation.

6.61

6.76

6.93

7.13

7.58

Group 1 relief valves actuated.

Group 2 relief valves actuated.

Group 3 relief valves actuated.

Group 4 relief valves actuated.

Group 5 relief valves actuated.

10.00 Low condenser vacuum initiates turbine bypass valve closure and
MSIV closure.

10.1

10.3

12.1

Group 5 relief valves start to close.

Turbine bypass valves closed.

Allrelief groups closed.
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TABLE15.2-7

SEQUENCE OF EVENTS FOR FIGURE 15.2-6 (Continued)

Loss-of-Condenser Vacuum
Original Rated Power

Time (sec) Event

13.0

13.29

13.72

19.5

20.3

21.1

25.00

Main steam line isolation valves closed.

Group 1 relief valves reactuated on high pressure.

Group 2 relief valves reactuated on high pressure.

Group 2 relief valves start to close.

Group 1 relief valves start to close.

Both relief groups closed.

Group 1 relief valves reactuated on high pressure.

27.0 High-pressure core spray and RCIC systems initiation on low level
(L2). (Not included in simulation.)

32.3'1.31

47.0

50+

Relief Group 1 closed.

Group 1 relief valves reactuated on high pressure.

Relief Group 1 closed.

Group 1 relief valves cycle open and close on pressure.

Estimated.
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TABLE 15.2-8

TRIP SIGNALS ASSOCIATED WITHLOSS-OF-CONDENSER VACUUM

Vacuum'rotective Action Initiated

27 to 30

20 to 23

7to10

Normal vacuum range.

Main turbine trip and feedwater turbine trip (stop valve closures).

Main steam line isolation valve closure and bypass valve closure.

Inches of Hg.
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TABLE15.2-9

SEQUENCE OF EVENTS FOR FIGURE 15.2-7

Loss of AuxiliaryPower Transformers
Original Rated Power

Time (sec) Event

Loss of auxiliary power transformers occurs.

Recirculation system pump motors are tripped.

Condensate and booster pumps are tripped.

Condenser circulating water pumps are tripped.

Reactor scrams due to loss ofpower to the scram solenoid.

Main steam line isolation valve closure is initiated due to loss ofpower
to MSIV solenoids.

4.71

4.84

4.98

5.14

5.43

Feedwater turbines trip offdue to MSIV closure at 2 sec.

Group 1 SRVs actuated

Group 2 SRVs actuated.

Group 3 SRVs actuated

Group 4 SRVs actuated.

Group 5 SRVs actuated.

48.3 High-pressure core spray and RCIC systems initiation on low water
level (L2) [not simulated].

50+ Group 1 relief valves cycle open and close on pressure.

Estimated.
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TABLE15.2-10

SEQUENCE OF EVENTS FOR FIGURE 15.2-8

Loss of AllGrid Connections
Original Rated Power

Time (sec)

(-)0.015

0.002

0.07

0.10

1.58

1.73

1.89

2.00

2.09

2.49

4.0

5.1

7.2"

35.7

50+

Event

Loss of grid causes turbine-generator to detect a loss of electrical load.

Turbine-generator PLU devices trip to initiate TCV fast closure and
turbine bypass system operation.

Condenser circulating water pumps are tripped.

Recirculation system pump motors are tripped.

Fast control valve closure initiates a reactor scram trip.

Feedwater condensate and booster pumps are tripped.

Scram circuit is tripped on turbine-generator trip.

Turbine control valves closed.

Turbine bypass valves start to open to regulate pressure.

Group 1 SRVs actuated.

Group 2 SRVs actuated.

Group 3 SRVs actuated.

Main steam line isolation is initiated due to loss of power to the
solenoid s.

Group 4 SRVs actuated.

Group 5 SRVs actuated.

Feedwater turbines trip due to MSIV closure at 2 sec.

Group 5 SRVs start to close.

Allrelief groups closed.

High-pressure core spray and RCIC systems operation initiated on low
water level (L2) [not simulated].

Group 1 relief valves cycle open and close on pressure.

Approximately.
b

Estimated.
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TABLE 15.2-11

SEQUENCE OF EVENTS FOR FIGURE 15.2-9

Loss of AllFeedwater Flow
Original Rated Power

Time (sec) Event

Trip of aH feedwater pumps initiated.

3.58 Recirculation runback initiated with narrow range sensed level less
than L4 and feedwater pumps off.

5.0

7.36

15.25

15.25

Feedwater flow decays to zero.

Vessel water level (L3) trip initiates scram trip.

Vessel water level (L2) trip initiates recixculation pump system trip.

Vessel watex level (L2) trip initiates main steam line isolation.

15.25 Vessel watex level (L2) trip initiates HPCS and RCIC systems
operation (not simulated).

18.25

26.07

32.2'1.27

46.7

50+

Main steam line isolation valves fullyclosed.

Group 1 pressure relief valves actuated.

Gxoup 1 pressure relief valves closed.

Group 1 pxessure relief valves actuated.

Group 1 pressure relief valves closed.

Group 1 pxessuxe relief valves cycle open and close on pressure.

'stimated.
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TABLE 15.2-12

SEQUENCE OF EVENTS FOR FAILUREOF RESIDUALHEAT REMOVAL
SHUTDOWN COOLING

Original Rated Power

Time Event

Reactor is operating at 105% NBR steam flow when LOP transient
occurs initiating plant shutdown.

Concurrently loss of division power occurs (i.e., loss of one diesel

generator).

Initial suppression pool temperature at 95'F.

10 minutes Suppression pool cooling initiated to prevent overheating from SRV
actuation.

10 minutes

2-3 hr

2-3 hr

Controlled blowdown initiated.

Blowdown to 100 psi completed.

Personnel are sent in to open RHR shutdown cooling suction valve
and fail.

2.5-3.5 hr

2.5-3.5 hr

Actuate ADS and complete blowdown to suppression pool.

Redirect RHR pump discharge from pool to vessel by means of the
LPCI line. Alternate cooling path now established.

Maximum suppression pool temperature attained.

Approximately.
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TABLE 15.2-13

EVALUATIONOF FAILUREOF RESIDUALHEAT REMOVAL
SHUTDOWN COOLING

Parameter Value

Initialpower corresponding

To suppression pool mass (ibm)

Residual heat removal (KHXvalue)
(Btu/sec/'F)

Initial vessel condition

Pressure (psia)

Temperature ('F)

Initialprimary fluid inventory (ibm)

Initialpool temperature ('F)

Service water temperature ('F)

Vessel heat capacity (Btu/ibm/'F)

High-pressure core spray on-off water
level (ft)

HPCS ON

HPCS OFF

High-pressure core pray flow rate
(ibm/sec)

Low-pressure coolant injection flow rate
(ibm/sec)

105% original rated steam flow

8.52 E6

289

1055

550.7

7.016 E5

95

87

0.123

40.8

47

868

982
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NUCLEAR PLANT 2 FSAR Draw. No. 900547.63 Rev. Figure 15.2-10.1

Automatic Depressurization System/Residual Heat
Removal Cooling Loops



'



Amendment 53
November 1998

HER
BQXISXYB
initial pressure = 1055 psia
Initial temperature = 550'F
For purposes of this analysis, the following worst-case conditions are assumed to exist:

a. The reactor is assumed to be operating at 105% of original NBR steam flow,
b. A loss of power transient occurs,

. c. A simultaneous loss of onsite power (Division 1 or Division 2), and
d. Operator unable to open one of the RHR shutdown cooling line suction valves.

hGlLVlZQk
Initial system pressure = 1055 psia
Initial system temperature = 550'F

During approximately the first 30 minutes, reactor decay heat is passed to the suppression pool by the automatic operation
of the reactor relief valves. Reactor water level willbe returned to normal by the HPCS system automatic operation.

Afterapproximately 10 minutes, the operator initiates depressurization of the reactor vessel to control vessel pressure.
Controlled depressurization procedure consists of controlling vessel pressure and water level by using the SRV or HPCS
and/or RCIC systems. After approximately 15 minutes, it is assumed one RHR heat exchanger is placed in the suppression
pool cooling mode to remove decay heat. At this time, the suppression pool willbe 121'F.

When the reactor pressure approaches 100 psig, the operator would normally prepare for operation of the RHR system in
the shutdown cooling mode. At this time (121 minutes), the suppression pool willbe 186'F.

~~V~ (Division 1 fails, Division 2 available)
System pressure = 100 psig
System temperature = 330'F

The operator establishes a closed cooling path as follows:

a. A minimum of two ADS valves (dc Division 2) are powered open.
b. Either of the following cooling paths are established:

1. Using RHR loop B, water from the suppression pool is pumped through the RHR heat exchanger (where a portion of
the decay heat is removed) into the reactor vessel. The cooled suppression pool water flows through the vessel
(picking up a portion of the decay heat) out the ADS valves and back to the suppression pool. This alternate cooling
path is shown in Figure 15.2-12.

2. Using RHR loops B and C together, water is taken from the suppression pool and pumped directly into the reactor
vessel. The water passes through the vessel (picking up decay heat) and out the ADS valves returning to the
suppression pool as shown in Figure 15.2-13. Suppression pool water is then cooled by operation of RHR loop B in
the pool cooling mode (see Figure 15.2-14). In this alternate cooling path, RHR loop C is used for injection and
RHR loop B for cooling. Cold shutdown is achieved approximately 36 hr after the transient occurs.

iaiQlQ/EYQP, (Division 2 fails, Division 1 available) (Figure 15.2-15)
System pressure = 100 psig
System temperature = 330'F

rA in
The operator establishes a closed cooling path as follows:

a. A minimum of two ADS valves (dc Division 1) are powered open, and
b. Using RHR loop A instead of loop B, an alternate cooling path is established as shown in ActivityC1. Cold shutdown is

reached in approximately 15 hr.

Form No. 960690

WASHINGTON PUBLIC POWBR

4S SUPPLY SYSTEM
NUCLEAR PLANT2 FSAR Draw. No. 900547.63 Rcv. Rgurc 152-102

Automatic Depressurization System/Residual Heat
Removal Cooling Loops
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15.3 DECREASE IN REACTOR COOLANT SYSTEM FLOW RATE

15.3.1 RECIRCULATIONPUMP TRIP

15.3.1.1 Identification of Causes and F uenc Classification

15.3.1.1.1 Identification of Causes

Recirculation pump motor operation can be tripped by design and by random operational
failures. Design tripping willoccur in response to:

a.

b.
C.

d.
e.

f.

Reactor vessel water level L2 setpoint trip,
Turbine control valve fast closure or stop valve closure,
Failure to scram high pressure setpoint trip,
Motor branch circuit over-current protection,
Motor overload protection, and
Suction block valve not fully open.

Random tripping willoccur in response to:

a. Operator error,

b. Loss of electrical power source to the pumps, and

c. Equipment or sensor failures and malfunctions which initiate the above intended
trip response.

15.3.1.1.2 Frequency Classification

15.3.1.1.2.1 Tri of One Recirculation Pum . This event is categorized as an incident of
moderate frequency.

15.3.1.1.2.2 Tri of Two Recirculation Pum s. This event is categorized as an incident of
moderate frequency.

15.3.1.2 S uence of Events and S stems eration

15.3.1.2.1 Sequence of Events

15.3.1.2.1.1 Tri of One Recirculation Pum . Table 15.3-1 lists the sequence of events for
Figure 15.3-1.

15.3-1
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15.3.1.2.1.2 Tri of Two Recirculation Pum s. Table 15.3-2 lists the sequence of events for
Figure 15.3-2.

15.3.1.2.1.3 Identification of erator Actions.

15.3.1.2.1.3.1 Tri of One Recirculation Pum . Since no scram occurs for trip of one
recirculation pump no immediate operator action is required. The operator must verify that no
operating limits are being exceeded and reduce flow of the operating pump to conform to the
single pump flow criteria. Also, the operator must determine the cause of trip prior to
xetuxning the system to normal.

15.3.1.2.1.3.2 Tri of Two Recirculation Pum s. The operator must ascertain that the
reactor scrams with the turbine trip resulting from reactor water level swell. The operator
should regain control of reactor water level through high-pressure core spray (HPCS) and/or
reactor core isolation cooling (RCIC) operation, monitoring reactor water level, and pressure
control after shutdown. When both reactor pressure and level are under control, both HPCS
and RCIC should be secured as necessary. The operator must also determine the cause of the
trip prior to returning the system to normal.

15.3.1.2.2 Systems Operation

15.3.1.2.2.1 Tri of ne Recirculation Pum . Tripping a single recirculation pump requires
no protection system or safeguard system operation. This analysis assumes normal functioning
ofplant instrumentation and controls.

15.3.1.2.2.2 Tri of Two Recirculation Pum s. Analysis of this event assumes normal
functioning of plant instrumentation and controls and plant and reactor protection systems.

Specifically, this transient takes credit for vessel level (L8) instrumentation to trip the turbine.
Reactor shutdown relies on scram trips from the turbine stop valves. High system pressure is
limited by the pressure relief valve system operation.

15.3.1.2.3 The Effect of Single Failures and Operator Errors

15.3.1.2.3.1 Tri of One Recirculation Pum . None

15.3.1.2.3.2 Tri of Two Recirculation Pum s. Table 15.3-2 lists the vessel level (L8) trip
event as the first response to initiate corxective action in this transient and it is intended to
prohibit moisture carryover to the main turbine. Multiple level sensors are used to sense and
detect when the water level reaches the L8 setpoint. At this point, a single failure willneither
initiate nor impede a turbine trip signal. Turbine trip signal transmission circuitry, however,
is not built to single failure criterion. At this point the transient event is functionally over.

15.3-2



WNP-2 FSAR Amendment 53
November 1998

15.3.1.3 Core and S stem Performance

15.3.1.3.1 Mathematical Model

The dynamic model described in Reference 15.3-1 is used to simulate this event.

15.3.1.3.2 Input Parameters and Initial Conditions

These analyses have been performed, unless otherwise noted, with plant conditions in
Table 15.0-2.

Pump motors and pump rotors are simulated with minimum specified rotating inertias.

15.3.1.3.3 Results

15.3.1.3.3.1 Tri of One Recirculation Pum . Figure 15.3-1 shows the response of the
reactor system following the trip of one recirculation pump motor. Initiallya recirculation
pump is tripped in one loop, causing the core inlet flow to decrease, while the other
recirculation loop flow increases. Subsequently jet pump diffuser fiow reverses in the tripped
recirculation loop. At approximately 45 sec the reactor reaches a new equilibrium operating
point, at approximately 75% power and 57% core flow. During the transient, level swell is
not sufficient to cause turbine trip.

15.3.1.3.3.2 Tri of Two Recirculation Pum s. Figure 15.3-2 shows the response of the
reactor system following the trip of both recirculation pump motors. Initiallyboth
recirculation pumps are tripped, causing the core inlet flow to decrease, while vessel level rises
until both main and feedwater turbines trip on high level (L8). A reactor scram is
subsequently initiated at 90% turbine stop valve position. Shortly after the scram is initiated
the stop valves close and the bypass valves open to regulate pressure. At this point the
transient event is functionally over.

15.3.1.3.4 Consideration of Uncertainties

Initial conditions chosen for these analyses are conservative and tend to force analytical results
to be more severe than expected under actual plant conditions.

Actual pump and pump-motor drive line rotating inertias are expected to be somewhat greater
than the minimum design values assumed in this simulation. Actual plant deviations regarding
inertia are expected to lessen the severity as analyzed. Minimum design inertias were used as
well as the least negative void coefficient since these maximize the flow reduction.

15.3-3
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15.3.1.4 Barrier Performance

15.3.1.4.1 Trip of One Recirculation Pump

Figure 15.3-1 results indicate a basic reduction in system pressures from the initial conditions.
Therefore, the reactor coolant pressure boundary (RCPB) barrier is not impacted.

15.3.1.4.2 Trip of Two Recirculation Pumps

The results shown in Figure 15.3-2 indicate peak pressures stay well below the limitallowed
by the applicable American Society of Mechanical Engineers (ASME) code. Therefore, the
RCPB barrier is not impacted.

15.3.1.5 Radiolo ical Cons uences

While the consequence of this event does not result in fuel failure, it does result in the
discharge of normal coolant activity to the suppression pool by means of safety/relief valve
(SRV) operation. Since this activity is contained in the primary containment there willbe no
exposure to personnel. Since this event does not result in an uncontrolled release to the
environment the plant operator can choose to hold the activity in containment or discharge it to
the environment when conditions permit. Ifpurging of the containment is chosen, the release
willbe in accordance with established requirements.

Since this event does not result in any fuel failures or any release of primary coolant to either
the secondary containment or to the environment there are no radiological consequences
associated with this event.

15.3.2 RECIRCULATIONFLOW CONTROL FAILURE- DECREASING FLOW

15.3.2.1 Identification of Causes and F uenc Classificati n

15.3.2.1.1 Identification of Causes

A postulated failure of the input demand signal, which is used in both loops, can decrease core
flow at the maximum ramp demand rate established by the adjustable speed drive (ASD)
control. Failure within either loop controHer can result in a maximum ramp demand rate as
limited by the ASD control.

15.3.2.1.2 Frequency Classification

This event is categorized as an incident of moderate frequency.

15.3-4
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15.3.2.2 S uence of Events and S tern eration

15.3.2.2.1 Sequence of Events

15.3.2.2.1.1 S eed Decrease of One Recirculation Pum . Table 15.3-3 lists the sequence of
events for Figure 15.3-3.

15.3.2.2.1.2 S eed Decrease of Two Recirculation Pum s. Table 15.3-4 lists the sequence of
events for Figure 15.3-4.

15.3.2.2.2 Systems Operation

15.3.2.2.2.1 S eed Decrease of One Recirculation Pum . The most severe control system
disturbance is a failure that causes the ASD internal controller to move at its maximum rate.
Such transients may be obtained by instantaneous failure of a controller output into its upper or
lower limits. Originally the recirculation flow was controlled by valve motion. For the
current analysis the recirculation flow control valves have been locked at the fullopen
position, and ASD units have been implemented to provide the necessary flow control.

15.3.2.2.2.2 S eed Decrease of Tw Recirculation Pum s. The most severe control system
disturbance is a failure that causes the ASD internal controller to move at its maximum rate.
Such transients may be obtained by instantaneous failure of a controller output into its upper or
lower limits. The independent and simultaneous failure of each individual loop controller
would be highly improbable.

Thus, for the two loop controller failure event, the ASD internal controller is assumed to move
at its maximum rate in both recirculation loops. OriginaHy the recirculation flow was
controlled by valve motion. For the current analysis the recirculation flow control valves have
been locked at the fullopen position, and ASD units have been implemented to provide the
necessary flow control.

15.3.2.2.3 The Effect'of Single Failures and Operator Errors

The single failure and operator considerations for this event are essentially the same as in
Section 15.3.1.2.3.2. The speed decrease of two instead of one recirculation pump would be
the envelope case for the additional single component failure or operator error.

15.3.2.3 Core and S stem Performance

15.3.2.3.1 Mathematical Model

The dynamic model described in Reference 15.3-1 is used to simulate these transient events.
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15.3.2.3.2 Input Parameters and InitialConditions

These analyses have been performed, unless otherwise noted, with plant conditions listed in
Table 15.0-2.

15.3.2.3.2.1 S eed Decrease of One Recirculation Pum . For the simulation of this event, a
controller malfunction causes a zero demand signal to be sent to one of the recirculation ASD
units, while the plant is operating at 106% uprated power and 100% core flow. A control
demand error (low) signal causes the ASD to adjust the recirculation pump speed demand rate
limitdownward at an assumed rate of 25%/sec for one loop failure. The ensuing transient is
similar to a recirculation pump trip.

15.3.2.3.2.2 S eed Decrease of Two Recirculation Pum s. For the simulation of this event,
a controller malfunction causes a zero demand signal to be sent to both of the recirculation
ASD units, while the plant is operating at 106% uprated power and 100% core flow. A
control demand error (low) can cause the ASD units to adjust the recirculation pump speed
downward in both loops. The following analyses illustrate both the 5%/sec and 10%/sec
pump speed rate limits.

15.3.2.3.3 Results

15.3.2.3.3.1 S eed Decrease of ne Recirculation Pum . Figure 15.3-3 shows the response
of the plant for this transient. Initially a negative recirculation pump speed demand is sent to
the ASD due to a postulated controller failure. The negative pump speed demand causes the
diffuser flow to decrease, and eventually reverse, in the failed loop. At the same time the
active loop increases flow to compensate for the failed recirculation loop. At approximately
45 sec the reactor reaches a new equilibrium operating point, at approximately 74% and 57%
core flow. During the transient, level swell is not sufficient to cause turbine trip which would
result in a reactor scram.

15.3.2.3.3.2 S eed Decrease of Two Recirculation Pum s. Figure 15.3-4 shows the response
of the plant to this transient using the 5%/sec pump speed demand rate limit. Initially, a
negative recirculation pump speed demand is sent to both ASD units due to a postulated
controHer failure. The negative pump speed demand causes the diffuser flows to decrease in
the failed loops. During the transient, level swell is not sufficient to cause turbine trip which
would result in a reactor scram.

15.3.2.3.4 Consideration of Uncertainties

Initial conditions chosen for these analyses are conservative and tend to force analytical results
to be more severe than expected under actual plant conditions.
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These analyses are unaffected by deviations in pump/pump motor and driveline inertias since it
is the ASD controller that causes rapid recirculation decreases.

15.3.2.4 Barrier Performance

15.3.2.4.1 Speed Decrease of One Recirculation Pump

The pressure in the vessel dome is well below the vessel pressure limit. The event does not
result in a temperature or pressure transient in excess of the criteria for which the fuels
pressure vessel or containment are designed. Therefore, barrier integrity and function is
maintained.

15.3.2.4.2 Speed Decrease of Two Recirculation Pumps

The pressure in the vessel dome is well below the vessel pressure limit. The event does not
result in a temperature or pressure transient in excess of the criteria for which the fuel,
pressure vessel, or containment are designed and these barriers maintain their integrity and
function as designed.

15.3.2.5 Radiolo cal Cons uences

Since this event does not result in any f'uel failures or any release ofprimary coolant to either
the secondary containment or to the environment there are no radiological consequences
associated with this event.

15.3.3 RECIRCULATIONPUMP SEIZURE

15.3.3.1 Identification of Causes and F uenc Classification

The case of recirculation pump seizure represents the extremely unlikely event of instantaneous
stoppage of the pump motor shaft of one recirculation pump. This event produces a very
rapid decrease of core flow as a result of the large hydraulic resistance introduced by the
stopped rotor. The sudden decrease in core coolant flow while the reactor is at fullpower
results in a degradation of core heat transfer which could result in fuel damage.

15.3.3.1.1 ~ Identification of Causes

For the simulation of this event, one recirculation pump was seized instantaneously (pump
speed set to zero) while the plant is operating at 106% uprated power and 100% core flow.

15.3.3.1.2 Frequency Classification

The event is categorized as an incident of infrequent frequency.
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15.3.3.2 S uence of Events and S stems eration

15.3.3.2.1 Sequence of Events

Table 15.3-5 lists the sequence of events for Figure 15.3-5.

15.3.3.2.1.1 Identification of erator Actions. The operator must ascertain that the reactor
scrams with the turbine trip resulting from reactor water level swell. The operator should
regain control of reactor water level through HPCS and/or RCIC and he must monitor reactor
water level and pressure control after shutdown.

15.3.3.2.2 Systems Operation

In order to properly simulate the expected sequence of events, the analysis of this event
assumes normal functioning ofplant instrumentation and controls, plant protection, and reactor
protection systems.

Operation of safe shutdown features, though not included in this simulation, is expected to be
utilized in order to maintain adequate water level.

15.3.3.2.3 The Effect of Single Failures and Operator Errors

Single failures in the scram logic originating by means of the high vessel level (L8) trip are
similar to the considerations in Section 15.3.1.2.3.2.

15.3.3.3 Core and S stem Performance

15.3.3.3.1 Mathematical Model

The dynamic model described in Reference 15.3-1 is used to simulate this event.

15.3.3.3.2 Input Parameters and InitialConditions

This analysis has been performed, unless otherwise noted, with plant conditions tabulated in
Table 15.0-2.

15.3.3.3.3 Results

Figure 15.3-5 presents the results of the accident. Table 15.3-5 shows the sequence of events
for this transient. Initiallya recirculation pump is seized in one loop causing the flow in the
seized loop to reverse and the flow in the active loop to increase. As the flow in the seized
loop decreases, the vessel level rises until a turbine trip is initiated on high level, L8. Once L8
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is reached, both feedwater pumps trip. A reactor scram is subsequently initiated due to 90%
turbine stop valve position. Shortly after the turbine trip is initiated the stop valves close and
the bypass valves open to regulate pressure. Simultaneously the active recirculation loop trips
due to the turbine trip. The MCPR does not decrease significantly before fuel surface heat
flux begins dropping enough to restore greater thermal margins. After the time at which
MCPR occurs, heat flux decreases more rapidly than the rate at which heat is removed by the
coolant. Table 15.0-1 shows the d,CPR to be less than 0.01.

15.3.3.3.3.1 Considerations of Uncertainties. Considerations of uncertainties are included in
the analysis.

15.3.3.4 Barrier Performance

The bypass valves open to limitthe pressure weH within the range allowed by the ASME
vessel code. The RCPB is not impacted by overpressure. Therefore, barrier integrity and
function is maintained.

15.3.3.5 Radiolo ical Cons uences

Since this event does not result in any fuel failures or any release ofprimary coolant to either
the secondary containment or to the environment there are no radiological consequences
associated with this event.

15.3.4 RECIRCULATIONPUMP SHAFT BREAK

15.3.4.1 Identification of Causes and F uenc Classification

The breaking of the shaft of a recirculation pump is considered a design basis accident event.
It has been evaluated as a mild accident in relation to other design basis accidents such as the
loss-of-coolant accident. The analysis has been conducted with consideration to a single or
two loop operation. Two loop operation represents the worst case since single loop operation
is limited to approximately 70% power.

This postulated event is bounded by the more limiting case of recirculation pump seizure.

15.3.4.1.1 Identification of Causes

The case of recirculation pump shaft breakage represents the unlikely event of rapid stoppage
of the pump operation of one recirculation pump. This event produces a rapid decrease of
core flow.
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15.3.4.1.2 Frequency Classification

This event is categorized as an incident of infrequent frequency.

15.3.4.2 S uence of Events and S stems eration

15.3.4.2.1 Sequence of Events

Apostulated instantaneous break of the pump motor shaft of one recirculation pump as
discussed in Section 15.3.4.1.1 willcause the core flow to decrease rapidly resulting in water
level swell in the reactor vessel. When the vessel water level reaches the high water level
setpoint (Level 8), a main turbine trip and feedwater pump trip willbe initiated.

A reactor scram and the xemaining recirculation pump trip willbe initiated due to the turbine
trip. Eventually the vessel water level willbe controlled by HPCS and/or RCIC flow.

15.3.4.2.1.1 Identification of exator Actions. The operator must ascertain that the reactor
scrams resulting from reactor water level swell. The operator should regain control of reactor
water level through HPCS and/or RCIC opexation and monitor reactor water level and pressure
control after shutdown.

15.3.4.2.2 Systems Operation

Normal operation ofplant instrumentation and control is assumed. This event takes credit for
vessel water level (Level 8) instrumentation to scram the reactor and trip the main turbine and
feedwater pumps. High system pressure is limited by the pressure relief system operation.

Opexation of HPCS and/or RCIC is expected in oxder to maintain adequate water level control.

15.3.4.2.3 The Effect of Single Failures and Operator Errors

Effects of single failures in the high vessel level (L8) trip are similar to the considerations in
Section 15.3.1.2.3.2.

Assumption of single component failure or operator error in other equipment has been
examined and this has led to the conclusion that no other credible failure exists for this event.
Therefore, the bounding case has been considered.

15.3.4.3 Core and S stem Performance

The pump shaft break event is bounded by the pump seizure event. Since this event is less
limiting than that event, only qualitative evaluation is provided. Therefore, no discussion of
mathematical model, input parameters, and consideration of uncertainties, etc., is necessaxy.
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15.3.4.3.1 Qualitative Results

Ifthis unlikely event occurs, core coolant flow willdrop rapidly. The level swell produces a

trip of the main and feedwater turbines. A scram is initiated due to turbine trip. Since heat
flux decreases more rapidly than the rate at which heat is removed by the coolant, there is no
impact on thermal limits. Additionally, the bypass valves and the potential for a momentary
opening of some of the SRVs limitthe pressure well within the range allowed by the ASME
vessel code. Therefore, the RCPB is not impacted by overpressure.

The severity of this pump shaft break event is bounded by the pump seizure event. In either of
these two events, the recirculation drive flow of the affected loop decreases rapidly.

In the case of the pump seizure event, the loop flow decreases faster than the normal flow
coastdown as a result of the large hydraulic resistance introduced by the stopped rotor. For
the pump shaft break event, the hydraulic resistance caused by the broken pump shaft is less
than that of the stopped rotor for the pump seizure event. Therefore, the core flow decrease
following a pump shaft break effect is slower than the pump seizure event. Thus, it can be
concluded that the potential effects of the hypothetical pump shaft break accident are bounded

by the effects of the pump seizure event.

15.3.4.4 Barrier Performance

The bypass valves and momentary opening of some of the SRVs limitthe pressure well within
the range allowed by the ASME vessel code. Therefore, the RCPB is not impacted by
overpres sure.

15.3.4.5 Radiolo cal Cons uences

Since this event does not result in any fuel failures or any release ofprimary coolant to either
the secondary containment or to the environment there are no radiological consequences
associated with this event.

15.3.5 RF~RENCES

15.4-1 General Electric Company, WNP-2 Power Uprate Transient Analysis Task
Report, GE-NE-208-08-0393, September 1993.
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TABLE15,3-1

SEQUENCE OF EVENTS FOR FIGURE 15.3-1

Trip of One Recirculation Pump Motor
Uprated Power

Time (sec)

45

Event

Trip of one recirculation pump initiated.

Jet pump diffuser flow reverses in the tripped loop.

Core flow and power level stabilize at new equilibrium conditions.

'pproximately.
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TABLE15.3-2

SEQUENCE OF EVENTS FOR FIGURE 15.3-2

Trip ofBoth Recirculation Pump Motors
Uprated Power

Time (sec)

0

5.66

5.66

5.67

5.76

Event

Trip ofboth @circulation pumps initiated.

Vessel water level (L8) trip initiates turbine trip.

Feedwater pumps are trjyed off.

Main turbine stop valves reach 90% open position and initiate reactor
scram trip.

Turbine bypass valves open.
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TABLE15.3-3

SEQUENCE OP ~~S FOR FIGURE 15.3-3

Recirculation Plow Control Failure
Decreasing Flow in One Loop

Uprated Power

Time (sec)

4a

45'ventInitiate fast down scale of recirculation pump speed in one loop.

Jet pump diffuser flow reverses in the affected loop.

Core flow and power level stabilize at new equilibrium conditions.

'pproximately.
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TABLE15.34

SEQUENCE OF EVENS FOR FIGURE 15.3-4

Recirculation Flow Control Failure
Decreasing Flow in Both Loops (5%/sec)

Uprated Power

Time (sec) Event

0 Initiate 5%/sec down scale of recirculation pump speed in both loops.

85'ore flow and power level stabiTize at new equilibrium conditions.
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TABLE15.3-5

SEQUENCE OF EVENTS FOR F1GURE 15.3-5

One Recirculation Pump Seizure
Uprated Power

Time (sec) Event

4.40

4.40

Seizure of one recirculation pump initiated.

Jet pump diffuser flow reverses in the seized loop.

Vessel water high level (L8) trip initiates a turbine trip.

Feedwater pumps are tripped off.

4.41 Main turbine stop valves reach 90% open position and initiate
reactor scram.

4.59 Active recirculation loop trips due to previous turbine trip.

Approximately.
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15.4 REACTIVITYAND POWER DISTRIBUTI N AN MALIES

15.4.1 ROD WITHDRAWALERROR - LOW POWER.

This transient is classified as a nonlimiting event for both original and uprated power
conditions. Therefore, no further analysis was performed at the time of power uprate.

15.4.1.1 Control Rod Removal Error Durin Refuelin

15.4.1.1.1 Identification of Causes and Frequency Classification

The event considered is inadvertent criticality due to the complete withdrawal or removal of
the most reactive rod during refueling. The probability of the initial causes alone is considered
low enough to warrant its being categorized as an infrequent incident since there is no
postulated set of circumstances which results in an inadvertent rod withdrawal error (RWE)
while in the refuel mode.

15.4.1.1.2 Sequence of Events and Systems Operation

15.4.1.1.2.1 Initial Control Rod Removal. During refueling operations, safety system
interlocks provide assurance that inadvertent criticality does not occur because a control rod
was removed or is withdrawn in coincidence with another control rod.

15.4.1.1.2.2 Fuel Insertion With Control Rod Removed. To minimize the possibility of
loading fuel into a cell containing no control rod, it is required that all control rods are fully
inserted when fuel is being loaded into the core. This requirement is backed up by refueling
interlocks on rod withdrawal and movement of the refueling platform. When the mode switch
is in the "REFUEL" position, the interlocks prevent the platform from being moved over the
core ifa control rod is withdrawn and fuel is on the hoist. Likewise, ifthe refueling platform
is over the core and fuel is on the hoist, control rod motion is blocked by the interlocks.

15.4.1.1.2.3 Second Control Rod Removal. When the platform is not over the core (or fuel
is not on the hoist) and the mode switch is in the "REFUIH." position, only one control rod
can be withdrawn. Any attempt to withdraw a second rod results in a rod block by the
refueling interlocks.

Since the core is designed to meet shutdown requirements with the highest worth rod
withdrawn, the core remains subcritical even with one rod withdrawn.

15.4.1.1.2.4 Control Rod Removal Without Fuel Removal. The design of the control rod,
incorporating the velocity limiter, does not physically permit the upward removal of the
control rod without the simultaneous or prior removal of the four adjacent fuel bundles. This
precludes any hazardous condition.
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15.4.1.1.2.5 Identification of erator Actions. No operator actions are required to preclude
this event since the plant design prevents its occurrence.

15.4.1.1.2.6 Effect of Sin le Failure and erator Errors. Ifany one. of the operations
involved in initial failure or error is followed by any other single equipment failure or single
operator exror, the necessary safety actions are taken (e.g., rod block or scram) automatically
prior to violation of any limits.

15.4.1.1.3 Core and System Performances

Since the probability of inadvertent criticality during refueling is precluded, the core and
system performances were not analyzed. The withdrawal of the highest worth control rod
during refueling willnot result in criticality. This is verified experimentally by performing
shutdown margin checks. Additional reactivity insertion is precluded by interlocks. As a
result, no radioactive material is released from the fuel, making it unnecessary to assess any
radiological consequences.

No mathematic models are involved in this event. The need for input parameters or initial
conditions is not required as there are no results to repoit. Consideration of uncertainties is
not appropriate.

15.4.1.1.4 Barrier Performance

An evaluation of the barrier performance was not made for this event since it is a highly
localized event and does not result in any change in the core pressure or temperature.

15.4.1.1.5 Radiological Consequences

An evaluation of the radiological consequences was not made for this event since no
radioactive material is released from the fuel.

15.4.1.2 Continuous Rod Withdrawal Durin Reactor Startu

15.4.1.2.1 Identification of Causes and Frequency Classification

This event is categorized as an infrequent incident. The probability of further development of
this event is low because it is contingent upon the failure of the rod worth minimizer (RWM)
system or failure of a second licensed operator (or technically qualified member of the
technical staff) observing the out-of-sequence rod selection concurrent with a high worth rod,
out-of-sequence rod selection contrary to procedures, and operator disregard of continuous
alarm annunciations prior to safety system actuation.
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15.4.1.2.2 Sequence of Events and Systems Operation

15.4.1.2.2.1 S uence of Events. Control RWEs are not considered credible in the startup
and low power ranges. The RWM or second licensed operator (or other technically qualified
member of the technical staff) prevents the operator from selecting and withdrawing an
out-of-sequence control rod.

Continuous control RWEs during reactor startup are precluded by the RWM or second
qualified person. The RWM or second qualified person prevents the withdrawal of an
out-of-sequence control rod from 100% control rod density to 10% of rated thermal power.

15.4.1.2.2.2 Identification of erator Actions, No operator actions are required to preclude
this event since plant design prevents its occurrence.

15.4.1.2.2.3 Effects of Sin le Failure and erator Errors. Ifany one of the operations
involved in the initial failure or error is followed by another single component failure or single
operator error, the necessary safety actions are automatically taken to preclude violation of any
limits.

15.4.1.2.3 Core and System Performance

The performance of the RWM or second licensed operator (or technically qualified member of
the technical staff) prevents erroneous selection and withdrawal of an out-of-sequence control
rod. Thus, core and system performance-is not affected by such a single operator error.

No mathematical models are involved in this event. The need for input parameters or initial
conditions is not required as there are no results to report. Consideration of uncertainties is
not applicable.

15.4.1.2.4 Barrier Performance

An evaluation of the barrier performance was not performed for this event since there is no
postulated set of circumstances for which this error could occur.

15.4.1.2.5 Radiological Consequences

An evaluation of the radiological consequences is not required for this event since no
radioactive material is released.
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15.4.2 ROD WITHDRAWALERROR - AT POWER

15.4.2.1 Identification of Causes and F uenc Classifications

15.4.2.1.1 Identification of Causes

While operating in the power range in a normal mode of operation, the reactor operator makes
a procedural error and withdraws the maximum worth control rod until the rod block monitor
(RBM) system inhibits further withdrawal.

15.4.2.1.2 Frequency Classification

The probability of this event is considered low enough to warrant its being categorized as an
infrequent incident. However, because of the lack of sufficient frequency database, this event
is considered an incident of moderate frequency.

15.4.2.2 S uence fEvents and S stems eration

15.4.2.2.1 Sequence of Events

The sequence of events for this transient is presented in Table 15.4-1.

15.4.2.2.2 Systems Operations

The focal point of this event is localized to a small portion of the core; therefore, although
reactor control and instrumentation is assumed to function normally, credit is taken only for
the RBM system.

While operating in the power range in a normal operational mode, the reactor operator makes
a procedural error and withdraws the maximum worth control rod until the RBM system
inhibits further withdrawal.

Under most normal operating conditions no operator action is required. Should the peak linear
power design limits be exceeded, the nearest local power range monitor (LPRM) would detect
the condition and alarm. The operator would acknowledge the alarm and take appropriate
action.

Ifthe RWE is severe, the RBM system would alarm, at which time the operator would
acknowledge the alarm and take corrective action. Even for conditions such as highly
abnormal control rod patterns, operating conditions, operator disregard of all alarms and
warnings, and continuous control rod withdrawal, the RBM system willblock further
withdrawal of the control rod before the fuel reaches the point of boiling transition or the 1%
plastic strain limitimposed on the clad.
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15.4.2.2.3 Effect of Single Failure and Operator Errors

Operator errors do not impact the consequences of this event due to the single failure proof
design of the RBM system.

15.4.2.3 Core and S stem Performance

15.4.2.3.1 Mathematical Model

The mathematical model is referenced in the cycle-specific reload analysis. For this event the
reactivity insertion rate is slow; therefore, it is adequate to assume that the core has time to
equilibrate (i.e., that both the neutron flux and heat flux are in phase). Making use of the
above assumption, this event is calculated using a steady-state three-dimensional coupled
nuclear-thermal-hydraulics computer program. Allspatial effects are included in the
calculation. The program is described in Reference 4.3-1.

The primary output from this code, in addition to the basic nuclear parameters, is the variation
of the linear heat generator rate (LHGR), the variation of the minimum critical power ratio
(MCPR), the total reactor power, and the variation of the in-core instrument responses. These
instrument responses are used to predict the RBM action under the specified condition for the
RWE.

The analytical methods and assumptions which are used in evaluating the consequences of this
accident are considered to provide a realistic, yet conservative assessment of the consequences.

15.4.2.3.2 Input Parameters and Initial Conditions

The number ofpossible RWE transients is large due to the number of control rods and the
wide range of exposures and power levels. In order to encompass all of the possible RWEs
which could conceivably occur, a limiting analysis is defined such that a conservative
assessment of the consequences is provided.

ao The assumed error is a continuous withdrawal of the maximum worth rod at its
maximum drive speed;

b. The core is assumed to be operating at rated conditions;

C. The reactor is presumed to be in its most reactive state and devoid of all xenon.
This ensures that the amount of excess reactivity which must be controlled by
the movable control rods is maximum;
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d. It is assumed that the operator has fully inserted the maximum worth rod prior
to its removal and selected the remaining control rod pattern in such a way as to
approach thermal limits in the fuel bundles in the vicinityof the rod to be
withdrawn. (This control rod configuration would only be achieved by
deliberate operator action or by numerous operator errors.);

e. The operator is assumed to ignore all warnings during the transient;

Of the four LPRM strings nearest to the control rod being withdrawn, the two
highest reading LPRMs during the transient are assumed to have failed; and

g One of the two instrument channels is assumed to be bypassed and out-of-
service. The A and C LPRM chambers input to one channel, while the B and D
chambers input to the other. The channel with the greatest response is assumed
to be bypassed.

15.4.2.3.2.1 Rod Block Monitor S stem eration. The RBM system minimizes the
consequences of a RWE by blocking motion of the control rod before the safety limits are
exceeded.

The RBM has three trip levels (rod withdrawal permissive removed). The trip levels may be
adjusted and are nominally 8% of reactor power apart. The highest trip level is set so that the
safety limitis not exceeded. The lower two trip levels are intended to provide a warning to
the operator. Settings are 106%, 98%, and 90% of initial, steady-state, operating power at
100% flow. The trip levels are automatically varied with reactor coolant flow to protect
against fuel damage at lower flows. The variation is set to ensure that no fuel damage will
occur at any indicated coolant flow. The operator may encounter any number (up to three) of
trip points depending on the starting power of a given control rod withdrawal. The lower two
points may be passed up (reset) by manual operation of a push button. The reset permissive is
actuated (and indicated by a light) when the RBM reaches 2% power less than the trip point.
The operator would then assess his local power and either reset or select a new rod. The
highest (power) trip point may not be reset. 0'5.4.2.3.3

Results

The consequences of this transient are referenced in the cycle-specific reload analysis.

15.4.2.3.4 Considerations of Uncertainties
I

The conservative assumptions which ensure that this event has been conservatively analyzed
have been previously discussed in Section 15.4.2.3.2.

l
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15.4.2.4 Barrier Performance

An evaluation of the barrier performance was not made for this event since this is a localized
event with very little change in the gross core characteristics. Typically, an increase in total
core power is less than 5% and the changes in pressure are negligible.

15.4.2.5 Radiolo cal Cons uences

An evaluation of the radiological consequences is not required for this event since no
radioactive material is released from the fuel.

15.4.3 CONTROL ROD MALOPERATION(SYSTEM MALFUNCTIONOR
OPERATOR ERROR)

This event is covered with evaluation cited in Sections 15.4.1 and 15.4.2.

15.4.4 STARTUP OF IDLERECIRCULATIONPUMP

15.4.4.1 Identification of Causes and F uenc Classification

15.4.4.1.1 Identification of Causes

This action results directly from the operator's manual action to initiate pump operation. It
assumes that the remaining loop is already operating.

15.4.4.1.2 Frequency Classification

15.4.4.1.2.1 Normal Restart of Recirculation Pum at Power. This event is categorized as

an incident of moderate frequency.

15.4.4.1.2.2 Abnormal Startu of Idle Recirculation Pum . This event is categorized as an
incident of moderate frequency.

15.4.4.2 S uence of Events and S stems eration

15.4.4.2.1 Sequence of Events

Table 15.4-2 lists the sequence of events for Figure 15.4-1.

15.4.4.2.1.1 Og . Yh a W * f p «i W
the idle loop is as follows:

a. Adjust rod pattern as necessary for new power level following idle loop start,

15.4-7



WNP-2 FSAR Amendment 53
November 1998

b. Determine that the idle recirculation pump suction and discharge block valves
are open and, ifnot, place them in this configuration,

C. Readjust flow of the running loop downward to less than half of the rated flow,

Determine that the temperature difference between the two loops is no more
than 50'F apart,

Start the idle loop pump and adjust flow to match the adjacent loop flow.
Monitor reactor power, and

f. Readjust power as necessary.

NOTE: The time for the operator to perform the above work is approximately one-half hour.

15.4.4.2.2 Systems Operation

This event assumes and takes credit for normal functioning ofplant instrumentation and
controls. No protection systems action is anticipated. No engineered safety feature (ESF)
action occurs as a result of the event.

15.4.4.2.3 The Effect of Single Failures and Operator Errors

Attempts by the operator to start the pump at higher power levels willresult in a reactor scram
on flux.

15.4.4.3 Core and S stem Performance

15.4.4.3.1 Mathematical Model

The nonlinear dynamic model described in Section 15.1.1.3.1 is used to simulate this event.

15.4.4.3.2 Input Parameters and Initial Conditions

This analysis has been performed unless otherwise noted with plant conditions in Table 15.0-2.

The active recirculation loop is operating with a pump speed that produces about 45% of
normal rated jet pump diffuser flow in the active jet pumps. The inactive recirculation loop jet
pumps are forward flowing at about 2% of normal jet pump diffuser flow because of natural
circulation affects. The core is receiving about 34% of its normal rated flow.
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The idle recirculation pump suction and discharge block valves are open. Normal procedure
requires leaving an idle loop in this condition to maintain the loop temperature within the
required limits for restart.

15.4.4.3.3 Results

The transient response to the incorrect startup of a cold idle recirculation loop is shown in
Figure 15.4-1. Shortly after the pump begins to move, the flow from the started jet pump
diffusers causes the core inlet flow to increase. The pump startup demand is conservatively
assumed to ramp at a rate of 3.3% until maximum pump speed is achieved. The diffuser
flows on the started side of the reactor increase ultimately to about 144% of rated while the
flow rate of the opposite loop diffusers decreases and eventually reverses to about -8% of
rated. As the inactive loop pump increases speed the cold fluid is pumped out of the
recirculation loop piping and is mixed with hot downcomer fluid and the mixture flows to the
core with a resulting increase of the core inlet subcooling.

A moderate-duration neutron fluxpeak to just above 124% of NB rated (NBR = 3486 MWt)
is produced as the colder, increasing core flow reduces the void volume. Surface heat flux
follows the slower response of the fuel and peaks at 110% of rated before decreasing after the
cold water is washed out of the loop at about 30 sec. No damage occurs to the fuel barrier as
the MCPR remains substantiaHy above the safety limit.

15.4.4.3.4 Consideration of Uncertainties

This particular transient is analyzed for an initialpower level that is higher than that expected
for the actual event. The slower thermal response of the fuel mitigates the effects of the rather
sharp neutron flux spike and even in this high range ofpower, no impact on thermal limits is
possible.

15.4.4.4 Barrier Performance

No evaluation of barrier performance is required for this event since no significant pressure
increases are incurred during this transient. See Figure 15.4-1.

15.4.4.5 Radiolo ical Cons uences

An evaluation of the radiological consequences is not required for this event since no
radioactive material is released.

15.4-9



WNP-2 FSAR Amendment 53
November 1998

'5.4.5 RECIRCULATIONFLOW CONTROL FAILUREWITH INCREASING FLOW

15.4.5.1 Identification of Causes and F uenc Clas ification

15.4.5.1.1 Identification of Causes

An upscale failure of the master manual setpoint station can cause an increase in the core
coolant flow rate. Upscale failure of an individual remote manual setpoint station or manual
demand loop can also cause an increase in core coolant flow rate.

15.4.5.1.2 Frequency Classification

This event is an incident of moderate frequency.

15.4.5.2 S uence of Events and S stem erati n

15.4.5.2.1 Sequence of Events

15.4.5.2.1.1 S eed Increase of One Recirculation Pum . Table 15.4-3 lists the sequence of
events for Figure 15.4-2.

15.4.5.2.1.2 S eed Increase of Two Recirculation Pum s. Table 15.4-4 lists the sequence of
events for Figure 15.4-3.

I

15.4.5.2.1.3 Identification of erator Actions.

a. Reduce flow to minimum, and
b. Identify cause of failure.

Reactor pressure willbe controlled as required, depending on whether a restart or cooldown is
planned. In general, the corrective action would be to hold reactor pressure and condenser
vacuum for restart after the malfunction has been repaired. The following is the sequence of
operator actions expected during the course of the event, assuming restart.

a. Observe that all rods are in,

b. Check reactor water level and maintain above low level (L2) trip to prevent
main steam line isolation valves (MSIVs) from isolating,

c. Switch the reactor mode switch to the "startup" position,

d. Continue to maintain vacuum and turbine seals,
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e. Reduce the setpoint to miiiimum,

f. Monitor the turbine coastdown and auxiliary systems, and

g. Restart the reactor as required.

NOTE: Time required from first trouble alarm to restart would be approximately 1 hr.

15.4.5.2.2 Systems Operation

The analysis of this event assumes and takes credit for normal functioning ofplant
instrumentation and controls, and the reactor protection system (RPS). Operation of ESF is
not expected.

15.4.5.2.3 The Effect of Single Failures and Operator Errors

Both of these transients lead to a rise in reactor power level. Corrective action first occurs in
the high flux trip which, being part of the RPS, is designed to single failure criteria. Operator
errors are not of concern due to automatic shutdown features.

15.4.5.3 Core and S stem Performance

15.4.5.3.1 Mathematical Model

The nonlinear dynamic model described in Section 15.1.1.3.1 is used to simulate this event.

15.4.5.3.2 Input Parameters and Initial Conditions

These analyses have been performed, unless otherwise noted, with plant conditions tabulated in
Table 15.0-2.

The input parameters and initial conditions are referenced in the cycle-specific reload analysis.

In each of these events the most severe transient results when initial conditions are established
for operation at the lower end of the maximum allowed flow control rod line (i.e., high-power
low-flow conditions). Specifically, this is 61% rated power (NBR = 3486 MWt) and 38%
core flow. The initial operating MCPR is governed by the MCPQ. The maximum ramp rate
of the recirculation loop pumps for an upscale failure of the master manual setpoint station is
limited by the adjustable speed drive system to approximately 10%/sec.

15.4.5.3.3 Results

15.4.5.3.3.1 S eed Increase of One Recirculation Pum . Figure 15.4-2 show the analysis of
a failure where one recirculation pump speed is increased at a rate of 25%/sec. The rapid
increase in core flow causes a sharp rise in neutron flux initiating a reactor scram at



Amendment 53
November 1998

approximately 2.5 sec. The peak neutron flux reached was 136% of NB rated value
(NBR=3486 MWt), while the accompanying average fuel surface heat flux reaches 78% of
NB rated (NBR=3486 MWt) at approximately 3.2 sec. The MCPR remains considerably
above the safety limitand the fuel center temperature increases 233'F. Reactor pressure is
discussed in Section 15.4.5.4.

15.4.5.3.3.2 S eed Increase of Two Recirculation Pum s. Figure 15.4-3 illustrates the
failure where the speed of both recirculation loop pumps is increased at a ramp rate of
approximately 10%/sec. It is very similar to the above transient. Flux scram occurs at
approximately 4.3 sec, peaking at approximately 150% of NB rated (NBR=3486 MWt) while
the average surface heat flux reaches 91% at approximately 5.5 sec. The MCPR remains
considerably above the safety limitand fuel center temperature increases 550'F.

15.4.5.3.4 Considerations of Uncertainties

Some uncertainties in void reactivity characteristics, scram time and worth are expected to
force analytical results to be more severe than under actual plant conditions.

15.4.5.4 Barrier Performance

15.4.5.4.1 Speed Increase of One Recirculation Pump

This event results in a slight increase in reactor vessel pressure, as shown in Figure 15.4-27,
and does not impact the reactor coolant pressure boundary (RCPB).

15.4.5.4.2 Speed Increase of Two Recirculation Pumps

This event results in a slight increase in reactor vessel pressure as shown in Figure 15.4-3 and
does not impact the RCPB.

15.4.5.5 Radiolo cal Con uenc

An evaluation of the radiological consequences is not required for this event since no
radioactive material is released.

15.4.6 CHEMICALAND VOLUMECONTROL SYSTEM MALFUNCTIONS

This event is not applicable to boiling water reactor (BWR) plants.
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15.4.7 MISPLACEDBUNDLEACCIDENT

15.4.7.1 Identification of Causes and F uenc Classification

15.4.7.1.1 Identification of Causes

The event discussed in this section is the improper loading of a fuel bundle and subsequent
operation of the core. Thne errors must occur for this event to take place in the initial core
loading. First, a bundle must be misloaded into a wrong position in the core. Second, the
bundle which was supposed to be loaded where the mislocation occurred would have to be

~ placed in an incorrect location. Third, the misplaced bundles would have to be overlooked
during the core verification performed following core loading.

15.4.7.1.2 Frequency of Occurrence

This event occurs when a fuel bundle is loaded into the wrong location in the core. It is
assumed the bundle is misplaced to the worst possible location and the plant is operated with
the mislocated bundle. This event is categorized as an infrequent incident based on the
expected frequency of 0.004 events/operating cycle.

15.4.7.2 S uence of Events and S stems eration

The postulated sequence of events for the misplaced bundle accident (MBA) is presented in
Table 15.4-5.

Fuel loading errors, undetected by in-core instrumentation following fueling operations, may
result in undetected reductions in thermal margins during power operations. No detection is
assumed, and therefore, no corrective operator action or automatic protection system
functioning occurs.

15.4.7.2.1 Effect of Single Failure and Operator Errors

This analysis ahcady represents the worst case (i.e., operation of a misplaced bundle with
three single equipment failures or single operator errors).

15.4.7.3 Core and S stem Performance

15.4.7.3.1 Mathematical Model

A three-dimensional BWR simulator model is used to calculate the core performance resulting
from this event. The results of cycle-specific analyses are shown in the cycle-speciTic reload
reports.
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15.4.7.3.2 Input Parameters and Initial Conditions

Initial input parameters and conditions are cycle specific and provided by the cycle-specific
reload reports referenced in the Core Operating Limits Report (COLR). The fuel bundle
loading error with the severest consequences occurs at "beginning of core" (BOC) when a
low-enriched bundle (which should be loaded at the periphexy) is interchanged with a
high-enriched bundle (which should be loaded adjacent to a LPRM) predicted to have the
highest LHGR and/or lowest CPR in the core. After the loading error is made and has gone
undetected, it is assumed fox puxposes of conservatism that the operator uses a control rod
pattern which places the limitingbundle in the four bundle array containing the misplaced
bundle on design thermal limits, as recorded by LPRM.

As a result of loading the low-enriched bundle in an improper location, the reading of the
adjacent LPRM decreases. Because there are no instruments in the three-mirror-images of the
four-bundle-array, the operator incorrectly believes these arxays are operating at the same
power as the instrumented one. As a result of placing the instrumented array on limits, the
three-mirror-image arrays exceed the design limit. By xeplacing the high-enriched bundle with
the greatest power peaking by the low-enriched bundle, it is assured that the difference in
power peaking between the instrumented and the non-instrumented arrays is maximum (the
b,CPR and HLER are the upper bounds for this exror).

Other input parameters assumed are given in the COLR.

15.4.7.3.3 Results

Results of analyzing the woxst fuel bundle loading error are provided in the COLR. The
MCPR remains well above the point whexe boiling transition would be expected to occur and
the maximum linear heat generation rate does not exceed the 1% plastic strain limitfor the
clad. Therefoxe, no fuel damage occurs as a result of this event.

15.4.7.3.4 Considerations of Uncertainties

In order to ensure the conservatism of this analysis, major input parameters are taken as a
worst case. The bundle is placed in location with the highest LHGR and/or the lowest CPR in
the core and the bundle is operating on design thermal limits. This ensuxes that the d,CPR and
the hLHGR are the upper bounds for the error.

15.4.7.4 Barrier Performance

An evaluation of the barrier performance was not made for this event since it is a mild and
highly localized event. No perceptible change in the core pressure would be observed.
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15.4.7.5 Radiolo cal Cons uences

An evaluation of the radiological consequences is not required for this event since no
radioactive material is released.

15.4.8 SPECTRUM OF ROD EJECTION ASSEMBLIES

This event is not applicable to BWR plants.

15.4.9 CONTROL ROD DROP ACCIDENT

15.4.9.1 Identification of Causes and F uenc Classification

15.4.9.1.1 Identification of Causes

The control rod drop accident (CRDA) is the result of a postulated event in which a high worth
control rod is inserted out-of-sequence into the core. Subsequently, it becomes decoupled
from its drive mechanism'. The mechanism is withdrawn, but the decoupled control rod is
assumed to be stuck in place. At a later optimum moment, the control rod suddenly falls free
and drops out of the core. This results in the removal of large negative reactivity from the
core and a localized power excursion.

A more detailed discussion is given in Reference 15.4-1.

15.4.9.1.2 Frequency Classification

The CRDA is categorized as a limiting fault because it is not expected to occur during the
lifetime of the plant. However, ifpostulated to occur, it has consequences that include the
potential for the release of radioactive material.

For radiological release, this event is the limiting incident for any cycle.

15.4.9.2 S uence of Events and S stems eration

15.4.9.2.1 Sequence of Events

Before the CRDA is possible, the sequence of events presented in Table 15.4-6 must occur.
No operator actions are required to terminate this event. Subsequent to reactor scram which
terminates the event, normal vessel inventory makeup systems willbe used as available
including reactor core isolation cooling and/or high-pressure core spray (not simulated).
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15.4.9.2.2 Systems Operation

An unlikely set of circumstances makes possible the rapid removal of a control rod. The
dropping of the rod results in high reactivity in a small region of the core. For large, loosely
coupled cores, this would result in a highly peaked power distribution and subsequent
operation of shutdown mechanisms. Significant shifts in the spatial power generation would
occur during the course of the excursion.

The RWM system limits the worth of any control rod which could be dropped by regulating
the withdrawal sequence. This prevents the movement of an out-of-sequence rod in
accordance to the prescribed banked position withdrawal sequence (BPWS) from 100% control
rod density to 10% of rated thermal power (the low power setpoint). The BPWS requirements
are described in Reference 15.4-2.

The BPWS is assumed to be adhered to throughout the event. The RWM would enforce
adherence to the prescribed BPWS.

The termination of this excursion is accomplished by automatic safety feature shutdown
mechanisms. Therefore, no operator action during the event is required. Although other
normal plant instrumentation and controls are assumed to function, no credit for their
operation is taken in the analysis of this event.

15.4.9.2.3 Effect of Single Failures and Operator Errors ~
I

Systems mitigating the consequences of this event are the RWM and the APRM scram
systems. The APRM scram system is designed to single failure criteria. Failure of the RWM
concurrent with an operator error of withdrawing an out-of-sequence rod contrary to
procedures would be required (in addition to the initial event) to result in a potentially more
limiting event. Therefore, sufficient redundancy exists such that termination of this transient
within the limiting results discussed below is assured.

No operator error (in addition to the one that initiates this event) can result in a more limiting
case since the RPS willautomatically terminate the transient.

15.4.9.3 Core and S stem Performance

15.4.9.3.1 Mathematical Model

The mathematical model is referenced in the COLR. The analytical methods, assumptions,
and conditions for evaluating the excursion aspects of the CRDA are described in detail in
References 15.4-1, 15.4-3, and 15.4-4. They are considered to provide a realistic, yet
conservative assessment of the associated consequences. The data presented in
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Reference 15.4-2 shows that the BPWS requirements reduce the control rod worths to an
acceptable value.

This accident is analyzed each cycle and the results are shown in Section 15.P.4.3.

15.4.9.3.2 Input Parameters and Initial Conditions

The core at the time of rod drop accident is assumed to be at the point in cycle which results in
the highest control rod worth (contains no xenon) to be in a hot-startup condition, and to have
the control rod drive mechanisms moved in accordance to BPWS requirements. Removing
xenon, which competes well for neutron absorptions, increases the fractional absorptions, or
worth, of the control rods.

Since the maximum incremental rod worth is maintained at very low values, the postulated
CRDA cannot result in peak enthalpies in excess of 280 cal/gm for any plant condition.

15.4.9.3.3 Results

Radiological evaluations are based on the assumed failure of 850 fuel rods. The number of
rods which exceed the damage threshold is less than 850 for all plant operating conditions or
core exposure provided the peak enthalpy is less than the 280 cal/gm design limit.

The results of the compliance-check calculation, indicate that the maximum incremental rod
worth is below the worth required to cause a CRDA which would result in 280 caUgm peak
fuel enthalpy. The conclusion is that the 280 cai/gm design limitis not exceeded and the
assumed failure of 850 fuel rods for the radiological evaluation is conservative.

15.4.9.4 Barrier Performance

An evaluation of the barrier performance was not made for this accident since this is a
localized event with no significant change in the gross core temperature or pressure.

15.4.9.5 Radiolo cal Cons uences

The radiological analysis is based on Reference 15.4-5. Specific models, assumptions, and the
program used for computer evaluation are described in Reference 15.4-6. Specific parametric
values used in the evaluation are presented in Table 15.4-7.

15.4.9.5.1 Fission Product Release from Fuel

The failure of 850 fuel rods is used for this analysis. The mass fraction of the fuel in the
damaged rods which reaches or exceeds the initiation temperature of fuel melting (taken as
2804'C) is estimated to be 0.0077.
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Fuel reaching melt condition is assumed to release 100% of the noble gas inventory and 50%
of the iodine inventory. The remaining fuel in the damaged xods is assumed to release 10% of
both the noble gas and iodine inventories.

A maximum equilibrium inventory of fission products in the coxe is based on 1000 days of
continuous operation at 3556 MWt. No delay time is considered between departure from that
power condition and the initiation of the accident.

15.4.9.5.2 Fission Product Transport to the Environment

The transport pathway is shown in Figure 15.4-4 and consists of caxxyover with steam to the
turbine condenser prior to MSIV closure, and leakage fxom the condenser to the environment.
No credit is taken for the tuxbine building. Of the activity released fxom the fuel, 100% of the
noble gases and 10% of the iodines are assumed to be carried to the condenser before MSIV
closure is complete.

Of the activity reaching the condensex, 100% of the noble gases and 10% of the iodines (due
to partitioning and plate-out) remain airboxne. The activity airborne in the condenser is
assumed to leak directly to the environment a rate of 1% per day. Radioactive decay is
accounted for during residence in the condenser, however, it is neglected after release to the
environment.

The activity airborne in the condenser is presented in Table 15.4-8. The cumulative release of
activity to the environment is presented in Table 15.4-9.

15.4.9.5.3 Results

The calculated exposures from the design basis analysis are presented in Table 15.4-10 and are
within the guidelines of 10 CFR 100.
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TABLE 15.4-1

SEQUENCE OF EVENTS - ROD WITHDRAWALERROR IN POWER RANGE

Time (sec) Event

Core is assumed to be operating at rated conditions.

Operator selects and withdraws the maximum worth control rod.

The total core power and the local power in the vicinityof the control
rod lllcrease.

15

20

40

60

80

The LPRM system indicates excessive localized peaking.

The operator ignores warning and continues withdrawal.

The RBM system indicates excessive localized peaking.

The operator ignores warning and continues withdrawal.

The RBM system initiates a rod block inhibiting further withdrawal.

Reactor core stabilizes at higher core power level.

Operator re-inserts control rod to reduce core power level.

Core stabilizes at rated conditions.

Approximately.
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TABLE 15.4-2

SEQUENCE OF EVENTS FOR AN ABNORMALSTARTUP
OF AN IDLERECIRCULATIONLOOP

Time (sec)

0.00

5.00

29.6

29.6

45.7

80+

Event

Plant operating with one recirculation loop only.

Start idle recirculation loop pump motor.

Peak value of core inlet subcooling.

Peak thermal power. Estimated APRM thermal power approximately
1% below'PRM thermal power setpoint.

Pump motor at full speed.

Reactor reaches new equilibrium condition.

15.4-22



WNP-2 FSAR Amendment 53
November 1998

TABLE 15.4-3

SEQUENCE OF EVEN'I'S FOR RECIRCULATIONFLOW CONTROL FAILURE
INCREASING FLOW IN ONE LOOP

Time (sec)

0.00

2.49

48.73

48.73

48.92

Event

Initiate fast increase of recirculation pump speed in one loop.

Reactor high flux scram trip initiated.

Vessel water level (L8) trip initiates turbine trip.

Feedwater pumps trip on high water level (L8).

Recirculation pumps trip due to turbine trip.
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TABLE 15.4-4

SEQUENCE OF EVENS FOR RECIRCULATIONFLOW CONTROL FAILURE
INCREASING FLOW IN TWO LOOPS AT 10%/SEC

PUMP SPEED RAMP RATE LIMIT

Time (sec)

0.00

4.29

6a

14'8.81

48.82

49.00

Event

Initiate fast increase of recirculation pump speed in both loops.

Reactor APRM high flux scram trip initiated.

Turbine control valves start to close on failing turbine prcssure.

Turbine control valves closed.

Vessel high water level (L8) trip initiates main turbine and feedwater
turbine trips.

Main turbine stop valve reaches 90% open position and initiates
recirculation pump trip.

Recirculation pumps trip due to turbine trip.

'pproximately.
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TABLE 15.4-5

SEQUENCE OF EVENTS FOR MISPLACED BUNDLEACCIDENT

(1) During core loading operation, bundle is placed in the wrong position.

(2) Subsequently, the bundle intended for this position is placed in the position of the
previous bundle.

(3) During core verification procedure, error is not observed.

(4) Plant is brought to fullpower operation without detecting misplaced bundle.

(5) Plant continues to operate.
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TABLE15.4-6

SEQUENCE OF EVENTS FOR ROD DROP ACCIDENT

0'lIIle

Event

Reactor is operating with the limitingrod configuration within BPWS.

Rod worth minimizer is not functioning.

Maximum worth control rod blade becomes decoupled from the CRD.

Operator selects and withdraws the CRD of the decoupled rod along
with the other control rods assigned to the RWM group.

Decoupled control rod sticks in the fully inserted or an intermediate
bank position.

(1 sec

Control rod becomes unstuck and drops to the drive position at the
nominal measured velocity plus three standard deviations.

Reactor goes on a positive period and initialpower increase is
terminated by the doppler coefficient.

(1 sec

(5 sec

Average power range monitor 120% power signal scrams reactor.

Scram terminates accident.

Approximately.
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TABLE15.4-7

CONTROL ROD DROP ACCIDENTEVALUATIONP

Data and assumptions used to estimate radioactive source
from postulated accidents.

A.

C.

D.

F.

Power level

Burnup

Fuel damaged

Release of activity by nuclide

Iodine fractions

(1) Organic

(2) Elemental

(3) Particulate

Reactor coolant activity before the accident.

Section 15.4.9.5.1

Section 15.4.9.5.1

850 rods

Table 15.4-9

1

0

N/A

Data and assumptions used to estimate activity released.

A.

B.

C.

D.

F.

Condenser leak rate (%/day)

Turbine building leak rate (%/day)

Valve closure time (sec)

Adsorption and filtration efficiencies

(1) Organic iodine

(2) Elemental iodine

(3) Particulate iodine

(4) Particulate fission products

Recirculation system parameters

(1) Flow rate

(2) Mixingefficiency

(3) Filter efficiency

Containment spray parameters (flow rate, drop
size, etc.)

1.0

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A
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TABLE 15.4-7

CONTROL ROD DROP ACCIDENTEVALUATIONP (Continued)

II. Data and assumptions used to estimate activity released.
(Continued)

G. Containment volumes

H. Allother pertinent data and assumptions

N/A

None

III. Dispersion data

A. Boundary and LPZ distances (m)

B. X/Qs for time intervals of

(1) 0-2 hr - SB

-LPZ

(2)

(3)

(4)

(5)

2-8 hr - LPZ

8-24 hr - LPZ

1-4 days - LPZ

4-30 day - LPZ

IV. Dose data

A. Method of dose calculation

B. Dose conversion assumptions

C. Peak activity concentrations in condenser

D. Doses

1950/4827

2.62 x 10

1.06 x 10

4.47 x 10

2.91 x 10

1.14 x 10

2.97 x 10

Reference 15.4-6

Reference 15.4-6

Table 15.4-8

Table 15.4-10

~;
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TABLE 15.4-8

CONTROL ROD DROP ACCIDENT
ACTIVITYAIRBORNE IN THE CONDENSER (CURIES)

Uprated Power

Isotope 1 Minute 30 Minutes 1 Hr 2 Hr 8 Hr 12 Hr 1 Day 3 Days 4 Days 30 Days
l3!I
l331

l341

l331

2.63E 03 2.62E 03

5.34E 03 5.25E 03

5.78E 03 3.94E 03

4.99E 03 4.74E 03

2.62E 03 2.61E 03

5.17E 03 4.99E 03

2.66E 03 1.20E 03

4.50B 03 4.05E 03

2.54B 03

4.08E 03

1.05E 01

2.15E 03

2.50B 03

3.56E 03

4.42E-01

1.41B 03

2.39B 03 1.97E 03

2.38E 03 4.72E 02

3.34E45 0.00E+00

3.99B 02 2.56E 00

1.79E 03

2.09E 02

O.OOE+00

2.01E-OI

1.47B 02

1.53E-07

0.00E+00

0.00E+00

Total iodine 2.25E 04 1.98E 04 1.77B 04 1.49E 04 9.12E 03 7.58E 03 5.17E 03 2.44E 03 2.00B 03 1.47B 02

83mK

Kr

Kr

Kr
"Kr
89K

l3lmX

l33mX

l33X

l3$mx

l3$X
l33X

l38X

3.33E 04

7.07E 04

2.41E 03

1.34E 05

1.90E 05

1.87E 05

2.79E 03

1.74E 04

5.54E 05

1.05E 05

1.28E 05

4.03E 05

4.34E 05

2.77E 04

6.56E 04

2.41E 03

1.03E 05

1.69E 05

3.30E 02

2.79E 03

1.72E 04

5.53E 05

2.90E 04

1.23E 05

2.12E 03

1.05E 05

2.29E 04

6.07E 04

2.41E 03

7.87E 04

1.50E 05

4.67E-OI

2.78E 03

1.71E 04

5.51B 05

7.68E 03

1.19B 05

9.30E 00

2.42E 04

1.57E 04

5.20E 04

2.41E 03

4.56E 04

1.17E 05

9.38E-07

2.78E 03

1.69E 04

5.48E 05

5.38E 02

1.10E 05

1.79E-04

1.28E 03

1.61E 03

2.05E 04

2.41E 03

1.73E 03

2.70E 04

O.OOE+00

2.73E 03

1.56E 04

5.29E 05

6.38E-OS

6.94E 04

0.00E+00

2.88E-05

3.54E 02

1.10E 04

2.40E 03

1.95E 02

1.02E 04

O.OOE+00

2.70E 03

1.47E 04

5.16E 05

1.54E-09

5.11E 04

0.00E+00

2.29E-10

3.75E 00

1.71E 03

2.39E 03

2.80E-01

5.41E 02

O.OOE+00

2.61E 03

1.25E 04

4.81E 05

O.OOE+00

2.03E 04

O.OOE+00

0.00E+00

4.78E-08

1.01E 00

2.34E 03

1.23E-12

4.38E-03

0.00E+00

2.28E 03

6.52E 03

3.62E 05

0.00E+00

5.13E 02

0 OOE+00

0.00E+00

5.01E-12

2.37E-02

2.32E 03

O.OOE+00

1.19E45

O.OOE+00

2.12E 03

4.69E 03

3.14E 05

0.00E+00

8.04E 01

O.OOE+00

O.OOE+00

0.00E+00

0.00E+00

1.78B 03

0.00B+00

0.00E+00

0.00E+00

3.61B 02

9.65E-01

7.81E 03

0.00B+00

0.00E+00

0.00E+00

O.OOE+00

Total noble gases 2.26E 06 1.20E 06 1.04B 06 9.12E 05 6.70E 05 6.09E 05 5.21E 05 3.74E 05 3.23E 05 9.95E 03



TABLE 15.4-9

CONTROL ROD DROP ACCIDENT
ACTIVITYAIRBORNE TO THE ENVIRONMENT(CURIES)

Uprated Power

Isotope 1 Minute 30Minutcs 1Hr 2Hr 8Hr 12 Hr 1 Day 3 Days 4 Days 30 Days
1311

1331

1331

1341

1351

1.82E-02

2.62E42

3.71E-02

4.04E-02

3.47E-02

5.47E-01

7.33E-01

1.10E 00

1.01E 00

1.01E 00

1.09E 00

1.36E 00

2.19E 00

1.69E 00

1.98E 00

2.18E 00

2.37E 00

4.31E 00

2.45E 00

3.75E 00

8.62E 00

4.76E 00

1.56E 01

3.08E 00

1.13E 01

1.28E 01

5.09E 00

2.20E 01

3.09E 00

1.42E 01

2.50E 01

5.23E 00

3.66E 01

3.09E 00

1.82E 01

6.84E 01

5.23E 00

6.02E 01

3.09E 00

1.98E 01

8.73E 01

5.23E 00

6.34E 01

3.09E 00

1.98E 01

2.58B 02

5.23E 00

6.60E 01

3.09E 00

1.98E 01

Total iodine 1.57E-01 4.40E 00 8.31E 00 1.51E 01 4.33E 01 5.72E 01 8.82E 01 1.57B 02 1.79E 02 3.52E 02

83mK

8SmK

"Kr
83K

Kr
131mX

133mX

133X

13SmX

13SX

I37X

138X

2.32E-01

4.92E-01

1.68E-02

9.38E-01

1.32B 00

1.45E 00

1.94E-02

1.21E-01

3.85E 00

7.44E-01

8.90E-01

3.07E 00

3.09E 00

6.36E 00

1.42E 01

5.03E-01

2.47E 01

3.75E 01

7.39E 00

5.81EW1

3.60E 00

1.15E 02

1.26E 01

2.62E 01

1.85E 01

4.97E 01

1.16E 01

2.74E 01

1.01E 00

4.36E 01

7.06E 01

7.40E 00

1.16E 00

7.18E 00

2.30E 02

1.60E 01

5.14E 01

1.85E 01

6.12E 01

1.96E 01

5.08E 01

2.01E 00

6.88E 01

1.26E 02

7.40E 00

2.32E 00

1.43E 01

4.59E 02

1.71E 01

9.91E 01

1.85E 01

6.44E 01

3.51E 01

1.35E 02

8.03E 00

1.02E 02

2.80E 02

7.40E 00

9.20E 00

5.48E 01

1.80E 03

1.72E 01

3.19E 02

1.85E 01

6.46E 01

3.64E 01

1.61E 02

1.20E 01

1.04E 02

3.08E 02

7.40E 00

1.37E 01

8.01E 01

2.68E 03

1.72E 01

4.19E 02

1.85E 01

6.46E 01

3.68E 01

1.86E 02

2.40E 01

1.04E 02

3.25E 02

7.40E 00

2.70E 01

1.48E 02

5.17E 03

1.72E 01

5.86E 02

1.85E 01

6.46E 01

3.68B 01

1.90B 02

7.13E 01

1.04E 02

3.26E 02

7.40E 00

7.57E 01

3.32E 02

1.35E 04

1.72E 01

6.94E 02

1.85E 01

6.46E 01

3.68E 01

1.90E 02

9.47E 01

1.04B 02

3.26E 02

7.40E 00

9.78B 01

3.88E 02

1.69E 04

1.72E 01

6.96E 02

1.85E 01

6.46E 01

3.68E 01

1.90E 02

6.24E 02

1.04E 02

3.26E 02

7.40E 00

3.56E 02

5.31E 02

3.84E 04

1.72E 01

6.96E 02

1.85E 01

6.46E 01

Total noble gases 1.62E 01 3.17E 02 5.47E 02 9.50E 02 2.86E 03 3.92E 03 6.71E 03 1.55E 04 1.90E 04 4.14E 04
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TABLE15.4-10

CONTROL ROD DROP ACCIDENT
RADIOLOGICALEFFECTS (rem)

Exclusion area (1950 m)

Low population zone (4830 m)

Tlnle

30 days

Thyroid
Dose

0.3

0.7

Whole Body
Dose

0.03

0.02

15.4-31



~,

!1



z
C)

0z
C
CD

8
0

150.

100.
IJJ

<C
EL

NEUTRON F
AVG SURF
FEEOWATER
VESSEL STE

EAT FLUX.....K
LOW.........7%
M FLOW......%

U

z0

D'

~ DD

cn
<o F

+ o

0
CD

S

CD

woCD

<o ~

O O

O
O'U
$0

O

50.

CL

CL

0
0. 20. 40.

TIME (SEC)
60. 80.



0



200.
VESS DOME
STM LINE P
TURBINE PR
TURBINE ST

PRES RISE..psi
ES RISE...psi
S RISE....psi

AM FLOW."«%

100.

0

Vl ~
C6

o< f
> 0

0
ED

5 gj
Cb

4h «0O

~o k
lQ

0 0
t00'a

0.

-1 00
0. 20. 40.

TIME (SEC)
60. 80.



Ir
'

I



0 Q)

ChIQ

Po Q)
Zl

z
Cl

0
R

C
CD

A

0

10.
ACTUAL LEV

~ NR SENSEO
WR SENSEO

LEVEL.......ft
LEVEL.......ft

0'

(IC
D

M

> 0

0 0,
CD

CD

«oCD

g C

0 0
C"
00'0

2.

0. 20. 40.
TIME (SEC)

60.



0"



200.
CORE INLET
LOOP 1 OR

s LOOP 2 OR
~ PUMP 1 SP

PUMP 2 SP

F OW........X
FLOW......Po
FLOW......7o

EOooooooo ~ o ~ oX
EOo ~ ~ ~ ~ ~ oo

a~ 100.

I—

LLIu 0.

LLI
CL

-100.
0. 20.

TIME (SEC)

Cll



''



A Q)

l Q)

'D

z
Cl

0z
C

O

0

120.

a
LLI

eo.

TRON F
E H AT FLUX......X

Cl
C
0

o'

tA ~
C6

<o F
C

~ o

O
tD

tb
~oo

~ o
$ C

F
o o

oo'a
SD

fL
co.

O
CL

0.
0. 25.

CORE FLOW (PC)
75.



0 ~j

li



0 ~

I Q)

c

z
Q

0
R

O

0

150.
NEUTRON F
AVG SURF
FEEOWATER
VESSEL STE

EAT FLUX.....X
LOIt.........7o
M FLOW......7o

n
C7
C
0

o O

Mt g
gQ~

o
E0

$0

H.o o
~p 0o~A
g ~o
n~ o<™~
~cno
00 ~

o '0

O

Q4 cn

$ g'N

O
I—
Z.'0.
O
IJJ
CL

0.
0.

s

10.

1 ~

20.
TIME . (SEC)



0

k

~ i

~ i



O

iQ

Po v)

VESS DOME
STM LINE P
TURBINE PR
TURBINE ST

PRES RISE..psi
ES RISE...psi
S RISE....psi

AM FLOW.....%

cY
C
O

O CD

<o
WO g

~Q~
O

CD

~p 0
O~A
< v
CD~ <o~
~ Cn O
00 CD

O

<o> ='

gO'0
g4~x
g~ cn

$ g'CI

0.

-1 00.
0. 10. 20.

TIME (SEC)
30. 40.

R>

IB
CD



0

0



A (/)

Zl

z
A
0
R

C

O

0

10.
ACTUAL LEV
NR SENSEO
WR SENSED

LEVEL.......ft
LEVEL.......ft

n
C7
C
Cl

g

~Q~
O

t0

g P) O

O~A
<u
~ <o

lA ~ O
00 ~

A

!0~ g
O 'O

Ch w
Q~ cn8 2'O

2.

20

0. 10. 20.
TIME (SEC)

30. 40.



0
t

1"

Oi



0 P)

M

Po Q)

R
C)

0z
C

A

0

a~ 100.

CORE INLET
LOOP 1 DR
LOOP 2 DR
PUMP 1 SP
PUMP 2 SP

FLOW........Yo
FLOW......Po
FLOW......F

EDo ~ oo ~ ~ o ~ o ~ o'S

EOo ~ ~ ~ ~ ~ ~ ~ o ~ oX

CO

o 0 0

wo g
~Q~

O
tD

a~A
hJ ~Vl g

s ~Q ™~

> cn R
00 ~A

O 'C

0
W tD
~ cn
<o 2'0

I—

LLI
O 0.

bJ
CL

-1 d0.
0. 10. 20.

TIME (SEC)





O Q)

I Q)

~+
C

z
Q

0z
C
Cl
C

O

0
W
gl

120.
EUTRON F
URFACE H AT FLUX......'K

0<o
Wo g

gQ~
O

ED

$0

p„a o
~p 0o~A
g go
< <o~
~ rn R
00 ~n ~
o< > -"'

O 'U

0

Q~ rn
<o 2

00

40.

O
CL

0. 25. 50.
CORE FLOW (PC)



~ '

~ '



O Q)

I Qp)

150.
NEUTRON F
AVG SVRF
FEEOWATER
VESSEL STE

EAT FLUX.....X
LOW.........7s
M FLOW".".%

100.

Cll

0 0«o
~o 0

Q S0

00
So

~ o
tb ON

~ o
~~cn—

<o

O ~
0~n
CA

O
I—

LLI 50.
O
LLI
CL

0. 10. 20..
TIME (SEC)

2

30.

1 2

40.



f

0,



0 QQ

z
n
0z
C
b7

O

0
W

VESS 00ME
STM LINE P
TURBINE PR

+ TURBINE ST

PRES RISE..psi
ES RISE...psi
S RISE....psi

AM FLOW.....X

~ gl
O h0 $ 90
a ~ h

OO

0 CO

O~ ra-
ntA h gy

~Q gj
«V;~ge

O ~ g

h
~ Cb

Vl ~
Ch

4 00

0.

-)00.
0. 10. 20.

TIME (SEC)



,v>
O Q)

I

zn
0z

O

0

ACTUAL LEV
NR SENSEO
WR SENSEO

LEVEL.......ft
LEVEL.......ft

O
oI

Z0

n
Cl
C
0

o ~e
eel

C

oo

CAo" O~ o
tb O>

~ o~~cn-

o<X ='

~@~w
$0

g
CA

g 0

2.

0. 10.

f e

20.
TIME (SEC)

30. 40.



4

I

I

, t

I



0 Q)
m g37

37

R
Q

0
R

C

O

0
C)

100

0

CORE INLET
LOOP 1 OR

s LOOP 2 01
PUMP 1 SP
PUMP 2 SP

FLOW........Pi

FLOW......9'LOW......7o

EDo ~ ~ ~ ~ ~ ooo ~ oR
EDo ~ ~ ~ ~ ~ ~ ~ ~ ~ oX

Cl
C

~ gl
0 O

Sao

~o 0
C

0 0
Vl
Pp O
g, 0 0

't5

~ 0
~ %Z0 0~ cn—QO ~MO Py

o< X
='g

20 ~

CA

00

I—

LJ
O 0.

Lal
Q

->ho.
0. 10. 20.

TIME (SEC)
30.



0

'1

II,,



z
Cl

0z
C
C$

O

0

120.

Cl
LJ

80.

NEUIRO >F

SURFACE AT FLUX......X

gl
o 0~O

~o 0
O

Pt
oo

O O O
CAo"

$ wo
O >

o
~) CA

CP O
<o

C
tD

O ~ I

0
tb
Ul

00

0
Co.

O
CL

:0.
0. 25.

CORE FLOW (PC)
75.



0

j

-j1



Amendment 53
November 1998

1. inB i I i

Condenser

Environment

2. li i vlu

Condenser Turbine Building Environment

WASHINGTON PUBLIC POWER

44 SUPPLY SYSTEM
NUCLEAR PLANT 2 FSAR Draw. No. 960222,71 Rev. Figure 15.44

Leakage Path Model for Rod Drop Accident
(Original Rated Power)



I



WNP-2 FSAR Amendment 53
November 1998

15.5 INCREASE IN REACTOR COOLANTINVENTORY

15.5.1 INADVERTENTHIGH-PRESSURE CORE SPRAY STARTUP

This transient is classified as a nonlimiting event for both original and uprated power
conditions. Inadvertent startup of the high-pressure core spray (HPCS) system was chosen to
be analyzed since itprovides the greatest auxiliary source of cold water into the vessel.

15.5.1.1 Identification of Causes and F uenc Classification

15.5.1.1.1 Identification of Causes

Manual startup (i.e., operator error) of the HPCS system is postulated for this analysis.

15.5.1.1.2 Frequency Classification

This transient disturbance is categorized as an incident of moderate frequency.

15.5.1.2 S uence of Events and S stems eration

15.5.1.2.1 Sequence of Events

Table 15.5-1 lists the sequence of events for Figure 15.5-1.

15.5.1.2.1.1 Identification of erator Actions. With the recirculation system in the manual
mode, relatively small changes would be experienced in plant conditions. Following HPCS
initiation, the operator should check reactor water level and drywell pressure and take any
necessary follow-up actions.

15.5.1.2.2 Systems Operation

In order to properly simulate the expected sequence of events, the analysis assumes normal
functioning ofplant instrumentation and controls, such as the pressure regulator and the vessel
level control.

Required operation of engineered safety features (ESF) other than what is described is not
expected for this transient event.

15.5.1.2.3 The Effect of Single Failures and Operator Errors

Inadvertent operation of the HPCS system results in a mild pressurization. Pressure regulator
actuation and/or level control is expected to establish a new stable operating state. The effect

15.5-1
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of a single failure in the pressure regulator willaggravate the transient depending upon the
nature of the failure.

The effect of a single failure in the level control system has rather straightforward
consequences including level rise or fall by improper control of the feedwater system.
Increasing level willtrip the turbine and automatically trip the HPCS system. Decreasing level
willautomatically initiate a scram at the L3 level trip.

15.5.1.3 Core and S stem Performance

15.5.1.3.1 Mathematical Model

The detailed nonlinear dynamic model described in Section 15.2.2.3.1 is used to simulate this
transient.

15.5.1.3.2 Input Parameter and Initial Conditions

This analysis has been performed, unless otherwise noted, with plant conditions in
Table 15.0-2.

The water temperature of the HPCS system was assumed to be 40'F with an enthalpy of
11 Btu/lb.

15.5.1.3.3 Results

0,
Table 15.5-1 shows the sequence of events for this transient. Initiallythe HPCS pump is
started. Within 1 sec the fullHPCS flow is established at approximately 7.8% of rated
feedwater flow rate. The addition of cooler water to the upper plenum causes a reduction in
steam, which results in some depressurization as the pressure regulator responds to the event.
As the steam flow decreases, the feedwater system tries to respond by decreasing flow. At
approximately 45 sec the reactor reaches a new equilibrium condition at approximately 102%
power and 100% core flow.

The calculated uncorrected hCPR for the simulated 8 x 8 and 9 x 9 bundles is less than 0.01.
A summary of transient key peak values is found in Table 15.0-1.

15.5.1.3.3.1 Con ideration of Uncertainties. Important analytical factors including reactivity
coefficient and feedwater temperature change have been assumed to be at the worst conditions
so that any deviations in the actual plant parameters willproduce a less severe transient.

15.5-2
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15.5.1.4 Barrier Performance

Figure 15.5-1 indicates only a slight pressure reduction from initial conditions; therefore,
reactor coolant pressure boundary pressure margins are not impacted.

15.5.1.5 Radiolo 'cal Cons uences

Since no radioactivity is released during this event, a detailed evaluation is not required,

15.5.2 CHEMICALVOLUMECONTROL SYSTEM MALFUNCTION
(OR OPERATOR ERROR)

This event is not applicable to boiling water reactor plants.

15.5.3 BOILINGWATER REACTOR TI ANSIENTS WHICH INCREASE REACTOR
COOLANTINVENTORY

These events are discussed in Sections 15.1 and 15.2.

15.5-3
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TABLE 15.5-1

SEQUENCE OF EVENTS FOR FIGURE 15.5-1

Inadvertent High-Pressure Core Spray Pump Start
Uprated Power

Time (sec) Event

Simulate HPCS cold water injection

45'ull flow established for HPCS

Depressurization effect stabilized

'pproximately.

15.5-5
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15.6 DECREASE IN REACTOR CO LANTINVENTORY

15.6.1 INADVERTENTSAFETY/RELIEF VALVEOPENING

This event is discussed in Section 15.1.4.

15.6.2 INSTRUMENTLINEPIPE BREAK

This faulted condition is not a limiting event for either original or uprated power conditions.
Therefore, no further analysis has been performed.

This event involves the postulated small steam or liquid line pipe break inside or outside
containment, but within a controlled release structure. In order to bound the event, it is
assumed that a small instrument line, instantaneously and circumferentially, brea't a
location where it may not be able to be isolated and where immediate detection is not
automatic or apparent.

This analysis assumes that the line is not isolated and a plant shutdown is performed.

15.6.2.1 Identification of Causes and F uenc Cjassification

15.6.2.1.1 Identification of Causes

There is no specific event or circumstance identified which results in the failure of an
instrument line. These lines are designed to specific engineering specifications and standards,
and seismic and environmental requirements. However, for the purpose of evaluating the
consequences of this event, the failure of an instrument line is assumed to occur.

15.62.l.l.l ~. 6 ' W 5 f ' I' 'l
connected to the primary coolant system is postulated to occur outside the drywell but inside
the secondary containment structure. This failure results in the release ofprimary system
coolant into secondary containment until the reactor is depressurized. This event could
conceivably also occur in the drywell. However, the associated effects would not be as
significant as those from a line rupture in the secondary containment.

15.6.2.1.2 Frequency Classification

This event is categorized as a limiting fault.

15.6-1
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15.6.2.2 ' uence of Events and S stems eration

15.6.2.2.1 Sequence of Events

The sequence of events for this accident is shown in Table 15.6-1.

15.6.2.2.1.1 Identification of erator Actions. The operator should, ifpossible, isolate the
affected instrument line. Assuming the line is isolated and depending on which line is broken,
the operator should proceed with plant shutdown,

As a result of increased radiation, temperature, humidity, and fluid levels, operator action to
evaluate risk to the public and shut down the plant can be initiated by any one or any
combination of the following:

Comparing readings with several instruments monitoring the same process
variable such as reactor level, jet pump flow, steam flow, and steam pressure,

b. Annunciation of the control function, either high or low in the main control
room,

A half-channel scram ifrupture occurred on a reactor protection system (RPS)
instrument line,

d. A general increase in the area radiation monitor readings,

e. An increase in the ventilation process radiation monitor readings,

f. Increases in area temperature monitor readings in the containment, and

g. Leak detection system actuations.

This analysis assumes the line is not isolated and a shutdown is performed.

15.6.2.2.2 Systems Operation

Normal plant instrumentation and controls are assumed to be fully operational during the entire
plant transient to ensure positive identification of the break and safe shutdown of the plant.
Minimum reactor and plant protection system operations such as emergency core cooling
system (ECCS) flow and suppression pool cooling are assumed for the analysis. As a
consequence of the accident, the reactor is scrammed, and the reactor vessel cooled and
depressurized over a 5 hr period.

15.6-2
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15.6.2.2.3'he Effect of Single Failures and Operator Errors

The initiating event is handled by a protection sequence which can accommodate additional
single equipment failure or single operator error occurrences.

15.6.2.3 Core and S stem Performance

15.6.2.3.1 Qualitative Summary - Results

Instrument line breaks, because of their small size, are less limiting from a core and systems
performance standpoint. Instrument line breaks are bounded by the steam line break.
Instrument line breaks are also considered within the spectrum considered in ECCS
performance calculations.

Since instrument line breaks result in a slower rate of coolant loss and are bounded, the results
are qualitative rather than quantitative. Since the rate of coolant loss is slow, an orderly
reactor system depressurization follows reactor scram and the primary system is cooled down
and maintained without ECCS actuation. No fuel damage or core uncovery occurs as a result
of this event.

15.6.2.3.2 Considerations of Uncertainties

The approach toward conservatively analyzing this event is discussed in Section 6.3 for a more
limiting case.

15.6.2.4 Barrier Performance

15.6.2.4.1 General

The release of primary coolant through the oxificed instrument line would not result in an
increase in secondary containment pressure.

The following assumptions and conditions are the basis for the mass loss during the 5 hr
reactor shutdown period of this event:

a. Shutdown and depressurization initiated at 10 minutes after break occurs,

b. Normal depressurization and cooldown of reactor pressure vessel (RPV),

c. Line contains a 0.5-in. diameter flow restricting orifice inside the drywell, and

15.6-3
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d. 'low is critical at the orifice and is determined using the GOTHIC computer
program which employs the Henry model fox subcooled liquid and the Moody
model for saturated and superheated vapors (Reference 15.6-1).

The total integrated mass of fluid released by means of the break during the blowdown is
121,000 lb. Of this total, 29,800 lb flash to steam. Release of this mass of coolant in the
drywell would result in a containment pressure which is below the design pressure.

15.6.2.4.2 Secondary Containment Effects

Ifthe airborne activity is above the setpoint of the radiation monitor in the reactor building
exhaust air plenum, the ventilation system willbe automatically isolated and standby gas
treatment system (SGTS) initiated. Otherwise, the operator upon detecting the leak will
initiate the above action from the control room.

The SGTS can maintain the secondary containment at -0.25 in. water gauge, with xespect to
the atmosphexe, ensuring no direct leakage to the environment.

15.6.2.5 Radiolo 'cal Cons uences

15.6.2.5.1 Design Basis Analysis

The specific models, assumptions and the program used for computer evaluation are based on
those described in Reference 15.6-2. Specific values ofparameters used in the evaluation are
presented in Table 15.6-2. The leakage path used in these calculations is shown in
Figure 15.6-1.

0

15.6.2.5.1.1 Fission Product Release from Fuel. The quantity of activity released as a
consequence of reactor scram and vessel depxessurization is based in part on measurements
during plant shutdowns (Reference 15.6-3). These measurements have been used to develop
an empirical model which predicts, during the depressurization transient, 'I releases of
0.42 Ci/bundle for a 50% probability value, to 2. 14 Ci/bundle for the 95% probability value.
For the purpose of this evaluation, the 95th percentile values are used.

The release of other iodine isotopes is considered to be inversely proportional to the fission
yields. The activity released to the environment is presented in Table 15.6-3.

15.6.2.5.1.2 Fission Product Release to the Environment. The activity released from the
instrument line break is assumed not to mix within the secondary containment and is released
instantly to the environment for the first 10 minutes. After 10 minutes operator action is taken
to initiate SGTS and credit is taken for filtration. After initiation of the SGTS (at 10 minutes)
flow to the environment is at a rate of 100% for 5 hr.

15.6-4
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15.6.2.5.1:3 Results. The calculated exposures for the realistic analysis are presented in
Table 15.6-4.

15.6.3 STEAM GENERATOR TUBE FAILURE

This event is not applicable to boiling water reactor (BWR) plants.

15.6.4 STMM SYSTEM PIPING BREAK OUTSIDE CONTAIICVIENT

This event involves the postulation of a large steam line pipe break outside the primary
containment. It is assumed that the largest steam line instantaneously and circumferentially
breaks at a location downstream of the outermost isolation valve. The plant is designed to
immediately detect such an occurrence, initiate isolation of the broken line, and actuate the

. necessary protective features. This postulated event represents the envelope evaluation of
steam line failures outside containment.

15.6.4.1 Identification of Causes and F uenc Cla sification

15.6.4.1.1 Identification of Causes

A main steam line break is postulated without the cause being identified. These lines are
designed to specific engineering codes and standards, and seismic and environmental
requirements. However, for the purpose of evaluating the consequences of a postulated large
steam line rupture, the failure of a main steam line is assumed to occur.

15.6.4.1.2 Frequency Classification

This event is categorized as a limiting fault.

15.6.4.2 S uence of Events and S stems eration

15.6.4.2.1 Sequence of Events

Accidents that result in the release of radioactive materials directly outside the containment are
the results ofpostulated breaches in the RCPB or the steam power conversion system
boundary. A break spectrum analysis for the complete range of reactor conditions indicates
that the limiting fault event for breaks outside the containment is a complete severance of one
of the four main steam lines. The sequence of events and approximate time xequixed to xeach
the event is given in Table 15.6-5.

15.6.4.2.1.1 Identification of erator Actions. The reactor operator willmaintain reactor
vessel water inventory and core cooling with the high-pressure core spray (HPCS) system and
the reactor core isolation cooling (RCIC) system ifavailable. %'ithout operator action, HPCS
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would initiate automatically on low water level following isolation of the main steam supply
system [i.e., main steam line isolation valve (MSIV) closure]. The core would be covered
throughout the accident and there would be no fuel damage. Assuming HPCS failure and not
crediting RCIC operation since it is not an ECCS nor required for this event, automatic
depressurization system (ADS) in combination with low pressure injection ECCS ensure
conformance with the acceptance criteria of 10 CFR 50.46 as discussed in Section 6.3.1.

15.6.4.2.2 Systems Operation

A postulated guillotine break of one of the four main steam lines outside the containment
results in mass loss from both ends of the break. The flow from the upstream side is initially
limited by the flow restrictor upstream of the inboard isolation valve. Flow from the
downstream side is initiallylimited by the total area of the flow restrictors in the three
unbroken lines. Subsequent closure of the MSIVs further limits the flow when the valve area
becomes less than the limiter area and finally terminates the mass loss when the fullclosure is
reached.

15.6.4.2.3 The Effect of Single Failures and Operator Errors

The effect of single failures has been considered in analyzing this event. Allof the protective
sequences for this event are capable of single equipment failure or single operator error
accommodation and yet still complete the necessary safety action.

15.6.4.3 Core and S stem Performance

The temperature and pressure transients resulting as a consequence of this accident are
insufficient to cause fuel damage.

15.6.4.3.1 Input Parameters and Initial Conditions

See Section 6.3 for initial conditions.

15.6.4.3.2 Results

There is no fuel damage as a consequence of this accident.

See Section 6.3 for ECCS analysis.

15.6.4.3.3 Considerations of Uncertainties

Discussions of the uncertainties associated with the ECCS performance and the containment
isolation systems are discussed in Sections 6.3 and 7.3, respectively. ( Il
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15.6.4.4 'arrier Performance

Since this break occurs outside the primary containment, barrier performance within the
containment envelope is not applicable. There are sufficient vent openings in the steam tunnel
to ensure that the secondary containment structure willnot be damaged.

The following assumptions and conditions are used in determining the mass loss from the
primary system from the inception of the break to fullclosure of the MSIVs:

a. The reactor is operating at the power level associated with maximum mass

release,

b. Nuclear system pressure is 1060 psia and remains constant during closure,

c. An instantaneous circumferential break of the main steam line occurs,

d. Isolation valves start to close at 0.5 sec on high flow signal and are fully closed
at 6 sec,

e. The Moody critical flow model (Reference 15.6-4) is applicable, and

Level rise time is conservatively assumed to be one second. Mixture quality is
conservatively taken to be a constant 7% (steam weight percentage) during
mixture flow.

Initially, only steam willissue from the broken end of the steam line. The flow in each line is
limited by critical flow at the limiter to a maximum of 200% of rated flow for each line.
Rapid depressurization of the RPV causes the water level to rise resulting in a steam-water
mixture flowing from the break until the valves are closed. The total integrated mass leaving
the RPV through the steam line break is 130,000 lb of which 105,000 lb is liquid and
25,000 lb is steam.

15.6.4.5 Radiolo ical Cons uences

The radiological analysis is based on NRC Standard Review Plan 15.6.4 and NRC Regulatory
Guide 1.5.

The specific models, assumptions, and the program used for computer evaluation are described
in Reference 15.6-5. Specific values of parameters used in the evaluation are presented in
Table 15.6-6.

15.6-7
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15.6.4.5.1'ission Product Release from Fuel

There is no fuel damage as a result of this accident. The only activity available for release
from the bxcak is that which is present in the reactor coolant and steam lines prior to the break.
This level of activity is consistent with the Technical Specifications and translates to the
following isotopic coolant concentrations in pci/gm:

131I

13$
133I

1341

1351

8.0 x 10-2
7.4 x 10-1
5.5 x 10-1
1.5 x 10-0
8.0 x 10-1

Because of its short half-life, N is not considered in the analysis.

15.6.4.5.2 Fission Product Transport to the Environment

The transport pathway is a direct unfiltered release to the environment as presented in
Figure 15.6-2. The MSIV detection and closure time of 6 sec results in a discharge of
25,000 lb of steam and 105,000 lb of liquid from the break. Assuming all the activity in this
discharge becomes airborne, the release of activity to the environment is presented in
Table 15.6-7.

15.6.4.5.3 Results

The calculated exposures for the design basis analysis are presented in Table 15.6-8 and are a
small fraction of the guidelines of 10 CFR 100.

15.6.5 LOSS-OF-COOLANT ACCIDENTS (RESULTING FROM SPECTRUM OF
POSTULATED PIPING BREAKS WITIHNTHE REACTOR COOLANT
PRESSURE BOUNDARY) - INSIDE

CONTAIN1~1'his

event involves the postulation of a spectrum ofpiping breaks inside containment varying
in size, type, and location. The break type includes steam and/or liquid process system lines.
This event is coincident with a safe shutdown earthquake (SSE).

The postulated event represents the envelope evaluation for liquid or steam line failures inside
containment.

15.6-8
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15.6.5.1 'dentification of Causes and Fr uenc Classification

15.6.5.1.1 Identification of Causes

There are no realistic, identifiable events which would result in a pipe break inside the
containment of the magnitude required to cause a loss-of-coolant accident (LOCA) coincident
with SSE plus single active component failure (SACF) criteria requirements. The piping is
designed to specific engineering codes and standards and for severe seismic and environmental
conditions. However, since such an accident provides an upper limitestimate to the resultant
effects for this category ofpipe breaks, it is evaluated without the causes being identified.

15.6.5.1.2 Frequency Classification

This event is categorized as a limiting fault.

15.6.5.2 S uence of Events and S stems ration

15.6.5.2.1 Sequence of Events

The sequence of events associated with this accident is shown in Reference 6.3-1 for core
system performance and Table 6.2-8 for barrier (containment) performance.

15.6.5.2.1.1 Identification of erator Actions. Since automatic actuation and operation of
the ECCS is a system design basis, no immediate operator actions are required for the
accident. The operator willperform the following described actions.

The operator will, after checking that all rods are inserted at time zero plus approximately
10 sec, determine plant condition by observing the annunciators. After observing that the
ECCS flows are initiated on low water level, the operator willcheck that the diesel generators
have started and are on standby condition. The operator initiates at 10 minutes the operation
of the residual heat removal (RHR) system heat exchangers in the suppression pool cooling
mode. After the RHR system and other auxiliary systems are in proper operation, the operator
willmonitor the hydrogen concentration in the drywell for proper activation of the
recombiner, ifnecessary.

15.6.5.2.2 Systems Operation

Accidents that could result in the release of radioactive fission products directly into the
containment are the results ofpostulated nuclear system primary coolant pressure boundary
pipe breaks. The most severe nuclear system effects and the greatest release of radioactive
material to the containment result from a complete circumferential break of one of the two
recirculation loops. The miiiiinum required functions of the reactor and plant protection
system are discussed in Sections 6.2, 6.3, 7.3, 7.6, and 8.3. The capabilities of the SGTS to

15.6-9
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maintain tlie secondary contauunent at 0.25-in. water gauge following a LOCA is discussed in
Section 6.2.3.

15.6.5.2.3 The Effect of Single Failures and Operator Errors

Single failures and operator errors have been considered in the analysis of the entire spectrum
ofprimary system breaks. The consequences of a LOCA with considerations for single
equipment failure or single operator error are shown to be fullyaccommodated without the
loss of any required safety function.

15.6.5.3 Core and S stem Perf rmance

15.6,5.3.1 Mathematical Model

The analytical methods and associated assumptions which are used in evaluating the
consequences of this accident are considered to provide an ultra-conservative assessment of the
expected consequences of this improbable event.

The details of these calculations, their justification, and bases for the models are developed in
Sections 6.2, 6.3, 7.3, 7.6, and 8.3.

15.6.5.3.2 Input Parameters and Initial Conditions

Input parameters and initialconditions used for the analysis of this event are given in
Table 6.3-2.

15.6.5.3.3 Results

Results of this event are given in detail in Sections 6.2 and 6.3. The temperature and pressure
transients resulting as a consequence of this accident are insufficient to cause perforation of the
fuel cladding. Therefore, no fuel damage results from this accident. The containment
integrity is maintained. Continued long-term core and containment cooling is demonstrated.
Radiological input is minhnized and within limits.

15.6.5.3.4 Consideration of Uncertainties

This event was conservatively analyzed: see Sections 6.2, 6.3, 7.3, 7.6, and 8.3.

15.6.5.4 Barrier Performance

The design basis for the containment is to maintain its integrity after the instantaneous rupture
of the largest single primary system piping within the structure accommodating the dynamic
effects of the pipe break and an SSE all acting concurrently. Therefore, any postulated LOCA

15.6-10



wp-2 FsAR Amendment 53
November 1998

does not result in exceeding the containment design limit. For details and results of the
analysis, see Sections 3.8, 3.9, and 6.2.

15.6.5.5 Radiolo cal Cons uences

The radiological consequences are based on conservative assumptions considered to be
acceptable to the NRC for the purpose of determining adequacy of the plant design to meet
10 CFR Part 100 guidelines.

A schematic of the transport pathway is shown in Figure 15.6-3.

15.6.5.5.1 Design Basis Analysis

The specific models, assumptions, and computer code used to evaluate this event based on the
above criteria are presented in Reference 15.6-5. Specific values of parameters used in this
evaluation are presented in Table 15.6-9.

15.6.5.5.1.1 Fission Product Release from Fuel. It is assumed that 100% of the noble gases
and 50% of the iodine are released from an equilibrium core operating at a power level of
3556 MWtfor 1000 days prior to the accident. Of this release, 100% of the noble gases and
50% of the iodine become airborne. The remaining 50% of the iodine is removed by plateout
and condensation; therefore, it is not available for airboxne release to the environment. The
activity airborne in the containment is presented in Table 15.6-10.

15.6.5.5.1.2 Fission Product Tran ort to the Environment. The fission product transport to
the environment consists of two basic pathways. One transport pathway consists of leakage
from the containment to the secondary containment by several different mechanisms and is
discharged to the environment through the SGTS at an elevated location. The SGTS filter
efficiency for iodine removal is assessed at 99%. The second transport pathway consists of
leakage from the containment dixectly to the environment through piping systems which
originate in containment and terminate outside the xeactor building. This pathway is called
"bypass leakage". The individual mechanisms for leakage from the primary containment are
specifically discussed as follows:

a. Containment leakage - The design basis leak rate of the containment and its
penetrations including MSIV leakage is 0.5 weight percent per day for the
duxation of the accident. This leakage is to the secondary containment and from
there to the environment by means of the SGTS. No credit is taken for forced
mixing and holdup within the secondary containment.

b. Leakage from engineered safety feature (ESF) components outside the primary
containment (all ESF equipment which circulates primary coolant or suppression
pool water during the course of the postulated accident) is located within the
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secondary containment so that any leakage from the pressure barriers for these
systems goes into the secondary containment atmosphere and is, therefore,
processed by the SGTS prior to xelease to the environment. Some of the ESF
systems connect to other systems that terminate outside secondary containment.
These potential bypass leakage paths have been evaluated and are discussed in
Section 6.2.3.2.

c. Hydrogen purge - Since the hydrogen recombining system consists of two 100%
redundant recombiners, no hydrogen purge is required nor assumed throughout
the postaccident period.

d. Leakage fxom the main steam isolation valve leakage control system
(MSIV-LCS). The MSIV-LCS routes any leakage through the MSIVs to an
area serviced by the SGTS. This leakage is assumed to be included into the
0.5% containment leakage.

e. Bypass leakage - Primary containment leakage of 0.74 scfh is assumed to bypass
the secondary containment and leak directly to the environment.

Fission product release to the environment based on the above assumptions is given in
Tables 15.6-11 and 15.6-12.

15.6.5.5.1.3 Results. The calculated exposures for the design basis analysis axe pxesented in
Table 15.6-13 and are within the guidelines of 10 CFR 100.

The calculated exposures to control room personnel are described in Section 6.4.4.1.

15.6.6 FEEDWATER LINEBREAK - OUTSIDE
CONTAINIvlEN'I'n

order to evaluate large liquid process line pipe breaks outside containment, the failure of a
feedwater line is assumed to evaluate the response of the plant design to this postulated event.
The postulated break of the feedwater line, representing the largest liquid line outside the
containment, pxovides the envelope evaluation relative to this type of occurrence. The break is
assumed to be instantaneous, circumferential, and outboard of the outermost isolation valve.

15.6.6.1 Identification of Causes and F uenc Classification.

15.6.6.1.1 Identification of Causes

A feedwater line break is assumed without the cause being identified. The subject piping is
designed to specific engineering codes and standards.

15.6-12
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15.6.6.1.2 Frequency Classification

This event is categorized as a limiting fault.

15.6.6.2 S uence of Events and S stems eration

15.6.6.2.1 Sequence of Events

The sequence of events is shown in Table 15.6-14.

15.6.6.2.1.1 Identification of erator Actions. Since automatic actuation and operation of
the ECCS is a system design basis, no immediate operator actions are required for this
accident. The operator is not requixed to take any action to prevent primary reactor system
mass loss, but should ensure that the reactor is shut down and that HPCS is operating
normally.

15.6.6.2.2 Systems Operation

It is assumed that the normally operating plant instrument and controls are functioning. Credit
is taken for the actuation of the reactor isolation system and ECCS system. The RPS (SRVs,
ECCS, and control rod drives) and plant protection system (RHR heat exchanger) are assumed
to function. The ESF system is assumed to operate normally. Although not an ECCS and not
credited nor required for mitigation of this event, RCIC willalso be used ifavailable for
maintaining vessel level as it initiates at approximately the same low reactor vessel as HPCS.

15.6.6.2.3 The Effect of Single Failures and Operator Errors

The feedwater line outside the containment is a special case of the general LOCA break
spectrum considered in Section 6.3. The general single-failure analysis for LOCAs is
discussed in Section 6.3.3.3. For the feedwater line break outside the containment, since the
break is isolable, the HPCS can provide adequate flow to the vessel to maintain core cooling
and prevent fuel xod cladding failure. A single failure of the HPCS would require actuation of
ADS and the low-pressure core cooling systems to keep the core covered with water.

15.6.6.3 Core and S stem Performance

15.6.6.3.1 Qualitative Summary

The accident evaluation qualitatively considered in this section is considered to be a
conservative and envelope assessment of the consequences of the postulated failure of one of
the feedwater piping lines external to the containment. The accident is postulated to occur at
the input parametexs and initial conditions are given in Table 6.3-2.

15.6-13
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15.6.6.3.2'ualitative Results

The feedwater line break outside the containment is less limiting than the steam line break
outside the containment or the LOCAs inside the containment.

The reactor vessel is isolated on low-low water level and the HPCS would restore the reactor
water level to the normal elevation. The fuel is covered throughout the event and there are no
pressure or temperature transients sufficient to cause fuel damage.

15.6.6.3.3 Consideration of Uncertainties

This event was conservatively analyzed and uncertainties were adequately considered (see
Section 6.3 for details).

15.6.6.4 Barrier Performance

A break spectrum analysis for the complete range of reactor conditions indicates that the
limiting fault event for breaks outside the containment is a complete severance of one of the
main steam lines. The feedwater system piping break is less severe than the main steam line
break.

15.6.6.5 Radiolo cal Cons uences

The specific models, assumptions, and the program used for computer evaluation are described
in Reference 15.6-2. Specific values of parameters used in the evaluation are presented in
Table 15.6-15. A diagram of the leakage path for this accident is shown in Figure 15.6-4.

15.6.6.5.1 Fission Product Release

Fission product release is assumed to occur from two pathways: activity being pumped from
the condenser hotwell and activity returning to the feedwater system from the reactor water
cleanup (RWCU) system. The activity in both of these sources is based on the Technical
Specification coolant limit.

Noble gas activity in the condensate is negligible since the air ejectors remove most of the
noble gas from the condenser.

15.6.6.5.2 Fission Product Transport to the Environment

The transport pathway consists of liquid release from the break, carryover to the turbine
building atmosphere due to flashing and partitioning and unfiltered release to the environment
through the turbine building ventilation system.

,
15.6-14
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, Of the 860,000 lb of condensate released from the break, 86,000 lb flashes to steam with
assumed iodine carryover of 100%. Of the activity remaining in the unflashed liquid, 5% is
assumed to become airborne. Normally, all feedwater reaching the break location willhave
passed through condensate demineralizers which have a 90% iodine removal efficiency.
However, as a result of the increased feedwater flow caused by the break, differential pressure
across the demineralizers is assumed to initiate flow through the demineralizer bypass line.
This bypass line then carries 15% of the total flow resulting in an effective iodine removal
efficiency for all flow of 76.5%. In addition, it is also assumed that 2771 lb of liquid
returning from the RWCU are released prior to isolation of the RWCU. The activity
concentration in this return steam is 1% of the RPV coolant concentration.

Taking no credit for holdup, decay, or plate-out during transport through the turbine building,
the release of activity to the environment is presented in Table 15.6-16. The release is
assumed to take place within 2 hr of the occurrence of the break.

15.6.6.5.3 Results

The calculated exposures for the realistic analysis are presented in Table 15.6-17 and are a

small fraction of 10 CFR 100 guidelines.
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TABLE 15.6-1

SEQUENCE OF EVENTS FOR INSTRUMEKl'INEBREAK

Event

0 Instrument line fails.

0-10 minutes Identification ofbreak.

10 minutes Activation of SGTS; initiation of an orderly shutdown.

Reactor vessel depressurized and break flow terminated.
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TABLE15.6-2

INSTRUMENTLINEBREAK ACCIDENT - PARAMETERS
TABULATEDFOR POSTULATED ACCIDENTANALYSES

Parameters

Data and assumptions used to estimate radioactive source
from postulated accidents

A. Power level
B. Burnup
C. Fuel damaged

D. Release of activity by nuclide
E. Iodine fractions

(1) Organic

(2) Elemental

(3) Particulate
F. Reactor coolant activity before the accident

Data and assumptions used to estimate activity released

A. Primary containment leak rate (%/day)
B. Secondary containment leak rate (%/5 hrs)
C. Valve movement times
D. Adsorption and filtration efficiencies

(1) Organic iodine
(2) Elemental iodine
(3) Particulate iodine
(4) Particulate fission products

E. Recirculation system parameters

(1) Flow rate

(2) Mixingefficiency
(3) Filter efficiency

F. Containment spray parameters (flow rate, drop
size, etc.)

G. Containment volumes
H. Allother pertinent data and assumptions

Design Basis
Assum tions

3629

N/A
None
Table 15.6-3

0
1%

0

Section 15.6.4.5.2.2

N/A

100'/A

N/A
99%
N/A
N/A

N/A
N/A
N/A
N/A

N/A
None
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TABLE 15.6-2

INSTRUMENTLINEBREAK ACCIDENT - PARAMETERS
TABULATEDFOR POSTULATED ACCIDENTANALYSES (Continued)

Parameters

III. Dispersion data

A. Boundary and LPZ distance (m)

B. X/Qs for time intervals of

(1) 0-2 hr - EAB/LPZ

(2) 2-8 hr - LPZ

(3) 8-24 hr - LPZ

(4) 1-4 days - LPZ

(5) 4-30 days - LPZ

IV. Dose data

A. Method of dose calculation

B. Dose conversion assumptions

Design Basis
Assum tions

1950/4827

2.62 x 10 /1.06 x 10

4.47 x 10

2.91 x 10

1.14 x 10

2.97 x 10

Reference 15.6-2

References 15.6-6/
15.6-7

C. Peakactivity released from secondary containment Table15.6-3

D. Doses Table 15.6-4

'o forced mixing in secondary containment is considered.
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TABLE 15.6-3

INSTRUMENTLINEFAILURE
ACTIVITYAIRBORNE IN SECONDARY
CONTAINI~rSTRUn~ (CURIES)

Isotope 10 Minutes 1 Hr 8 Hr 1 Day 4 Days 30 Days

I 1.45E-01 1.58E-O 2.45E-O 3.25E-O 1.58E-OO 6.03E-02 3.37E-14

I 2.12E-01 2.09E-O 2.70E-O 8.13E-1 3.25E-03 5.04E-14 0

I 3.39E-01 3.67E-O 5.58E-O 6.36E-O 1.92E-O 8.58E-03 0

I 3.44E-01 2.91E-O 2.92E-O 9.60E-O 1.55E-07 0 0

I 3.21E-01 3.39E-O 4.93E-O 3.92E-O 3.74E-01 9.46E-06 0

Total 1.36E-O 1.36E-1 1.86E-1 1.44E-1 3.87E-O 6.89E-02 3.37E-14
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TABLE15.6-4

INSTRUMENTLINEFAILURE
RADIOLOGICALEFFECTS

Whole Body Dose Thyroid Dose
rem rem

Exclusion area (1950 m) (2 hr)

Low population zone (4827 m) (30 days)

4.3 x 10

2.3 x10

3.0 x 10

1.6 x 10

Note: This case reflects the original reactor power level of 3323 MWt. It is not
a limiting case and, therefore, was not reanalyzed for reactor power
uprate.
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TABLE15.6-5

SEQUENCE OF EVENTS FOR S'H~ LINEBREAK
OUTSIDE

CONTAINMEÃI'lnle

0

0.5

(1.0

) 6.0

Event

Guillotine break of one main steam line outside primary containment.

High steam line flow signal initiates closure ofMSIV.

Reactor begins to scram.

Main steam line isolation valves fullyclosed.

10 Safety/relief valves open on high vessel pressure. The valves open and
close to maintain vessel pressure at approximately 1100 psi.

Operator initiates ADS or manually controls relief valves. Vessel
depressurizes rapidly.

750

1270

High-pressure core spray initiates on low water level.
1

Core effectively zefiooded. No fuel rod failure.

Approximately.
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TABLE15.6-6

SIKKIMuNE BN!ARACaDINT—P~
TABULATEDFOR POSTULATED ACCIDENTANALYSES

D.

F.

Burnup

Fuel damaged

Release of activity by nuclide

Iodine fractions

(1) Organic

(2) Elemental

(3) Particulate

Reactor coolant activity before the accident

Data and assumptions used to estimate radioactive source
from postulated accidents.

A. Power level

Design Basis
Assum tions

N/A
N/A
None

Table 15.6-7

0

1%

0

Section 15.6.4.5.1.1

Data and assumptions used to estimate activity released.

A.

B.

C.

D.

Primary containment leak rate (%/day)

Secondary containment leak rate (%/day)

Isolation valve closure time (sec)

Adsorption and filtrationefficiencies

(1) Organic iodine

(2) Elemental iodine

(3) Particulate iodine

(4) Particulate fission pnxlucts

Recirculation system parameters

(1) Flow rate

(2) Mixingefficiency

(3) Filter efficiency

Containment spray parameters (flow rate, drop size

etc.)

Containment volumes

Allother pertinent data and assumptions

N/A
N/A
5.5

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
None
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TABLE15.6-6

S V1 UMIBREAKACtZDHtT-P RAMRTHRB
TABULATEDFOR POSTULATED ACCIDENTANALYSES (Continued)

0

III. Dispersion data

A. Boundary and LPZ distance (m)

B. X/Qs for total dose - EAB/LPZ

Design Basis
Assum tions

1950/4827

2.62 x 10 /1.06 x 10

A. Method of dose calculation

B. Dose conversion assumptions

C. Peak activity concentrations in containment

D. Doses

Reference 15.6-5

Reference 15.6-5

N/A

Table 15.6-8

III

t
l

k
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TABLE15.6-7

STEAM LINEBREAKACCIDENT
AC'IXVH'YRELEASE TO I~IRONMZNT(CURIES)

Isot
1311

13$

1331

1341

1351

Total iodine

Activity
Released

3.90 x 10

3.60 x 10

2.67 x 10

7.17 x
10'.90

x
10'.77

x 10

87Kr

13lmX

133m

133X

135mX

135X

137X

"'Xe

Total noble gases

8.85E-02

1.55E-01

6.05E-04

4.83E-01

4.95E-01

2.06E-00

4.94E 04

7.39E-03

2.07E-01

6.06E-01

5.59E-01

2.72E-00

2.06E-00

9.4E-00
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TABLE15.6-8

S'HMVC LINEBRI~ ACCIDENT
RADIOLOGICALEH~ITS OF APUFF RELEASE

Exclusion area (1950 m)

Low population zone (4827 m)

Whole Body Dose
(rem)

2.30 x 10

9.32 x 10

Thyroid Dose
(rem)

9.59 x
10'.88

x
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TABLE15.6-9

laHS-Ql -CDDLIÃItACCalaNT-P~
TABULATEDFOR POSTULATED ACCIDENTANALYSIS

Paraineters

Data and assumptions used to estimate radioactive source
from postulated accidents

A. Power level

B. Burnup

C. Fuel damaged

D. Release of activity by nuclide

E. Iodine fractions

(1) Organic

(2) Elemental

(3) Particulate

F. Reactor coolant activity before the accident

Data and assumptions used to estimate activity released

A. Primary containment leak rate includes MSIV
leakage (%/day)

B. Secondaxy containment leak rate (%/day)

C. Drawdown period (sec)

D. Adsorption and filtration efficiencies (%)

(1) Organic iodine

(2) Elemental iodine

(3) Particulate iodine

(4) Particulate fission products

Secondary containment bypass leakage

Design Basis
Assum tions

3556

N/A

100%

Table 15.6-11 and 15.6-12

4%

91%

5%

N/A

0.5

N/A

150

99%

99%

99%

N/A

0.74 scfh
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TABLE15.6-9

CDHH-OP CDOTAPTTACCHIHPT —P HAAHPHHH
TABULATEDFOR POSTULATED ACCIDENTANALYSIS(Continued)

F. Recirculation system parameters

(1) Flow rate (cfm)

(2) Mixingefficiency

(3) Filter efficiency

N/A

N/A

N/A

Design Basis
Assum tions

G. Containment spray parameters (flow rate, drop size, N/A
etc.)

H. Containment volumes

I. Allother pertinent data and assumptions

Dispersion data

A. Boundary/LPZ distance (m)

N/A

None

1950/4827

B. X/Qs for time intervals of

(1) 0-2 hr - SB/LPZ

(2) 2-8 hr - LPZ

(3) 8-24 hr - LPZ

(4) 1-4 days - LPZ

(5) 4-30 days - LPZ

2.62 x 10 /1.06 x 10

4.47 x 10

2.91 x 10

1.14 x 10

2.97 x 10

IV. Dose data

A. Method of dose calculation

B. Dose conversion assumptions

C. Peak activity concentrations in containment

D. Doses

Reference 15.6-5

Reference 15.6-5

Table 15.6-10

Table 15.6-13

15.6-28



TABLE 15.6-10

LOSS-OF-COOLANT ACCIDENT
PRIMARYCONTAINMENTACTIVITY(CURIES)

Isotope 1 Minute 10 Minutes 30 Minutes 1 Hr 2 Hr 8 Hr 1 Day 2 Days 4 Days 30 Days
1311

1321

1331

1341

1351

2.37E 07

3.40E 07

4.81E 07

5.21E 07

4.49E 07

2.37E 07

3.25E 07

4.79E 07

4.63E 07

4.42E 07

2.36E 07

2.94E 07

4.73E 07

3.55E 07

4.27E 07

2.36E 07

2.53E 07

4.66E 07

2.39E 07

4.05E 07

2.35E 07

1.87E 07

4.50E 07

1.09E 07

3.65E 07

2.30E 07

3.06E 06

3.68E 07

9.44E 04

1.94E 07

2.16E 07

2.45E 04

2.15E 07

3.02E-01

3.62E 06

1.97E 07

1.77E 01

9.63E 06

1.73E-09

2.90E 05

1.64E 07

9.13E-06

1.93E 06

1.00E-20

1.87E 03

1.53E 06

1.00E-20

1.57E43

1'.00E-20

1.00E-20

Total iodine 2.03E 08 1.95E 08 1.79E 08 1.60E 08 1.35E 08 8.24E 07 4.68E 07 2.96E 07 1.84E 07 1.53E 06

fUmy

85mK

Kr

Kr
88Kr

89K

13 1 mX

133mX

133X

135mX

135X

137X

138X

1.16E 07

2.46E 07

8.39E 05

4.67E 07

6.61E 07

6.50E 07

9.70E 05

6.03E 06

1.93E 08

3.64E 07

4.45E 07

1.40E 08

1.51E 08

1.09E 07

2.40E 07

8.38E 05

4.31E 07

6.37E 07

9.09E 06

9.70E 05

6.02E 06

1.92E 08

2.44E 07

4.40E 07

2.75E 07

9.70E 07

9.64E 06

2.28E 07

8.38E 05

3.59E 07

5.88E 07

1.15E 05

9.69E 05

5.99E 06

1.92E 08

1.01E 07

4.29E 07

7.37E 05

3.65E 07

7.97E 06

2.11E 07

8.38E 05

2.73E 07

5.20E 07

1.62E 02

9.68E 05

5.95E 06

1.91E 08

2.67E 06

4.13E 07

3.23E 03

8.40E 06

5.46E 06

1.81E 07

8.38E 05

1.58E 07

4.07E 07

3.26E-04

9.65E 05

5.87E 06

1.90E 08

1.87E 05

3.82E 07

6.22E-02

4.46E 05

5.62E 05

7.13E 06

8.37E 05

6.01E 05

9.41E 06

1.00E-20

9.50E 05

5.42E 06

1.84E 08

2.22E-02

2.42E 07

1.00E-20

1.00E-02

1.31E 03

5.98E 05

8.34E 05

9.78E 01 .-

1.89E 05

1.00E-20

9.11E 05

4.37E 06

1.68E 08

1.00E-20

7.10E 06

1.00E-20

1.00E-20

1.47E-01

1.45E 04

8.30E 05

2.03E-04

5.37E 02

1.00E-20

8.55E 05

3. 17E 06

1.46E 08

1.00E-20

1.13E 06

1.00E-20

1.00E-20

1.85E-09

8.55E 00

8.21E 05

1.00E-20

4.34E-03

1.00E-20

7.53E 05

1.66E 06

1.11E 08

1.00E-20

2.87E 04

1.00E-20

1.00E-20

1.00E 20

1.00E-20

7.18E 05

1.00E-20

1.00E-20

1.00E-20

1.45E 05

3.87E 02

3. 14E 06

1.00E-20

1.00E-20

1.00E-20

1.00E-20

Total noble gases 7.86E 08 5.44E 08 4.17E 08 3.60E 08 3. 17E 08 2.33E 08 1.82E 08 1.52E 08 1.15E 08 4.01E 06

CD

8 C3.
CI'
CD



TABLE 15.6-11

LOSS-OF-COOLANT ACCIDENT
SECONDARY CONTAINMENTACTIVITY(CURIES) - 5 MINUTEDRAWDOWNCASE

Isotope 1 Minute 5 Minutes 30 Minutes 1 Hr 2 Hr 8 Hr 1 Day 2 Days 4 Days 30 Days
1311

1321

1331

1311

13$
1

O.OOE+00 0.00E+00 1.17E43

O.OOE+00 O.OOE+00 1.45E-03

0.00E+00 O.OOE+00 2.34E43

O.OOE+00 0.00E+00 1.76E-03

O.OOE+00 0.00E+00 2.11E43

1.17E-03

1.25E-03

2.30E-03

1.18E-03

2.01E-03

1.16E43 1.14E43

9.24E-04 1.51E-04

2.23E-03 1.82E43

5.37E-04 4.67E-06

1.81E-03 9.61E-04

1.07E-03

1.21E-06

1.07E43

1.50E-11

1.79E-04

9.76E-04

8.73E-10

4.76E-04

8.56E-20

1.44E45

8.13E44

4.52E-16

9.53E45

0.00E+00

9.27E-OS

7.59E-OS

1.00E-20

7.79E-14

0.00E+00

O.OOE+00

Total iodine 0.00E+00 0.00E+00 8.84E-03 7.91E43 6.66E43 4.08E-03 2.31E-03 1.47E-03 9.09E44 7.59E45

" Kr
8$mKr

"Kr
87K

83Kr

Kr
131 mX

133mXe

'e
13$mX

13$X
137X

"Xe

O.OOE+00

O.OOE+00

O.OOE+00

O.OOE+00

O.OOE+00

0.00E+00

O.OOE+00

O.OOE+00

0.00E+00

0.00E+00

O.OOE+00

O.OOE+00

0.00E+00

0.00E+00

O.OOE+00

O.OOE+00

0.00E+00

0.00E+00

O.OOE+00

0.00E+00

0.00E+00

O.OOE+00

0.00E+00

O.OOE+00

0.00E+00

0.00E+00

4.77E44

1.13E-03

4.15E45

1.78E-03

2.91E43

5.67E-06

4.79E45

2.96E44

9.50E-03

4.99E44

2.12E43

3.65E45

1.80E-03

3.95E-04

1.04E-03

4.15E-OS

1.35E-03

2.57E-03

8.04E-09

4.79E-05

2.94E-04

9.48E-03

1.32E-04

2.04E43

1.60E-07

4.16E44

2.70E44

8.94E-04

4. 15E-05

7.84E-04

2.02E-03

1.61E-14

2.78E-OS

3.53E-04

4.14E-OS

2.98E-OS

4.65E-04

1.00E-20

6.47E-08

2.96E-OS

4.13E-OS

4.84E-09

9.34E-06

1.00E-20

2.91E-04 2.68E44

9.42E-03 9.10E-03

9.25E-06 1.10E-12

1.89E43

3.08E-12

1.20E-03

0.00E+00

2.21E-05 4.96E-13

2.16E-04

8.31E-03

0.00E+00

3.51E-04

0.00E+00

O.OOE+00

4.78E-OS 4.70E-OS 4.51E-OS

7.27E-12

7.18E47

4.11E-OS

1.00E-14

2.66E-OS

1.00E-20

4.23E-OS

1.57E44

7.24E-03

0.00E+00

5.60E-OS

0.00E+00

0.00E+00

9.17E-20

4.23E-10

4.06E45

1.00E-20

2.15E-13

1.00E-20

3.73E45

8.24E-05

5.51E-03

0.00E+00

1.42E46

0.00E+00

0.00E+00

0.00E+00

0.00E 00

3.55E-OS

0.00E+00

O.OOE+00

0.00E+00

7.20E-06

1.91E-OS

1.55E-04

0.00E+00

0.00E+00

0.00E+00

0.00E+00

Total noble gases O.OOE+00 0.00E+00 2.06E42 1.78E-02 1.57E42 1.15E42 9.00E-03 7.54E-03 5.67E43 1.98E-04



TABLE 15.6-12

LOSS-OF-COOLANT ACCIDENT
ACTIVITYRELEASED TO THE ENVIRONMENT(CURIES) - S MINUTEDRAWDOWNCASE

Isotope 1 Minute 5 Minutes 30 Minutes 1 Hr 2 Hr 8 Hr 1 Day 2 Days 4 Days 30 Days
1311

1321

1331

1341

1331

8.22E 01

1.18E 02

1.67E 02

1.82E 02

1.56E 02

4.11E 02

5.85E 02

8.35E 02

8.87E 02

7.78E 02

4.59E 02

6.48E 02

9.31E 02

9.71E 02

8.66E 02

5.15E 02

7.14E 02

1.04E 03

1.04E 03

9.66E 02

6.29E 02

8.19E 02

1.26E 03

1.12E 03

1.15E 03

1.30E 03

1.07E 03

2.45E 03

1.19E 03

1.94E 03

3.02E 03

1.12E 03

4.65E 03

1.19E 03

2.66E 03

5.42E 03

1.12E 03

6.36E 03

1.19E 03

2.81E 03

9.59E 03

1. 12E 03

7.47E 03

1.19E 03

2.83E 03

2.85E 04

1.12E 03

7.75E 03

1;19E 03

2.83E 03

Total iodine 7.06E 02 3.50E 03 3.87E 03 4.28E 03 4.99E 03 7.94E 03 1.26E 04 1.69E 04 2.22E 04 4.14E 04

Kr

Kr

Kr

Kr
88K

Kr
13lmX

133X

13$mX

'e
138X

4.03E 01

8.54E 01

2.91E 00

1.63E 02

2.30E 02

2.52E 02

2.09E 01

6.69E 02

1.29E 02

5.33E 02

5.36E 02

1.99E 02

4.25E 02

1.46E 01

8.00E 02

1. 14E 03

8.54E 02

1.05E 02

3.34E 03

5.93E 02

1.92E 03

2.44E 03

1.11E 03

2.47E 03

8.73E 01

4.30E 03

6.51E 03

1.28E 03

6.26E 02

2.00E 04

2.19E 03

3.21E 03

8.64E 03

2.02E 03

4.75E 03

1.75E 02

7.57E 03

1.23E 04

1.28E 03

1.25E 03

4.00E 04

2.77E 03

3.22E 03

1.06E 04

3.40E 03

8.82E 03

3.49E 02

1.20E 04

2.19E 04

1.28E 03

2.48E 03

7.98E 04

2.97E 03

3.22E 03

1.12E 04

6.09E 03

2.35E 04

1.40E 03

1.78E 04

4.86E 04

1.28E 03

9.53E 03

3.14E 05

2.98E 03

3.22E 03

1.12E 04

6.40E 03

3.23E 04

4.18E 03

1.80E 04

5.65E 04

1.28E 03

2.58E 04

9.00E 05

2.98E 03

3.22E 03

1.12E 04

6.40E 03

3.31E 04

8.34E 03

1.80E 04

5.66E 04

1.28E 03

4.45E 04

1.68E 06

2.98E 03

3.22E 03

1.12E 04

6.40E 03

3.31E 04

1.66E 04

1.80E 04

5.66E 04

1.28E 03

6.78E 04

2.96E 06

2.98E 03

3.22E 03

1. 12E 04

6.40E 03

3.31E 04

1.16E 05

1.80E 04

5.66E 04

1.28E 03

9.37E 04

6.90E 06

2.98E 03

3.22E 03

1.12E 04

Total noble gases 2.82E 03 1.26E 04 5.51E 04 9.51E 04 1.65E 05 4.97E 05 1. 17E 06 2.00E 06 3.32E 06 7.43E 06

8 H.
Ct gA
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TABLE15.6-13

LOSS-OF-COOLANT ACCIDENT
(DESIGN BASIS ANALYSIS)
RADIOLOGICALEFFECTS

Total Effect (Including MSIV-LCS leakage)
Whole Body Dose Thyroid Dose

(rem) (rem)

Exclusion area (1950 m) (2 hr)

Low population zone (4827 m) (30 days)

5.7

4.1

86.3

95.8

15.6-32'
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TABLE15.6-14

SEQUENCE OF EVENTS FOR FEEDWATER LINEBREAK
OUTSIDE CONTAINMENT

Tllne Event

0+

One feedwater line breaks.

Feedwater line check valves isolate the reactor from the break.

(30 sec At low-low water reactor level HPCS, MSIVclosure and reactor scram

would initiate and recirculation pumps would trip.

2 minutes The SRVs open and close and maintain the reactor vessel pressure at

approximately 1100 psig.

1to2hr Normal zeactor cooldown established.

Approximately.

15.6-33
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TABLE15.6-15

PIINDWATKIUNN NANAKACCIDENT—P~
TABULATEDFOR POSTULATED ACCIDENTANALYSIS

Data and assumptions used to estimate radioactive source from
postulated accidents

A. Power level

B. Burnup

C. Fuel damaged

D. Release of activity by nuclide

E. Iodine fractions

(1) Organic

(2) Elemental

(3) Particulate

(4) Reactor coolant activity before the accident

Value

N/A
N/A
None

Table 15.6-16

0

1%

0

Section 15.6.6.5.1

Data and assumptions used to estimate activity released

A. Primary containment leak rate (%/day)

B. Secondary contaimnent leak rate (%/day)

C. RWCU total isolation valve closure time (sec)

D. Adsorption and filtration efficiencies

(1) Organic iodine

(2) Elemental iodine

(3) Particulate iodine

(4) Particulate fission products

E. Recirculation system parameters

(1) Flow rate

(2) Mixingefficiency

(3) Filter efficiency

F. Containment spray parameters (fiow rate, drop size,

G. Containment volumes

H. Allother pertinent data and assumptions

etc.)

N/A
N/A
75

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
None

15.6-34
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TABLE15.6-15

NNRWATHRUNRRRHAKACCHPHNT—I IANHIIRN
TABULATEDFOR POSTULATED ACCIDENTANALYSIS (Continued)

III. Dispersion data

A. Boundary and LPZ distance (m)

B. X/Qs for time intervals of 0-2 hr - EAB/LPZ

Value

1950/4827

2.62 x 10 /1.06 x 10

IV. Dose data

A. Method of dose calculation

B. Dose conversion assumptions

C. Peak activity concentrations in containment

D. Doses

Reference 15.6-2

Reference 15.6-2

N/A

Table 15.6-17

15.6-35"
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TABLE15.6-16

FEEDWATER LINEBRPJK ACCIDENT
ACTIVI'IYRELEASE TO ENVIRONMEÃl'CURIES)

Isotope

131I

13$

1331

1341

1351

Total

Activity

2.22 x 10

2.05 x 10

1.52 x 10

4.45 x 10

2.22 x10

1.04 x 10

15.6-36
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TABLE15.6-17

FEEDWATER LINEBREAKACCIDENT
BIOLOGICALEFI%CTS OP A PUFF RELEASE

Exclusion area (1950 m)

Low population zone (4827 m)

Whole Body Dose

(rem)

1.37 x 10

5.53 x 10

Thyroid Dose
(rem)

5.47 x 10

2.21 x 10

15.6-37
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15.7 RADIOACTIVERELEASE FROM SUBSYSTEMS AND COMPONENTS

These events are classified as nonlimiting events for both original and uprated power
conditions. Therefore, no further analysis has been performed.

15.7.1 RADIOACTIVEGAS WASTE SYSTEM LEAKOR FAILURE

Not applicable.

15.7.2 LIQUIDRADIOACTIVESYSTEM FAILURE

Not applicable.

15.7,3 POSTULATED RADIOACTIVERELEASES DUE TO LIQUIDRADWASTE
TANKFAILURE

15.7.3.1 Identification of Causes and Fr uenc Classification

15.7.3.1.1 Identification of Causes

The liquid radwaste tanks are constructed to specific engineering codes and standards and to
the uniform building code seismic requirements. These tanks operate at atmosphere pressure
and low temperatures. A positive action interlock system is provided to prevent inadvertent
opening of a drain valve because of operator error. Accordingly, the possibility of a complete
tank failure or drainage is considered small.

An unspecified event is postulated to cause the complete release of the average radioactivity
inventory in the tank containing the largest quantities of significant radionuclides in the liquid
radwaste system. The tank postulated to rupture is one of the two decontamination solution
concentrated waste tanks (see Figure 11.2-1).

15.7.3.1.2 Frequency Classification

This accident is categorized as a limiting fault.

15.7.3.2 S uence of Events and S stems eration

15.7.3.2.1 Sequence of Events

The sequence of events expected to occur is as follows.

15.7-1
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Sequence of Events - Liquid Radwaste Tank Failure

Events

Event begins-failure occurs

Area radiation alarms alert plant personnel

Operator action begins

Time

- 1 minute

- 10 minute

15.7.3.2.2 Identification of Operator Actions

The operator would, upon receiving the alarms, alert personnel to evacuate affected areas of
the radwaste building and isolate the radwaste building ventilation system.

15.7.3.2.3 Systems Operation

Failure of a concentrated waste tank does not require a shutdown nor does it impair a safe
shutdown. It will lead to limited operation of the concentrated waste system using the
remaining tank.

The liquid contents of this tank willalso be contained by the building walls and an unlined,
18-in. high concrete dike around the radwaste tank area. Floor drain sump pumps would
receive a high water level alarm, activate automatically, and remove the spilled liquid.

15.7.3.2.4 The Effects of Single Failures and Operator Errors

This event has been analyzed without taking credit for any expected operator action or system
operation; therefore, a discussion of single equipment failure or single operator error is not
applicable.

15.7.3.3 Core and S stem Performance

The failure of this liquid radwaste system component does not directly affect the nuclear steam
supply system (NSSS). It willlead to decoupling of NSSS with the subject system.

This failure has no applicable effect on the reactor core or the NSSS safety performance.
Specific assumptions and parameters are presented in Table 15.7-1.

15.7.3.4 Barrier Performance

This event does not involve any containment barrier integrity except the tank itself and the
radwaste building. The dike and walls of the radwaste building surrounding the tanks are built ~ i

15.7-2
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to Seismic'Category I criteria. In the analysis of spill consequences, no credit is taken for the
dike or radwaste building in recontaining the spilled liquid.

15.7.3.5 Radiolo ical Cons uences

The entire volume (700 gal) of concentrator waste tank assumed to spill with isotope inventory
given in Table 11.2-1. Tritium concentration is assumed to be 0.01 pCi/ml (WNP ER OL
Section 3.5.1).

The hypothetical radwaste tank failure was evaluated using conservative assumptions such as

no containment in the radwaste building and unimpeded flow vertically through 50-60 ft of
sand and gravel.

The following offsite concentration data for the radionuclides of interest are provided for the
WNP-1/4 wells and at the Columbia River:

Radio nuclide
H
Sr

137C

Concentration
at WNP-1/4 Wells

~Ci/ml
1.0 x 10

1.7 x 10
2.2 x 10

Concentration at
Columbia River

~Ci/ml
1.3 x 10
4.2 x 10
1.4 x 10

Concentration
Limit Ci/ml

1x10
5x 10
1 x 10

The calculations show the strontium concentration exceeding the unrestricted area limitation at
the WNP-1/4 wells. These wells are a temporary water supply and are under the control of
the Supply System. Should a spill occur at WNP-2 there willbe ample time to assess the
severity and extent of contamination.

Concentration at the river bank willbe diluted by the river flow. The nearest surface water
users are several miles downstream.

15.7.4 FUEL HANDLINGACCIDENT

15.7.4.1 Identification of Causes and Fr uenc Cla sification

15.7.4.1.1 Identification of Causes

The fuel handling accident is assumed to occur as a consequence of a failure of the fuel
assembly lifting mechanism resulting in the dropping of a raised fuel assembly onto other fuel
bundles. A variety of events which qualify for the class of accidents termed "fuel handling
accidents" has been investigated. The accident which produces the largest number of failed
spent fuel rods is the drop of a spent fuel bundle into the reactor core when the reactor vessel
head is off.

15.7-3
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15.7.4.1.2 Frequency Classification

This event is categorized as a limiting fault.

15.7.4.2 S uence of Events and S stems eration

15.7.4.2.1 Sequence of Events

The most severe fuel handling accident from a radiological viewpoint is dropping a fuel
assembly onto the top of the core. The sequence of events is expected to occur as follows:

Sequence of Events - Dropped Fuel Assembly

Event

Fuel assembly is being handled by refueling equipment. The
assembly drops onto the top of the core. Some of the fuel rods in
both the dropped assembly and the reactor core are damaged,
resulting in the release of gaseous fission products to the reactor
coolant and eventually to the reactor building atmosphere. The air is
drawn in by the ventilation exhaust ducts.

Time

s0

Airborne activity reaches the ventilation system exhaust air plenum
where the radiation monitoring instrumentation is located.

Radiation monitoring instrumentation alarms to alert plant personnel,
isolate the ventilation system, and start operation of the standby gas
treatment system (SGTS).

53 sec

Reactor building ventilation exhaust isolation valves fullyclose.

Standby gas treatment system on line

Operator action begins

<15 sec

34 sec

5 5 minutes

The isolation valves willfully close in 15.0 sec after the postulated accident occurs. It takes
3 sec for the airborne activity to reach the radiation monitors in the exhaust air ductwork.
There willbe a 4 sec instrument response time before the isolation valves receive the signal to
isolate. It willtake 8 sec closing time for the exhaust isolation valves to fully close. Release
of the postulated airborne activity to the atmosphere willbegin 8.5 sec after the postulated
accident occurs due to the transport time through the exhaust air ductwork. Thus, there will
be an interval of 6.5 sec where airborne halogens willbe released to the atmosphere without
processing by the SGTS.

15.7-4
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15.7.4.2.2 Identification of Operator Actions

The individual in charge of fuel handling willinform the control room and
direct affected personnel to the personnel decontamination area,

Control room personnel willverify that the normal ventilation system has

isolated and the SGTS is in operation and performing as designed,

c. The operator willinitiate the evacuation of the reactor building and the locking
of the reactor building doors,

d. Operations personnel willinitiate action to determine the extent of potential
radiation doses by measuring the radiation levels in the vicinity of or close to
the reactor building, and

e. Operations personnel willinitiate action to post the appropriate radiological
control signs at the entrance of the reactor building.

Entry to the reactor building willnot be allowed until conditions permit.

15.7.4.2.3 Systems Operation

Normally operating plant instrumentation and controls are assumed to function, although credit
is only taken for isolation of the normal ventilation system and operation of the SGTS.
Operation of other plant or reactor protection systems or engineered safety feature systems is
not expected.

Four radiation monitoring channels of the reactor building ventilation exhaust plenum
subsystem are provided for detection of radioactivity releases from a fuel handling accident.
This subsystem is designed to Seismic Category I Class 1E requirements. Two of the channels
are physically and electrically separated from the other two channels. Channel response time
is less than 3 sec for response to 90% of a step change input.

15.7.4.2.4 The Effects of Single Failures and Operator Errors

The automatic ventilation isolation system, which includes the radiation monitoring detectors,
isolation valves, and the SGTS, are designed to single failure criteria and safety requirements.

15.7-5
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15.7.4.3 'ore and S stem Performance

15.7.4.3.1 Mathematical Model

The analytical methods and associated assumptions used to evaluate the consequences of this
accident are considered to provide a realistic, yet conservative assessment of the consequences.

The kinetic energy acquired by a falling fuel assembly may be dissipated in one or more
impacts. To estimate the expected number of failed fuel rods in each impact, an energy
approach is used. The energy absorption on successive impacts is estimated by considering a
plastic impact.

The fuel assembly is expected to impact on the reactor core at a small angle from the vertical,
possibly inducing a bending mode of failure on the fuel rods of the dropped assembly. It is
assumed that each fuel rod resists the imposed bending load by a couple consisting of two
equal, opposite concentrated forces. Therefore, fuel rods are expected to absorb little energy
prior to failure as a result of bending. Actual bending tests with concentrated point-loads show
that each fuel rod absorbs approximately 1 ft/lb prior to cladding failure. Each rod that fails
as a result of gross compression distortion is expected to absorb approximately 250 ft/lb before
cladding failure (based on 1% uniform plastic deformation of the rods). The energy of the
dropped assembly is conservatively assumed to be absorbed by only the cladding and other
core structures. Because a fuel assembly consists of 72% fuel, 11% cladding, and 17% other
structural material by weight, the assumption that no energy is absorbed by the fuel material
results in considerable conservatism in the mass-energy calculations.

15.7.4.3.2 Input Parameters and Initial Conditions

The assumptions used in the analysis of this accident are listed below:

a. The fuel assembly is dropped from a height of 34 ft. The maximum height
allowed by the fuel handling equipment is less than 34 ft;

The entire amount of potential energy, referenced to the top of the reactor core,
is available for application to the fuel assemblies involved in the accident. This
assumption neglects the dissipation of some of the mechanical energy of the
falling fuel assembly in the water above the core and requires the complete
detachment of the assembly from the fuel hoisting equipment. This is only
possible ifthe fuel assembly handle, the fuel grapple, or the grapple cable
breaks;

c. None of the energy associated with the dropped fuel assembly is absorbed by
the fuel material; and
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d. 'H fuel xods in the dropped bundle, including tie rods, wexe assumed to fail by
1% strain in compression. Por the fuel designs considexcd here, there is no
propensity for preferential failure of tie rods. The struck bundle(s) are assumed
to experience fuel rod failuxe by 1% strain in compression. The number of fuel
rods that fail in the stxuck bundle(s) is a function of the energy dissipated on
impact.

15.7.4.3.3 Results

Because of the complex nature of the impact and the resulting damage to fuel assembly
components, a rigorous prediction of the number of failed rods is not possible. Por this
reason, a simplified energy appxoach was taken and numerous conservative assumptions were
made to ensure a conservative estimate of the number of failed rods.

13.7.4.3.3.1 E~d" 'l*. 73 p
'E *gy f 3 3 pp& Ply 1 f

components. The pximaxy component of the potential energy is determined by the vertical
distance between the bottom of the lifted assembly and the top of the reactor core and is fuHy
dissipated during the initial impact of the dropped assembly on the reactor core. The
secondary component is determined by the elevation of the center of mass of the dropped
assembly above the reactor core foHowing the initial impact. The secondary component is
assumed to be fully dissipated during the secondary impact of the dropped assembly on the
reactor core.

15.7.4.3.3.2 Ener Loss Per Im act. The wet weight of the dropped bundle (Wz) is 617 lb
and the wet weight of the grapple component (W<) is 350 lb. The drop distance is 34 ft. The
total energy to be dissipated by the initial impact is 32,878 ft-lb.

Following the initial impact, the assembly was assumed to tip over and impact horizontally on
the top of the core. The remaining available energy was used to predict the number of
additional rod failures. The 8780 ft-lb available energy for the secondary impact was
calculated by assuming a linear weight distribution in the assembly with a point load at the top
of the assembly to xepxesent the fuel grapple weight.

15.7.4.3.3.3 Fuel Rod Failures. The number of failed fuel rods was determined by balancing
the energy of the dropped assemblage against the energy required to fail a rod. One-half of
the energy was considered to be absorbed by the falling assembly and one-half by the four
impacted assemblies.

No energy was considered to be absorbed by the fuel pellets (i.e., the energy was absorbed
entirely by the non-fuel components of the assemblies). The energy available for cladding
deformation was considered to be proportional to the mass ratio and is equal to a maximum of
0.519.
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15.7.4.3.3:3.1 First Im act Failure. The dropped assembly was considered to impact at a
small angle, subjecting all of the fuel rods in the dropped assembly to bending moments. The
fuel rods are expected to absorb little energy prior to failure as a result of bending. For this
reason, it is assumed that all of the rods in the dropped assembly fail. The energy absorbed by
the cladding of the four impacted assemblies is 8532 ft-lb.

Each rod that fails is expected to absorb approximately 250 ft-lb before cladding failure, based
on uniform 1% plastic deformation of the cladding. The number of rods failed in the impacted
assemblies is 96 on initial impact.

15.7.4.3.3.3.2 Second Im act Failures. As with the initial impact, the energy was considered
to be absorbed equally by the falling assembly and the impacted assemblies and the fraction
available for cladding deformation was 0.519. The energy available to deform cladding in the
impacted assemblies was 2278 ft-lb and the number of failures in the impacted assemblies was
nine rods.

Since the rods in the dropped assembly were considered to have failed in the initial impact, no
additional failures are predicted for the dropped assembly.

15.7.4.3.3.3.3 Total Failures. The total rods failed in both impacts is 105. The radiological
consequences are determined from a conservatively-assumed 124 failed fuel rods during the
event.

To provide an upper limitbounding analysis, it is conservatively assumed that 250 fuel rods
experience cladding damage.

15.7.4.4 Barrier Performance

The reactor coolant pressure boundary and primary containment are assumed to be open.

15.7.4.5 Radiolo cal Cons uences

The fission product inventory in the fuel rods assumed to be damaged is based on 1000 days of
continuous operation at 3556 MWt. A 24-hr period for decay from the power condition is
assumed because it is not expected that fuel handling can begin within 24 hr following
initiation of reactor shutdown. Figure 15.7-1 indicates the leakage fiow path for this accident.

15.7.4.5.1 Design Basis Analysis

Specific values of parameters used in evaluation are presented in Table 15.7-2.

15.7.4.5.1.1 Fission Product Release From Fuel. The fission product inventory of a core
average exposure fuel rod is adjusted by a peaking factor of 1.5 to establish the inventory of
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each damaged rod. Ten percent of the noble gases inventory (30% for Kr) and 10% of the
iodine inventory are assumed to be released to the fuel pool. The activity airborne in the
secondary containment is presented in Table 15.7-3.

15.7.4.5.1.2 Fission Product Tran ort to the Environment. The transport pathway consists
of mixing in the fuel pool, migration from the pool to the secondary containment atmosphere
and release to the environment through the reactor building ventilation exhaust system (REA)
and the SGTS. Allof the noble gas and 1% (Reference 15.7-1) of the iodines in the fuel pool
are assumed to become airborne in the secondary containment.

Release by means of the REA system willoccur for a maximum of 6.5 sec. Continued
airborne activity release to the environment over a 2-hr period willbe after filtration by the
SGTS (99% removal efficiency for iodine).

The release of activity to the environment is presented in Table 15.7-4.

15.7.4.5.1.3 Results. The calculated exposures for the design basis analysis are presented in
Table 15.7-5 and are within the guidelines of 10 CFR 100.

15.7.5 SPENT FUEL CASK DROP ACCIDENT

The spent fuel cask is equipped with redundant sets of lifting lugs and yolks compatible with
the reactor building crane main hook. The reactor building crane is provided with sufficient
redundancy such that no credible postulated failure of any crane component required to lift,
hold, and move loads, willresult in the dropping of the fuel cask. Therefore, an analysis of
the spent fuel cask drop is not required.

15.7.6 REFEIKNCES

"Decontamination Factor For Fuel Handling Accident," NE-02-96-0011,
August 1996.
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TABLE15.7-1

LIQUIDRADWASTETANKS FAILURE- P
AND CONCEN'IRATIONS

Parameter

Data and assumptions used to estimate
radioactive source

Concentration data

WNP-1/4 Wells
Radionuclide Q Col. R (pCi/ml)

1.0 x 10

1.7 x 10

2.2 x 10

H
Sr

137C

From 10 CFR Part 20.

Data and assumptions used to estimate activity
released

A. Containment leak rate (%/day)
B. Secondary containment leak rate (%/day)
C. Valve movement times

D. Absorption and filtration efficiencies

(1) Organic iodine

(2) Elemental iodine

(3) Particulate iodine

(4) Particulate fission products
E. Recirculation system parameters

(1) Flow rate

(2) Mixingefficiency

(3) Filter efficiency
F. Containment spray parameters (flow

rate, drop size, etc.)
G. Containment volumes
H. Other pertinent data and assumptions

Value

Entire volume (700 gal) of
concentrator waste tank assumed
to spill with isotope inventory
given in Table 11.2-1. Tritium
concentration assumed to be
0.01 mCi/ml from the WNP-2
ER-OL.

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
See Section 2.4.13.3

Conc. Limit
(pCi/ml) (pCi/ml)

1.3 x 10 1 x10
4.2 x 10 Sx10
1.4 x 10 1 x10
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TABLE15.7-2

PIIIICHANDDNGACCIDHNPP~ PAHIHAIHD
FOR POSTULATED ACCIDENTANALYSIS

Parameters
Data and assumptions used to estimate radioactive
source from postulated accidents

A. Power level
B. Radial peaking factor
C. Assumed fuel damaged

D. Release of activity by nuclide

Design Basis
Assum tions

3556

1.5

250 rods

10% noble gas
10% iodine
30% Kr

E.

F.

Iodine fractions

(1) Organic

(2) Elemental

(3) Particulate
Reactor coolant activity before the accident

0

1

0

N/A

Data and assumptions used to estimate activity
released

A. Primary containment leak rate (%/day)
B. Secondary containment leak rate

C. Valve movement times
D. Absorption and filtration

(1) Organic iodine

(2) Elemental iodine

(3) Particulate iodine

(4) Particulate fission products
E. Recirculation system parameters

(1) Flow rate

(2) Mixingefficiency

(3) Filter efficiency
F. Containment spray parameters (flow rate,

drop size, etc.)
G. Containment volumes
H. Allother pertinent data and assumptions

N/A
100%/2 hr
N/A

99%

99%

99%

99%

N/A
N/A
N/A
N/A

N/A
None
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TABLE15.7-2

HUHLHANDUNNACCIDHNII ttAMIIHMIAHULAIHD
FOR POSTULATED ACCIDENTANALYSIS (Continued)

Parameters

III. Dispersion data

A. Boundary/LPZ distances (m)

B. X/Qs for time intervals of

(1) 0-2 hr - SB/LPZ

(2) 2-8 hr - LPZ

(3) 8-24hr- LPZ "

(4) 1-4 days - LPZ

(5) 4-30 days - LPZ

IV. Dose data

A. Method of dose calculation

B. Dose conversion assumptions

C. Peak activity concentrations in containment

D. Doses

Design Basis
Assum tions

950/4827

2.62 x 10 /1.06 x 10

4.47 x 10

2.91 x10

1.14 x 10

2.97 x 10

Regulatory Guide 1.25

Regulatory Guide 1.25

N/A
Table 15.7-5

15.7-13



TABLE 15.7-3

FUEL HANDLINGACCIDENT
ACTIVITYAIRBORNE IN SECONDARY CONTAINMENT(CURIES)

Isotope 6.5 Sec 5 Minutes 30 Minutes 1 Hr 2 Hr 8 Hr 1 Day 2 Days 4 Days 30 Days
1311

1321

1331

1341

1331

6.91E 02

8.80E 02

6.96E 02

3.69E-OS

1.14E 02

4.75E 02

5.90E 02

4.77E 02

2.37E-OS

7.78E 01

6.96E 01

7.64E 01

6.90E 01

2.51E-06

1.09E 01

6.95E 00

6.57E 00

6.79E 00

1.69E-07

1.04E 00

4.86E42

6.57E42

7.66E-10

9.34E%3

7.98E-15 1.00E-20 1.00E-20 1.00E-20

5.38E-14

1.00E-20

4.98E-15

1.00E-20

1.00E-20

1.00E-20

1.00E-20 1.00E-20

1.00E-20 1.00E-20

1,00E-20 1.00E-20

1.00E-20

1.00E-20

1.00E-20

1.00E-20

6.92E-02 6.78E-14 1.00E-20 1.00E-20 1.00E-20 1.00E-20

Total iodine 2.38E 03 1.62E 03 2.26E 02 2.13E 01 1.93E-01 1.35E-13 S.OOE-20 S.OOE-20 S.OOE-20 5.00E-20

83mK

" Kr

Kr

Kr
88K

Kr
131mx

133m'33'35mx

133X

137X

138X

4.13E 01

4.78E 02

1.97E 03

7.79E-02

1.49E 02

1.00E-20

7.64E 02

4.27E 03

1.46E 05

1.82E 03

3.58E 04

1.00E-20

1.00E-20

2.75E 01

3.24E 02

1.36E 03

5.12E42

1.00E 02

— 1.00E-20

5.24E 02

2.93E 03

1.00E 05

1.01E 03

2.44E 04

1.00E-20

1.00E-20

3.45E 00

4.46E 01

1.99E 02

5.99E-03

1.33E 01

1.00E-20

7.69E 01

4.27E 02

1.47E 04

4.88E 01

3.47E 03

1.00E-20

1.00E-20

2.85E-01

4.13E 00

1.99E 01

4.56E-04

1.18E 00

1.00E-20

7.68E 00

4.25E 01

1.46E 03

1.29E 00

3.34E 02

1.00E-20

1.00E-20

1.95E-03 2.02E-16

3.54E-02 1.40E-14

1.00E-20

1.00E-20

1.00E-20 1.00E-20 1.00E-20

1.00E-20 1.00E-20 1.00E-20

1.99E-OI

2.64E46

1.99E-I3 1.00E-20 1.00E-20 1.00E-20 1.00E-20

1.00E-20 1.00E-20 1.00E-20 1.00E-20 1.00E-20

1.00E-20

7.66E-02

4.19E-01

1.45E 01

9.07E-04

3.10E 00

1.00E-20

1.00E-20

1.00E-20

7.56E-14

1.00E-20 1.00E-20 1.00E-20 1.00E-20

1.00E-20 1.00E-20 1.00E-20 1.00E-20

3.88E-13 1.00E-20 1.00E-20 1.00E-20 1.00E-20

1.41E-11 1.00E-20 1.00E-20 1.00E-20 1.00E-20

1.00E-20 1.00E-20 1.00E-20 1.00E-20 1.00E-20

1.96E-12

1.00E-20

1.00E-20 1.00E-20 1.00E-20 1.00E-20

1.00E-20 1.00E-20 1.00E-20 1.00E-20

1.00E-20 1.00E-20 1.00E-20 1.00E-20 1.00E-20

9.21E-03 2.13E-15 1.00E-20 1.00E-20 1.00E-20 1.00E-20

Total noble gases 1.91E 05 1.31E 05 1.89E 04 1.87E 03 1.84E 01 1.67E-11 1.30E-19 1.30E-19 1.30E-19 1.30E-19



TABLE 1S.7-4

FUEL HANDLINGACCIDENT
ACTIVITYRELEASED TO THE ENVIRONMENT(CURIES)

Isotope 6.5 Sec 5 Minutes 30 Minutes 1 Hr 2 Hr 8 Hr 1 Day 2 Days 4 Days 30 Days
1311

1321

1331

1341

1331

5.77 E 00

7.35 E 00

5.81 E 00

3.08 E-07

9.54 E-01

7.93E 00

1.01E 01

7.98E 00

4.20E47

1.31E 00

1.20E 01

1.49E 01

1.20E 01

6.01E-07

1.96E 00

1.26E 01

1.55E 01

1.26E 01

6.21E-07

2.06E 00

1.27E 01

1.56E 01

1.27E 01

6.22E-07

2.07E 00

1.27E 01

1.56E 01

1.27E 01

6.22E-07

2.07E 00

1.27E 01

1.56E 01

1.27E 01

6.22E-07

2.07E 00

1.27E 01

1.56E 01

1.27E 01

6.22E-07

2.07E 00

1.27E 01

1.56E 01

1.27E 01

6.22E-07

2.07E 00

1.27E 01

1.56E 01

1.27E 01

6.22E-07

2.07E 00

Total iodine 1.99 E 01 2.73E 01 4.09E 01 4.29E 01 4.31E 01 4.31E 01 4.31E 01 4.31E 01 4.31E 01 4.31E 01

83mK

83mK

Kr
87K

88K

Kr
131mXe

133mX

133X

mXe

13SX

137X

138X

3.45 E-01

3.99 E 00

1.65 E 01

6.50 E-04

1.24 E 00

1.00 E-20

6.38 E 00

3.56 E 01

1.22 E 03

1.52 E 01

2.99E 02

1.00E-20

1.00E-20

1.31E 01

1.53E 02

6.35E 02

2.45E-02

4.74E 01

2.00E-20

2.45E 02

1.37E 03

4.68E 04

5.31E 02

1.15E 04

2.00E-20

2.00E-20

3.53E 01

4.23E 02

1.79E 03

6.49E-02

1.30E 02

2.00E-20

6.93E 02

3.86E 03

1.32E 05

1.14E 03

3.21E 04

2.00E-20

2.00E-20

3.82E 01

4.62E 02

1.97E 03

6.99E-02

1.41E 02

2.00E-20

7.62E 02

4.25E 03

1.45E 05

1. 17E 03

3.85E 01

4.66E 02

1.99E 03

7.03E-02

1.42E 02

2.00E-20

7.69E 02

4.29E 03

1.47E 05

1. 17E 03

3.52E 04 3.55E 04

2.00E-20 2.00E-20

2.00E-20 2.00E-20

3.85E 01

4.66E 02

1.99E 03

7.03E-02

1.42E 02

2.00E-20

7.70E 02

4.29E 03

1.47E 05

1. 17E 03

3.55E 04

2.00E-20

2.00E-20

3.85E 01

4.66E 02

1.99E 03

7.03EA2

1.42E 02

2.00E-20

7.70E 02

4.29E 03

1.47E 05

1.17E 03

3.55E 04

2.00E 20

2.00E-20

3.85E 01

4.66E 02

1.99E 03

7.03E<2

1.42E 02

2.00E-20

7.70E 02

4.29E 03

1.47E 05

1.17E 03

3.55E 04

2.00E-20

2.00E-20

3.85E 01

4.66E 02

1.99E 03

7.03E-02

1.42E 02

2.00E-20

7.70E 02

4.29E 03

1.47E 05

1.17E 03

3.55E 04

2.00E-20

2.00E-20

3.85E 01

4.66E 02

1.99E 03

7.03E42

1.42E 02

2.00E-20

7.70E 02

4.29E 03

1.47E 05

1.17E 03

3.55E 04

2.00E-20

2.00E-20

Total noble gases 1.59E 03 6.13E 04 1.72E 05 1.89E 05 1.91E 05 1.91E 05 1.91E 05 1.91E 05 1.91E 05 1.91E 05
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TABLE 15.7-5

FUEL HANDLINGACCIDENT (DESIGN BASIS ANALYSIS)
RADIOLOGICALEFFECTS

Exclusion area (1950 m)
"

Low population zone (4827 m)

Whole Body Dose
(rem)

0.4

Thyroid Dose
(rem)

1.5

0.6

15.7-16
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Secondary Containment

SGTS

Fuel Pool

Form No. 960690

WASHINGTON PUBLIC POWER

49 SUPPLY SYSTEM
NUCLEAR PLANT 2 FSAR Braw. No. 900547.77 Rcv. Figurc 15,7-1

Leakage Path for Fuel Handling Accident
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15.8 ~CIPATED TRANSIENTS WITHOUTSCRAM

15.8.0 CAPABILITIESOF PRESENT DESIGN TO ACCOMMODATE
ARHCIPATED TRANSIENTS WITHOUTSCRAM

The anticipated transients without scram (ATWS) events described in this section are not
design basis events for WNP-2. A proposed method for minimizing the effects of failure-to-
scram is described in References 15.8-1 and 15.8-2.

The recirculation pump trip (RPT), alternate rod insertion (ARI), and two pump standby liquid
control (SLC) system operation features are utilized at WNP-2 to provide protection against
failure to scram. Due to the WNP-2 design feature utilizing SLC system injection through the
high-pressure core spray (HPCS) header, a plant-unique analysis was performed to
demonstrate ATWS protection and mitigation at pre-power uprate conditions.

The ATWS acceptance criteria are established in Reference 15.8-3 as:

a. The reactor coolant pressure boundary (RCPB) remains below emergency
pressure limits,

b. The containment pressure remains below design limits. The suppression pool
temperature remains below local saturation temperature limits as defined in
Reference 15.8-3,

c. A eoolable geometry is maintained,

d. Radiological releases are maintained within 10 CFR 100 allowable limits, and

e. Equipment necessary to mitigate the postulated ATWS event are evaluated to
provide a high degree of assurance (assurance of function) that it willfunction
in the environment (pressure, temperature, humidity, and radiation) predicated
to occur as a result of the ATWS event.

Subsequent to the completion of the ATWS analyses at prepower uprate condition, it was
recognized that analyses did not account for the time for the SLC storage tank outlet valves to
stroke open. This delay of approximately 35 sec is bounded by a sensitivity study
(Reference 15.8-4) that showed a 5 minute delay in SLC injection would not prevent safe
shutdown. The limiting ATWS event for peak suppression pool temperature was analyzed
with the 35 sec delay in SLC system injection time.

Section 15.8.9 shows that for the ATWS event with the most severe heat flux transient, fuel
related applicable limits were met with considerable margins. In addition, Reference 15.8-3
concludes that maximum peak cladding temperature willnot exceed 2200'F and the maximum

15.8-1
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local oxidation willbe much less than 17%. Thus, criteria 3 and 4 are shown to be satisfied
by the plant specific and generic analyses. Sections 15.8.7 and 15.8.9 show that resulting
primary system pressures willbe less than emergency pressure limitand that suppression pool
temperature increase and peak pressure are within design limits. Reference 15.8-3 concludes
that the safety/relief valve (SRV) air clearing loads willbe bounded by the design loads. Thus
criteria 1 and 2 are satisfled. In Reference 15.8-5, the Supply System concluded that ATWS
equipment had been determined to be qualified by (a) materials analysis of agreeable
components including test reports when available, (b) existing qualification to other accident
profiles (LOCA, HELB) that encompass the ATWS profile, or (c) location in a mild
environment that is not affected by the ATWS accident environment. This satisfies criterion 5.

Power U rate Evaluation

The ATWS events were analyzed at power uprate operating conditions to demonstrate
protection and mitigation of the consequences of these events. These analyses were performed
at 3629 MWtpower level and bound operation at uprate power level of 3486 MWt. The
selection of critical events which were analyzed were guided by Reference 15.8-3.

For power uprate evaluation, it was conservatively assumed that ARI has failed, thus,
requiring SLC system injection to achieve reactor shutdown.

The analysis presented herein are applicable to application of flow control valve (FCV) or
adjustable speed drive to reactor recirculation system (RRC). A summary of ATWS results
are shown in Table 15.8-1.

15.8.1 INADVERTENTCONTROL ROD WITHDRAWAL

This transient is bounded by assumptions in the GE licensing topical reports and the other
transients analyzed in this section.

15.8.2 LOSS OF FEEDWATER

15.8.2.1 Identification of Causes and F uenc Classification

15.8.2.1.1 Identification of Causes

Section 15.2.7 provides identification of causes for loss of feedwater event. The loss of
feedwater event with failure to scram willinitiate an ATWS event.

15.8.2.1.2 Frequency Classification

This event is of extremely low probability and is categorized as a limiting fault.

15.8-2
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15.8.2.2 S uence of Event and S stem eration

15.8.2.2.1 Sequence of Events

Table 15.8-2 lists the sequence of events for Figure 15.8-1.

15.8.2.2.1.1 Identification of erator Actions. For the simulation purpose, the following
'perator actions have been assumed.

a. Allow automatic operation of the HPCS and reactor core isolation cooling
(RCIC),

b. Begin boron injection at two minutes following ATWS high-pressure trip or at
boron injection initiation temperature (BIIT), whichever is later, and

c. Switch residual heat removal (RHR) to suppression pool cooling mode 11

minutes following initiation of the transient.

The emergency operating procedures provide operator actions for an ATWS event.

15.8.2.2.2 System Operation

For the loss of feedwater ATWS event, a complete failure to scram is postulated to occur for
all reactor protection system (RPS) scram signals. Allother plant control systems maintain
normal operation. The relief valves are all assumed to function at the specified setpoints.
Loss of feedwater flow results in a proportional reduction of vessel inventory causing the
vessel water level to drop. The first corrective action is the initiation of HPCS and RCIC on
Level 2. For this event, a complete failure of ARI is postulated. The operator must manually
initiate SLC system to inject boron into the reactor vessel for reactor shutdown.

15.8.2.2.3 The Effect of Single Failure and Operator Errors

This ATWS event is based on the assumed complete failure of all control rods to scram. This
is a multiple equipment failure. For the conservative assumption of failure of the ARI system,
the ATWS event is terminated by boron injection through operator activation of the SLC
system. This event is less limiting compared with other ATWS events analyzed at power
uprate condition.

15.8-3
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15.8.2.3 Core and S stem Performance

15.8.2.3.1 Mathematical Model

The computer model described in Section 15.1.1 and those identified in Reference 15.8-3 were
used to simulate this event.

15.8.2.3.2 Input Parameters and Initial Conditions

These analyses have been performed, unless noted otherwise, with plant conditions in
Tables 15.8-3 and 15.8-4.

15.8.2.3.3 Results

The results of this ATWS event simulation are shown in Figure 15.8-1. Feedwater pump trip
is assumed to occur at the onset of the event. Upon the loss of the feedwater flow, reactor
pressure, water level, and neutron flux begin to fall. Once reactor water level reaches low
water level (L2), the protection system trips the recirculation pumps, initiates HPCS and RCIC
and signals closure of main steam line isolation valves (MSIVs). Reactor pressure begins to
rise due to closure of MSIVs. The relief valves begin to open due to reactor pressure increase.
It is conservatively assumed the operator manually initiates SLC system 2 minutes after the
ATWS setpoint has been reached.

15.8.2.3.4 Consideration of Uncertainties

Uncertainties in these analyses involve protection system setpoints, system capacities, and
system response times. For ATWS transient analyses, best estimated values are used when
possible. Examples of conservative bounding values which were used to cover uncertainties
are as follows:

a. For conservatism, the analysis assumed the highest probable ATWS
high-pressure trip setpoint, and

b. Boron injection is the later time of BIITor 2 minutes followingATWS
high-pressure trip.

15.8.2.4 Barrier Performance

The calculated peak vessel bottom head pressure is 1202 psig, which is below the American
Society ofMechanical Engineers (ASME) Code Limitof 1375 psig for the RCPB and well
below the ASME service level C of 1500 psig. The consequences of this event do not result in
any temperature or pressure transient in excess of the criteria for which the fuel, pressure
vessel, or containment are designed. Therefore, barrier integrity and function is maintained. ~,

15.8-4
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15.8.2.5 Radiolo ical Cons uences

While this event does not result in fuel failure it does result in the discharge of normal coolant
activity to the suppression pool by means of SRV operation. Since this activity is contained in
the primary containment, there willbe no uncontrolled release to the environment.

15.8.3 LOSS OF AL'IERNATECURREN'I'OWER

This transient is bounded by the other transients analyzed in this section.

15.8.4 LOSS OF ELECTRICALLOAD

This transient is bounded by assumptions in the GE licensing topical reports and the other
transients analyzed in this section.

15.8.5 LOSS OF CONDENSER VACUUM

This transient is bounded by assumptions in the GE licensing topical reports and the other
transients analyzed in this section.

15.8.6 TURBINETRIP

This event was analyzed at pre-power uprate condition for low power and fuH power
(corresponding to 3323 MWt) operation. At uprated conditions, the event is bounded by the
other transients analyzed in this section. The selection of critical events were guided by
Reference 15.8-3.

15.8.7 CLOSURE OF MAINS'IEAM LINEISOLATIONVALVES

15.8.7.1 Identification of Causes and F uenc Classification

15.8.7.1.1 Identification of Causes

Various steam line and nuclear system malfunctions, or operator actions, can initiate MSIV
closure. These are detailed in Section 15.2.4. The MSIV closure event with failure to scram
willinitiate an ATWS event.

15.8.7.1.2 Frequency Classification

This event is of extremely low probability and is categorized as a limiting fault.

15.8-5
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15.8.7.2 S uence of Events and S tern eration

15.8.7.2.1 Sequence of Events

Table 15.8-5 lists the sequence of events for Figure 15.8-2.

15.8.7.2.1.1 Identification of erator Actions. For the simulation purpose, the following
operator actions have been assumed:

a. Allow automatic operation of the HPCS and RCIC,

b. Begin boron injection at 2 minutes following ATWS high-pressure trip or at
BIIT, whichever is later, and

c. Switch RHR to suppression pool cooling mode 11 minutes following initiation
of the transient.

Emergency Operating Procedures provide operator actions for an ATWS event.

15.8.7.2.2 System Operation

For the MSIV closure ATWS event, a complete failure to scram is postulated to occur for all
RPS scram signals. Allother plant control systems maintain normal operation. The relief
valves are all assumed to function at the specified setpoints. The RPT occurs at the ATWS
high pressure trip setpoint. For this event, a complete failure of ARI is postulated. The
operator must manually initiate SLC system to inject boron into the reactor vessel for reactor
shutdown.

15.8.7.2.3 The Effect of Single Failures and Operator Errors

For the conservative assumption of failure of ARI system, the ATWS event is terminated by
boron injection through operator activation of the SLC system. Relief valves operate to limit
system pressure. Allof these aspects are designed to single failure criterion. Two sensitivity
analysis were performed. One to determine the impact of four SRVs inoperable and the other
to determine the impact of delay in SLC system injection time.

15.8.7.3 Core and S stem Performance

15.8.7.3.1 Mathematical Model

The computer model described in Section 15.1.1 and those identified in Reference 15.8-3 were
used to simulate this event.

0
15.8-6
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15.8.7.3.2 Input Parameters and Initial Conditions

These analyses have been performed, unless noted otherwise, with plant conditions tabulated in
Tables 15.8-3 and 15.8-4.

15.8.7.3.3 Results

The results of this ATWS event simulation are shown in Figure 15.8-2. The MSIVs close
within a nominal 4 sec stroke time. Once the MSIVs reach the 85% open position, a reactor
scram is initiated. The scram was assumed to fail to insert any control rods. The rapid
increase in reactor pressure generates rapid increase in reactor core power due to collapsing
core voids. The relief valves begin to open responding to reactor pressure rise. Upon
reaching the ATWS high-pressure setpoint, the RPT occurs and reduces core power. It is
conservatively assumed the operator manually initiates SLC system 2 minutes after the ATWS
setpoint has been zcached.

The results of an ATWS event simulation with four SRVs inoperable are shown in
Figure 15.8-3. The sequence of events for this event are shown in Table 15.8-6. The peak
calculated vessel bottom head pressure is 1467 psig, which is below the ASME Service
Level C limitof 1500 psig.

The calculated peak suppression pool temperature of the event with delayed SLC system
injection time is less than 175'F, which is below the containment design limit. The calculated
peak containment pressure for this event is 8.46 psig, which is also below the containment
design limit.

15.8.7.3.4 Consideration of Uncertainties

Uncertainties in these analyses involve protection system setpoints, system capacities, and
system response times. For ATWS transient analyses, best estimated values are used when
possible. Examples of conservative bounding values which were used to cover uncertainties
are as follows:

For conservatism, the analyses assumed the highest probable ATWS
high-pressure trip setpoint, and

b. Boron injection is the later time of BIITor 2 minutes following ATWS
high-pressure trip.

15.8.7.4 Barrier Performance

The calculated peak vessel bottom head pressure is 1310 psig and 1467 psig for MSIVwith
fullcomplement of SRVs and with four SRVs inoperable respectively. The calculated peak
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vessel bottom head pressure are below the ASME Service Level C of 1500 psig, thus, meeting
criterion 1. The consequences of this event do not result in any temperature or pressure
transient in excess of the criteria for which the fuel, pressure vessel, or containments are
designed. Therefore, these barrier integrity and function is maintained.

15.8.7.5 Radiolo ical Cons uences

While this event does not result in fuel failure it does result in the discharge of normal coolant
activity to the suppression pool by means of SRV operation. Since this activity is contained in
the primary containment, there willbe no uncontrolled release to the environment.

15.8.8 INADVERTENTOPENING OF RELIEF VALVE

15.8.8.1 Identification of Cau es and F uenc Classification

15.8.8.1.1 Identification of Causes

This event assumes that a SRV may "open" and stick in the "open" position. These events are
detailed in Section 15.2.4. The inadvertent opening of relief valve gORV) event with failure
to scram willinitiate an ATWS event.

15.8.8.1.2 Frequency Classification

This event is of extremely low probability and is categorized as a limiting fault.

15.8.8.2 S uence of Events and S stem eration

15.8.8.2.1 Sequence of Events

Table 15.8-7 lists the sequence of events for Figure 15.8-4.

15.8.8.2.1 ~ 1 Identification of erator Actions. For the simulation purpose, the following
operator actions have been assumed:

a.
b.
C.

d.

Initiate boron injection 2 minutes after BIIT,
Disable HPCS, RCIC, and low level MSIV closure,
Use feedwater to manually control the water level at the top of active fuel, and
Manually trip the recirculation pumps.

18.8.8.2.1.2 p~i. 8 8 1RRV VWR, pl fM
postulated to occur for all RPS scram signals. Allother plant control systems maintain normal
operation. For this event, a complete failure of ARI is also postulated. The operator must
manually initiate SLC system to inject boron into the reactor vessel for reactor shutdown.

15.8-8
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15.8.8.2.2 The Effect of Single Failures and Operator Errors

For the conservative assumption of failuxe of ARI system, the ATWS event is terminated by
boron injection through operator activation of the SLC system. This is a multiple equipment
failure event. Allof these aspects are designed to single failure criterion.

The instrumentation, which detects and audibly alarms the resulting suppression pool
temperature rise, and the RHR containment heat removal system are designed to meet the
single failure criteria. The operator must, however, manually initiate suppression pool
cooling.

15.8.8.3 Core and S stem Performance

15.8.8.3.1 Mathematical Model

The computer model described in Section 15.1.1 and those identified in Reference 15.8-3 were
used to simulate this event.

15.8.8.3.2 Input Parameters and Initial Conditions

These analyses have been performed, unless noted othexwise, with plant conditions in
Tables 15.8-3 and 15.8-4.

15.8.8.3.3 Results

The results of this ATWS event simulation are shown in Figure 15.8-4. The opening of a
SRV allow steam to be discharged into the suppression pool. The sudden increase in the rate
of steam flow leaving the reactor vessel causes a mild depressurization transient.

Discharge of steam into the suppression pool increases the suppression pool temperature. The
operator initiates SLC system 2 minutes after the suppression pool temperature reaches 110'F,
trips the recirculation pumps, and initiates feedwater runback to lower the reactor water level
to top of active fuel (TAF). Suppression pool cooling begins 11 minutes after the initiation of
the event. The operator disables HPCS and RCIC level 2 initiation. The MSIVLevel 2
closure is also disabled. Tuxbine steam flow is terminated upon closure of the MSIVs due to
low steam line pressure.

15.8.8.3.4 Consideration of Uncertainties

Uncertainties in these analyses involve protection system setpoints, system capacities, and
system response times. For ATWS transient analyses, best estimated values are used when

15.8-9
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possible. Examples of conservative bounding values which were used to cover uncertainties
are as foHows:

a. For conservatism, the analysis assumed the highest probable ATWS
high-pressure trip setpoint, and

b. . Boron injection is the later time of BIITor 2 minutes following ATWS
high-pressure trip.

15.8.8.4 Barrier Performance

The IORV ATWS event is a mild depressurization which has no significant effect on RCPB.
During the event, the suppression pool is continuaHy heated due to SRV discharge. The peak
suppression pool temperature and pressure are within the design criteria of the containment.

15.8.8.5 Radiolo ical Cons uences

While this event does not result in fuel failure, it does result in the discharge of normal coolant
activity to the suppression pool by means of SRV operation. Since this activity is contained in
the primary containment, there willbe no uncontrolled release to the environment.

15.8.9 PRESSURE REGULATOR FAILURE- OPEN (PREGO)

15.8.9.1 Identification of Causes and F uenc Classification

15.8.9.1.1 Identification of Causes

The causes for this event is detailed in Section 15.1.3. The PREGO event with failure to
scram willinitiate an ATWS event.

15.8.9.1.2 Frequency Classification

This event is of extremely low probability and is categorized as a limiting fault.

15.8.9.2 S uence of Events and S stem eration

15.8.9.2.1 Sequence of Events

Table 15.8-8 lists the sequence of events for Figure 15.8-5.

15.8.9.2.1.1 Identification of erator Actions. For the simulation purpose, the following
operator actions have been assumed.

15.8-10
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a. Allow automatic operation of the HPCS and RCIC,

b. Begin boron injection at 2 minutes following ATWS high-pressure trip or at
BIIT, whichever is later, and

c. Switch RHR to suppression pool cooling mode 11 minutes following initiation
of the transient.

I

The emergency operating procedures provide operator actions for an ATWS event.

12.8.9.2.1.2 GPSS 9i. 9 I PKIGDATWS, 91 f&
postulated to occur for all RPS scram signals. Allother plant control systems maintain normal
operation. For this event, a complete failure of ARI is also postulated. The operator must
manually initiate SLC system to inject boron into the reactor vessel for reactor shutdown.

15.8.9.2.3 The Effect of Single Failures and Operator Errors

For the conservative assumption of failure of ARI system, the ATWS event is terminated by
boron injection through operator activation of the SLC system. This is a multiple equipment
failure event. Allof these aspects are designed to single failure criterion.

The instrumentation, which detects and audibly alarms the resulting suppression pool
temperature rise, and the RHR containment heat removal system are designed to meet the
single failure criteria.

15.8.9.3 Core and S stem Performance

15.8.9.3.1 Mathematical Model

The computer model described in Section 15.1.1 and those identified in Reference 15.8-3 were
used to simulate this event.

15.8.9.3.2 Input Parameters and Initial Conditions

These analyses have been performed, unless noted otherwise, with plant conditions tabulated in
Tables 15.8-3 and 15.8-4.

15.8.9.3.3 Results

The results of this ATWS event simulation are shown in Figure 15.8-5. The pressure
regulator failure with 130% steam flow demand signal is assumed to occur. Ensuring reactor
depressurization results in formation of voids in the reactor coolant and causes a decrease in
reactor power almost immediately. The MSIV closure occurs due to trip signal from low
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steam line pressure. Reactor pressure rises to the relief setpoints and the recirculation pumps
trip on the high pressure ATWS setpoint.

Discharge of steam into the suppression pool increases the suppression pool temperature. The
operator initiates feedwater runback to lower the reactor water level to TAF after the
suppression pool temperature reaches 110'F. The HPCS and RCIC systems are initiated at
low reactor water level. The SLC system is manually initiated 2 minutes after the ATWS high
pressure setpoint was reached.

15.8.9.3.4 Consideration of Uncertainties

Uncertainties in these analyses involve protection system setpoints, system capacities, and
system response times. For ATWS transient analyses, best estimated values are used when
possible. Examples of conservative bounding values which were used to cover uncertainties
are as foHows:

a. For conservatism, the analysis assumed the highest probable ATWS
high-pressure trip setpoint, and

b. Boron injection is the later time of BIITor 2 minutes following ATWS
high-pressure trip.

15.8.9.4 Barrier Performance

The calculated peak vessel bottom head pressure is 1306.5 psig, which is below ASME Code
limitof 1375 psig for the RCPB and weH below the ASME Service Level C of 1500 psig.
The consequences of this event do not result in any temperature or pressure transient in excess
of the criteria for which the fuel pressure vessel or containment are designed. Therefore,
barrier integrity and function is maintained.

The calculated peak suppression pool temperature for this event is less than 173'F, which is
below the containment design limit. The calculated peak containment pressure for this event is
8.10 psig, which is also below the containment design limit.

15.8.9.5 Radiolo ical Cons uences

While this event does not result in fuel failure, it does result in the discharge of normal coolant
activity to the suppression pool by means of SRV operation. Since this activity is contained in
the primary containment, there willbe no uncontrolled release to the environment.

15.8-12
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15.8.10 SINGLE REACTOR RECIRCULATIONSYSTEM PUMP OPERATION

The following discussion is based on pre-uprate power level of 3323 MWt. Thus, the 100%
rod line corresponds to 3323 MWtpower at rated core flow.

For pre-uprate condition, it was shown that operation of the plant with only a single RRC
pump and the resulting transient conditions which could occur while in this mode are bounded

by the other transients analyzed in this section, and the parametric studies performed in
Reference 15.8-4. This conclusion was based on evaluating the effects of power, void
reactivity worth and doppler worth at both 100% conditions, and at conditions present under
single RRC pump operation.

Sensitivity studies presented in Reference 15.8-4 compare the turbine trip at 100% power
condition with the turbine trip at lower power conditions, such as one would have under single
RRC pump.

The rod line for single RRC pump operation for pre-uprate condition was normally maintained
between 100% and 104.25% power level. At less than 100% power the average void in the
core was slightly higher for operation on the 104.25% rod line than for operation on the 100%
rod line. In addition, the doppler worth at lower power conditions is higher than at 100%
power. The presence of higher voids and the increased doppler worth when operating at the
104.15% rod line is bounded by the parametric analyses in Reference 15.8-4. These
parametric analyses determined the sensitivity ofplant response between the MSIV closure at
100% power and the MSIV closure with higher reactivity coefficients at 100% power. The
void worth assumed in the higher reactivity coefficient case gives a much higher effect than the
increased average void present in the single RRC pump operation mode at the 104.25% rod
line, which bounds this case. The doppler reactivity worth used in the MSIV closure with
higher reactivity coefficients is representative of the doppler reactivity worth found at lower
power conditions such as those present in the single RRC pump operation mode.

15.8.11 EXTENDED LOADLINELIMITANALYSIS OPERATION

Power uprate ATWS analysis were performed with Extended Load Line LimitAnalysis
(ELLLA)operating conditions. These analyses show that performance at the power uprate
condition is within vessel maximum pressure, fuel temperature, and containment pressure limit
for the most severe ATWS transients (Reference 15. 8-6).
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TABLE 15.8-1

ANTICIPATEDTRANSIENTS WH'HOUT SCRAM ANALYSIS
INI'IIALCONDITIONS

Parameters Value

Reactor dome pressure (psig)

Vessel core flow (Mlb/hr)

Vessel steam flow (Mlb/hr)

Reactor thermal power (MWt)

Initialvessel and recirculation piping inventory (ibm)

Narrow range sensed initial water level (ft above separator skirt)

Initial core average void fraction (%)

Void reactivity coefficient (C%)

Doppler coefficient (%F)

Feedwater enthalpy (Btu/lb)

Sodium penetaborate solution (% by weight)

Concentration

Suppression pool liquid volume (ft )

Suppression pool temperature ('F)

Service water temperature ('F)

1020

108.5

15.728

3629

609,600

4.13

41.8

-12.937

-'0.31087

403.1

13.6

112,197

90

90
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TABLE15. 8-2

ANTICIPATEDTRANSIENTS WITHOUTSCRAM ANALYSIS
EQUIPMENT PERFORMANCE CHARACTERISTICS

Parameter

Main steam line isolation valve nominal closure time (sec)

Relief valve system capacity (% of current NBR steam fiow at
1144 psia)

Number of SRVs

Relief valve and sensor time delay (sec)

Relief valve opening time (sec)

Relief valve closure time delay (sec)

Standby liquid control system injection rate (gpm)

High-pressure core spray/RCIC low water level initiation
nominal setpoint (ft above separator skirt)

High-pressure core spray/RCIC high water level shutoff
setpoint (ft above separator skirt)

High-pressure core spray flow rate (gpm at 1035 psia)

Reactor core isolation cooling flow rate (gpm)

Anticipated transients without scram high pressure UAL
setpoint (psia)

Anticipated transients without scram dome pressure sensor and
logic time delay (sec)

Total bypass capacity (Mlb/hr)

Total bypass capacity (% of uprate steam flow)

Pump inertia constant (sec)

Residual heat removal pool cooling capacity (Btu/sec-'F)

Value

100.18

18

0.4

0.15

0.3

86.0

-3.04 (L2)

5.667 (L8)

3875

600

1186

0.53

35.5

22.7

5.4729

578
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TABLE 15.8-3

SUMMARYOF WNP-2
ANTICIPATEDTRANSIENTS Wl'SHOUT SCRAM RESULTS

ATWS Event

Parameter PREG0 MSIVC LOFW IORV

Maximum neutron flux (%)
Time (sec)

Maximum average fuel heat flux (%)
Time (sec)

421.22
22.59

170.99
4.41

683.2 282.07
4.02 22.36

151.83 102.9
5.11 0.49

116.6
7.96

103.14
0.69

Maximum bottom pressure (psig)
Time (sec)

1306.5
27.62

1310.1
8.28

.1202.2
23.62

1061.4
0.19

Peak suppression pool temperature ('F) 172.79 173.40 161.06 165.29

Peak containment pressure (psig)
Time (sec)

8.10
4600

8.20
4500

5.97
8400

6.87
6600

Peak cladding temperature ('F)
Time (sec)

1473.67
83.5

N/A N/A N/A

Minimum water level (ft above separator) -10.47
Skirt time (sec) 211 ~ 18

-10.27
197.29

-11.24
197.29

-10.66
975.4

Time of hot shutdown (sec) 948.6 962.6 977.0 1524.6

Time ofBIIT (sec) 67.9

Time of reaching ATWS setpoint (sec) 24.09 4.73

54.6

17.5 N/A

170.0 554.0

Hot shutdown is defined as generated power remaining below 1% NBR.
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TABLE 15. 8-4

'SEQUENCE OF EVENTS FOR LOSS OF FEEDWATER

Tlnle

0 sec

17.5 sec

17.5 sec

17.5 sec

Event

Feedwater pump trip.

High-pressure core spray and RCIC initiated on Level 2.

Main steam line isolation valve closure on Level 2 - scram fails.

Recirculation pump tripped on Level 2 (ATWS setpoint reached,
ARI fails).

22.9 sec

23.6 sec

Relief valves lift.

Vessel pressure peaks.

2 minutes 18 sec Operator initiates SLCS (2 minutes after ATWS setpoint reached).

3 minutes 3 sec

16 minutes

140 minutes

Liquid control flow enters the core.

Hot shutdown achieved.

Suppression pool temperature and containment pressure peak.
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TABLE 15. 8-5

SEQUENCE OF EVP2G'S FOR MAINS'IEAM LINE
ISOLATIONVALVECLOSURE

(LONG 'IERM TRANSIEKI')

TIIne Event

0 sec

4.37 sec

4.37 sec

Nominal 4-sec MSIV closure - scram fails.

Relief valves lift.

Recirculation pump trip on high pressure (ATWS setpoint reached,
ARI fails).

8.28 sec

54.60 sec

Vessel pressure peaks.

Operator initiates feedwater runback (suppression pool at 110'F).

1 minute 15 sec High-pressure core spray and RCIC initiated on Level 2.

2 minutes 4 sec Operator initiates SLC system 2 minutes after ATWS setpoint
reached.

2 minutes 51 sec Liquid control flow enters the core.

11 minutes

16 minutes

75 minutes

Suppression pool cooling begins.

Hot shutdown achieved.

Suppression pool temperature and containment pressure peak.
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TABLE 15. 8-6

SEQUENCE OF EVENTS FOR MAINSTEAM LINEISOLATIONVALVE
CLOSURE WITHFOUR SAFETY/RELIEF VALVES OUT-OF-SERVICE

Time (sec)

4.47

4.73

12.30

Event

Nominal 4-sec MSIV closure - scram fails.

Relief valves lift.

Recirculation pump trip on high pressure (ATWS setpoint reached).

Vessel pressure peaks.
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TABLE 15.8-7

SEQUENCE OF EVENTS FOR INADVER'IENTOPEN REIHEP VALVE

T1Ille Event

0 sec Relief valve with the lowest opening setpoint opens.

9 minutes 14 sec Operator initiates SLCS 2 minutes after suppression pool
temperature = 110'F (scram and ARI fail).

9 minutes 14 sec Operator trips recirculation pumps.

9 minutes 14 sec Operator initiates feedwater runback to bring level to TAF.

11 minutes

13 minutes

Suppression pool cooling begins.

Operator disables HPCS, RCIC Level 2 initiation and MSIV
Level 2 closure.

14 minutes

25 minutes

29 minutes

110 minutes

Liquid control flow enters the core.

Hot shutdown achieved.

Main steam line isolation valve closure on low pressure.

Suppression pool temperature and containment pressure peak.
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TABLE15.8-8

SEQUENCE OF EVENTS FOR PRESSURE REGULATOR
FAILUREOPEN (LONG TERM 'IRANSIEÃZ)

Tlnle Event

0 sec Pressure regulator fails to maximum demand.

15.3 sec Main steam line isolation valve closure on low steam line
pressure - scram fails.

23.7 sec

24.1 sec

Relief valves lift.

Recirculation pump trip on high pressure (ATWS setpoint
reached, ARI fails).

27.6 sec

1 minute 8 sec

Vessel pressure peaks.

Operator initiates feedwater runback (Suppression pool at
110'F).

1 minute 30 sec

2 minutes 24 sec

High-pressure core spray and RCIC initiated on Level 2.

Operator initiates SLC system 2 minutes after ATWS
setpoint is reached.

3 minutes 9 sec

11 minutes

16 minutes

77 minutes

Liquid control flow enters the core.

Suppression pool cooling begins.

Hot shutdown achieved.

Suppression pool temperature and containment pressure
peak.

15.8-22
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Appendix 15F

RELOAD ANALYSIS

15F.O GENERAL

The scope of the Chapter 15 accident analyses includes categorization of events by transient
type and expected frequency of occurrence, and evaluation against unacceptable results criteria
based upon event frequency. Each event is evaluated to ensure the resulting transient does not
exceed the applicable unacceptable results criteria for fuel, system, and containment
performance and for radiological consequences. The analyses cover SPC 9 x 9 reload fuel and
SVEA-96 reload fuel.

The scope of work performed by the current fuel vendor in performing the reload analysis in
support of the current operating cycle is limited to analyzing the class of anticipated
operational transients expected to be limitingwith regard to core performance. Thus, only a
subset of the analyses performed by the original nuclear steam supply system (NSSS) vendor
are performed iri the reload analysis. In addition, in the reload analysis, the transients are
evaluated against the applicable unacceptable results criteria for fuel performance only. The
Chapter 15 analyses continue to be relied upon for evaluation of containment and system
performance and radiological consequences. These evaluations continue to provide the bases
for Technical Specification requirements for instrument setpoints and system operability and
performance. Also, the Chapter 15 analyses as a whole provide a complete and consistent
envelope of expected plant response to postulated transients and design basis accidents. For
these reasons, the Chapter 15 analyses are maintained intact, and the reload analysis for the
current cycle of operation is described separately in this appendix. This format not only
preserves the Chapter 15 analyses, it also eliminates potential confusion due to different fuel
vendor methodology, and facilitates a cycle-specific) update of the reload analysis in a
straightforward manner.

15F.0.1 CORE AND SYSTEM PERFORMANCE

'he exceeding of unacceptable results criteria for anticipated operational transients is avoided
by meeting the following criteria (Reference 15F.0.4-1):

a. The expected number of fuel rods in boiling transition should not exceed 0.1%
of the fuel rods in the core. This criterion is met by ensuring that the minimum
critical power ratio (MCPR) for any anticipated operational transient is not
calculated to be less than the safety limitMCPR values given in the cycle-
specific Core Operating Limits Report (COLR).
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No fuel centerline melting nor uniform total cladding strain in excess of 1% will
occur. This criterion is met by compliance with the operating limits for linear
heat generation rate (LHGR) given in the cycle-specific COLR.

The operating limitfor MCPR is developed as follows:

The MCPR calculated during the transient is compared to the safety limit. The MCPR safety
limitis established using the critical power evaluation methods and includes consideration of
the operating domain and manufacturing uncertainties and a conservative core power
distribution as inputs. The operating limitMCPR is established such that the transient hCPR
for the dynamic anticipated operational occurrences, quasi steady-state anticipated operational
occurrences, and the fuel loading errors are included in the evaluation. Thus, the operating
limitMCPR is specified to maintain an adequate margin to boiling transition.

The MCPR operating limit is the maximum of (a) the applicable exposure dependent, full
power and full flow MCPR limit, (b) the applicable exposure and power dependent MCPR
limit, and (c) the flow dependent MCPR limitas specified in the cycle-specific COLR. This
stipulation ensures that the safety limitMCPR willnot be violated throughout the WNP-2
operating regime. Full power MCPR limits are specified to define operating limits at rated
power and a range of flow conditions which support extended load line operation. Power
dependent MCPR limits are specified to define operating limits at other than rated power
conditions. A flow dependent MCPR is specified to define operating limits at other than rated
fiow conditions.

Extended load line limitanalysis (ELLLA)operation extends the power and flow operating
regime for WNP-2 above the rated rod line. The COLR defines the maximum allowable rod
line for ELLLAoperation. References 15F.0.4-1 and 15F.0.4-2 document the reload analyses
in support of ELLLAoperation.

15F.0.2 INPUT P
EVENTS

AND INI'IDEALCONDITIONS FOR ANALYZED

In general the events analyzed within this section have values for input parameters and initial
conditions as specified in Table 15F.0-1 (Reference 15F.0.4-1 and Reference 15F.0.4-2) and
the WNP-2 Design Specifications, Division 60. When different input parameters or initial
conditions are assumed, they are specified in the appropriate event discussion.

15F.0.3 EVENT DISCUSSION AND RESULTS

The information presented in this appendix, except where specifically referenced, is taken
from References 15F.0.4-1 and 15F.0.4-2. The analyses were based on the design and
operational assumption in effect for WNP-2 during the previous cycle of operation.
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15F.0.4 REFERENCES

15F.0.4-1

15F.0.4-2

"WNP-2 Cycle 14 Reload Report," CE NPSD-826-P, ABB/Combustion
Engineering, Revision 1, March 1998.

"WNP-2 Cycle 14 Transient Analysis Report," CE NPSD-825-P,
ABB/Combustion Engineering, March 1998.
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TABLE15F.0-1

INPUT PAIUQVKTERS AND INITIALCONDITIONS FOR
WNP-2 RELOAD TRANSIENTANALYSIS

Parameter Value

Reactor thermal power (100%)

Total recirculating flow (106%)

Core active flow

Core bypass flow

Core inlet enthalpy

Vessel pressures

Steam dome

Upper plenum

Core mid-plane

Lower plenum

~Turbine inlet pressure

Feedwater/steam flow

Feedwater enthalpy

Recirculating pump flow (per pump)

High neutron flux trip

3486 MWt

115.0 Mb/hr

99.4 Mb/hr

15.6 Mb/hr

530 Btu/ibm

1035 psia

1048 psia

1056 psia

1074 psia

1000 psia

15.0 Mb/hr

395 Btu/ibm

16.9 Mb/hr

128.7%

Time from deenergize pilot scram solenoid valves to 200 msec
start of drive motion

Time to sense fast turbine control valve closure

Time to sense high neutron flux

Scram insertion times

80 msec

90 msec

Technical Specifications
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TABLE 15F.0-1

INPUT PARAMETER ANU INIIPAL CUNUIIIUNAI'CR
WNP-2 RELOAD TRANSIENT ANALYSIS (Continued)

Parameter Value

Turbine throttle valve stroke time

Turbine throttle valve position trip

Turbine governor valve stroke time (total)

Safety/relief valve performance settings

100 msec

90% open

150 msec

Technical Specifications

Group 1

Safety valve capacity

Safety valve opening delay/stroke

250 ibm/sec (1236 psig)

0.0/300 msec

A power level of 104.6% was also analyzed and the most conservative results were used.
b

The higher pressure level of 1050 psia was also analyzed and resulted in the same thermal
limit.

Normal scram insertion times are specified in the cycle specific COLR.

Note: WNP-2 Design Specifications, Division 60, specifies the reactor core and system
analysis parameters in addition to the above.

15F-6



WNP-2 FSAR Amendment 53
November 1998

15F.1 DECREASE INREACTOR COOLANTTEMPERATURE

15F.1.1 LOSS OF FEEDWATER HEATING

15F.1.1.1 S uence of Events

The loss of feedwater heating leads to a gradual increase in the subcooling of the water in the
reactor lower plenum. Reactor power slowly rises to the average power range monitor
(APRM) simulated thermal power trip setpoint. The gradual power change allows fuel thermal
response to maintain pace with the increase in neutron flux. For this analysis, it was assumed
that the initial feedwater temperature dropped 100'F.

15F.1.1.2 Core and S stem Performance

15F.1 ~ 1.2.1 Mathematical Model

Loss of feedwater heating (LOFH) events were evaluated with the ABB core simulator model
POLCA (Reference 15F.1.3-1) by representing the reactor in equilibrium before and after the
event. Actual and projected operating setpoints were used as initial conditions. Final
conditions were determined by reducing the feedwater temperature by 100'F and increasing
core power such that the calculated eigenvalue remains unchanged.

15F.1.1.2.2 Input Parameters and Initial Conditions

This analysis has been performed, unless otherwise noted, with plant conditions as specified in
Section 15F.0.2.

A matrix of initialpower/flow conditions is used with a maximum initialpower level of
100%.

15F.1.1.2.3 Results

The MCPR operating limitbounds the loss of feedwater heating event. The MCPR operating
limitis given in the cycle-specific COLR.

15F.1.2 FEEDWATER CONTROLLER FAILURE

15F.1.2.1 S uence of Events

Failure of the feedwater control system is postulated to lead to a maximum increase in
feedwater flow into the vessel. As the excessive feedwater flow subcools the recirculating
water returning to the reactor core, the core power willrise and attain a new equilibrium ifno
other action is taken. Eventually, the inventory of water in the downcomer willrise until the

15F-7



WNP-2 FSAR Amendment 53
November 1998

high vessel level (L8) setpoint is exceeded. To protect against wet steam entering the turbine,
the turbine trips upon reaching the high level (L8) setpoint, closing the turbine throttle valves.
The compression wave that is created, though mitigated by bypass flow, pressurizes the core
and causes a power excursion. The power increase is terminated by reactor scram,
recirculation pump trip (RPT), and pressure relief from the bypass valves opening.

15F.1.2.2 Core and S stem Performance

15F.1.2.2.1 Mathematical Model

The predicted dynamic behavior has been determined using BISON and BISON SLAVE, plant
transient simulator codes developed for modeling jet pump BWRs. The computer code models
are described in detail in Reference 15F.1.3-1. Some significant features of the model are:

The axial neutron flux profile and power density are calculated using a one-
dimensional nodal solution of the two-group, space and time dependent neutron
diffusion equation. The transient decay heat contribution from fission products
is modeled;

b. The radial heat transfer model calculates the temperature distribution in the fuel
and the heat transfer to the coolant;

C. The core hydraulic model solves mass, energy, and momentum balance
equations to determine core flow rate and enthalpy;

d. The recirculation loops, jet pumps, and steam lines are modeled by
nodalization. Solutions to mass, energy, momentum, and state equations are
found for each node;

e. Feedwater flow, system pressure, and recirculation flow control systems are
modeled; and

f. Trip system modeling includes simulated delays for instrument response and/or
mechanical delays.

15F.1.2.2.2 Input Parameters and Initial Conditions

These analyses have been performed, unless otherwise noted, with plant conditions as specified
in Section 15F.0.2.

Analysis assumptions are:

a. Control rod insertion time based on WNP-2 measured data, and
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b. Feedwater flow rate increased to the maximum feedwater flow based on a first order
response following a step change to maximum demand.

15F.1.2.2.3 Results

The transient is terminated by reactor scram, RPT actuation, and pressure relief from bypass
valves opening. The response of key parameters is given in Reference 15F.1.3-2.

Because the total change in feedwater flow is greatest from reduced power conditions, the
feedwater controller failure (FWCF) transient was analyzed for several reduced power states.
The power dependent MCPR limits which protect against the FWCF event are given in the
cycle-specific Core Operating Limits Report.

15F.1.3 REFKRENCES

15F.1.3-1 "Referenced Safety Report for Boiling Water Reactor Reload Fuel,"
CE NPD-300-P-A, July 1996.

15F.1.3-2 "WNP-2 Cycle 14 Transient Analysis Report," CE NPSD-825-P, Revision 0,
ABB/Combustion Engineering, March 1998.
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15F.2 INCREASE INREACTOR PRESSURE

15F.2.1 GENERATOR LOAD REJECTION WITHOUTBYPASS

15F.2.1.1 S uence of Events

This event is the most limiting (with respect to thermal margin) of the class of transients
characterized by rapid vessel pressurization. The generator load rejection causes a turbine
governor valve fast closure, which initiates a reactor scram and a recirculation pump trip
(RPT). The compression wave produced by the governor valve fast closure travels through the
steam lines into the vessel and pressurizes the reactor vessel and core. Bypass flow to the
condenser, which would mitigate the pressurization effect, is conservatively not allowed. The
excursion of core power due to void collapse is primarily terminated by reactor scram and void
growth due to RPT.

15F.2.1.2 Core and S stem Performance

15F.2.1.2.1 Mathematical Model

The predicted dynamic behavior has been determined using the plant transient simulator codes
BISON and BISON SLAVE. See Section 15F.1.2.2.1 for a description of the model.

15F.2.1,2,2 Input Parameters and Initial Conditions

These analyses have been performed, unless otherwise noted, with plant conditions as specified
in Section 15F.0.2.

Analysis assumptions are:

a. Control rod insertion time based on WNP-2 measured data, and
b. Turbine control valves in fullarc mode.

15F.2.1.2.3 Results

Analyses were performed to analyze combinations of RPT operable/inoperable and
normal/Technical Specification scram speeds (Reference 15F.2.2-1). The excursion of core
power due to void collapse is primarily terminated by reactor scram and void growth due to
RPT. The cycle-specific COLR shows the CPR results for the generator load rejection without
bypass events where they are limiting. The time variance of critical reactor and plant
parameters from the design basis analysis are given in Reference 15F.2.2-1.
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15F.2.2 REFERENCES

15F.2.2-1 "WNP-2 Cycle 14 Transient Analysis Report," CE NPSD-825-P,
March 1998.
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15F.4 REACTIVITYAND POWER DISTRIBUTIONANOMALIES

15F.4.1 ROD WITHDRAWALERROR - ATPOWER

15F.4.1.1 S uence of Events and S stem eration

This is the analysis of the transient resulting from the withdrawal of a fully inserted control rod
until the motion is stopped by a rod block. It is assumed that the reactor is operating at power,
that the maximum reactivity xod is being withdrawn and the operator ignores the local power
range monitor (LPRM) alarm.

15F.4.1.2 Core and S stem Performance

15F.4.1.2.1 Mathematical Model

The analysis is performed with the POLCA codes as a series of steady-state calculations.

A detailed discussion of the code is presented in Reference 15F.4.5-1.

The control xod withdrawal error analysis has been performed to estimate the minimum critical
power ratio (MCPR) and maximum linear heat generation rate (LHGR) in such a transient. A
starting control xod pattern is established for the typical BWR reactor and a central control xod
is withdrawn from the fully inserted position. Rod withdrawal results in an increase of the
LHGR and decrease of the critical power ratio (CPR). The computed maximum linear heat
generation rate (MLHGR) and MCPR are compared to values of other transients to establish
operating limits for the reactor. The analysis determines the transient MCPR as a function of
the rod block monitor setpoint.

15F.4.1.2.2 Input Parameters and Initial Conditions

The generic input parameters, mathematical assumptions, and initial conditions utilized in this
analysis are presented in Reference 15F.4.5-1. Input parameters specific to the WNP-2 rod
withdrawal error analysis are found in Reference 15F.4.5-2.

15F.4.1.2.3 Results

The cycle-specific Core Operating Limits Report (COLR) provides CPR limits which bound
the limiting transient. At certain core exposures and power/fiow conditions this limiting
transient may be control rod withdrawal error (CRWE).
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15F.4.2 MISPLACED BUNDLEACCIDENT

15F.4.2.1 S uence of Events and S stem eration

The fuel loading error considers the consequences of either of two possible events:
misorientation or mislocation of a fuel assembly. Further, the assumption is made that the
error is not discovered during core verification. The purpose of the analysis is to determine
the change in the minimum CPR between the correctly loaded core and the misloaded core. A
combination of the misoxientation and mislocation is not considered because of the very low
probability of occurrence.

15F.4.2.2 Core and S stem Performance

15F.4.2.2.1 Mathematical Model

One possible fuel loading error is to misorient a fuel assembly so it is rotated 90'r
180'rom

its correct orientation. The consequence of misorienting an assembly in WNP-2 is
reduced because the core is designed with equal water gaps and the fuel is designed with
diagonal symmetry.

Another possible fuel loading error is to load a fuel assembly in an incorrect location in the
core. A high reactivity fuel assembly is assumed to be loaded in place of a low reactivity fuel
assembly, which willresult in higher local power. The MCPR is computed by direct CPR
comparison of misloaded and normal assemblies. First it is assumed that the control xod and
loading patterns have been developed using the POLCA code. The next step is to identify
candidate mislocation assemblies, i.e., those which involve a high reactivity assembly in a low
reactivity location. Each such location is then burned through the cycle to determine the
MCPR for the misloaded assembly under normal loading conditions. The MCPR is then
obtained by direct CPR comparison.

Detailed descriptions of POLCA are presented in Reference 15F.4.5-1.

15F.4.2.2.2 Input Parameters and Initial Conditions

The assumptions and initial conditions utilized in this analysis are described in Refexence
15F.4.5-1. The neutronic design parameters are given in Tables 15F.4-1 and 15F.4-2. The
core loading pattern is given in Figure 15F.4-1 ~

15F.4.2.2.3 Results

The fuel bundle loading error event results in a change in critical powex ratio (d,CPR) which is
bounded by the MCPR operating limit specified in the cycle-specific COLR. There is no fuel
damage which occurs as a xesult of this event.
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15F.4.3 CONTROL ROD DROP ACCIDENT

15F.4.3.1 S uence of Events and S stem eration

The control rod drop accident (CRDA) assumes that a central control rod becomes uncoupled
from the drive and remains stuck fully inserted in the reactor core as the control rod drive is
withdrawn. The uncoupled control rod is then assumed to drop out of the core. The reactor is
assumed to be at a hot zero power condition.

15F.4.3.2 Core and S stem Performance

15F.4.3.2.1 Mathematical Model

A complete cycle-specific analysis of this accident is fundamentally a two-step approach. The
first step involves determination ofpossible candidates for the control rod which would cause
the most severe consequences resulting from a CRDA. The evaluation of dropped control rod
worth is performed within the constraints ofpermissible control blade withdrawal sequencing
and assuming the same limiting selection error by the operator previously established for
licensing basis calculations for that unit. The three-dimensional static core simulator POLCA,
in conjunction with the cross section generator code PHOENIX are utilized fox this evaluation.

The second step is simulation of the dynamic response to the identified worst dropped control
rod(s) and the subsequent consequences to the fuel. This evaluation is performed with the
three dimensional systems transient code RAMONA-3B. The candidates for the worst-case
condition established in the first step are simulated in the RAMONA-3Bcore model for the
dynamic evaluation. The RAMONA-3Bmethodology utilizes state-of-the-axt
phenomenological models including moderatox feedback to describe the overall transient
response of the plant and core in conjunction with the local thermal behavior of the fuel.

The limiting criteria for the CRDA are: (a) maximum deposited enthalpy no greater than
280 caUgm of fuel, and (b) maximum reactor pressure vessel stresses not to exceed the
"Service LimitC" as defined in the ASME Code (Section III). The neutronic parametexs
which affect the rod dxop analysis are: (a) the doppler coefficient, (b) the maximum xod
worth, (c) the power peaking, and (d) the delayed neutron fraction.

15F.4.3.2.2 Input Parameters and Initial Conditions

The important parameters in the analysis of a rod drop accident include: rod worth, the
doppler coefficient, the delayed neutron fraction, and power distribution. Values for these
parametexs are provided in References 15F.4.5-2, 15F.4.5-3, and 15F.4.5-4.

The variables are chosen to envelope anticipated reactor operating conditions for WNP-2.
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15F.4.3.2.3 Results

The control rod drop transient analysis demonstrates that the maximum deposited fuel rod
enthalpy is 67 cai/g or less. The limiton deposited enthalpy is not exceeded by this event.

15F.4.4 RECIRCULATIONFLOW RUN-UP

15F.4.4.1 S uence of Events

The reduced flow MCPR operating limitis determined by evaluating the bounding slow flow
increase event. In the calculations the event is initiated from several power/flow points and
terminates at 123% power, 108.5% flow. It is conservatively assumed that the event is
quasi-steady state and a flow biased scram does not occur.

15F.4.4.2 Core and S stem Performance

15F.4.4.2.1 Mathematical Model

The predicted dynamic behavior has been determined using the plant simulator code POLCA.
See Reference 15F.4.5-1 for a description of the POLCA model.

15F.4.4.2.2 Input Parameters and Initial Conditions

These analyses have been performed, unless otherwise noted, with plant conditions as specified
in Section 15F.0.2.

Analysis assumptions are

a. Flow increase is initiated from several power/flow points and terminates at
123% power, 108.5% flow,

b. Quasi-steady-state conditions exist,

c. No flow biased scram, and

d. The power distribution was chosen such that the MCPR equals the safety limit
at the final power/flow condition.

15F.4.4.2.3 Results

The reduced flow MCPR was calculated at discrete flow points. The reduced flow MCPR
operating limitcurve is shown in the cycle specific COLR for all cycle exposures, including
FFTR operation.
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15F.4.5 REFERENCES

15F.4.5-1

15F.4.5-2

"Reference Safety Report For Boiling Water Reactor Reload Fuel,"
CE NPD-300-P-A, July 1997.

"WNP-2 Cycle 14 Reload Report," CE NPSD-826-P., Revision 1,
March 1998.

15F.4.5-3 "WNP-2 Cycle 14 Transient Analysis Report," CE NPSD-825-P,
March 1998.

15F.4.5-4 "Control Rod Drop Accident Analysis Methodology for Boiling Water
Reactors: Summary and Qualification," CE NPD-284-P-A, July 1996.
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TABLE 15F.4-1

RELOAD FUEL NEUTRONIC DESIGN VALUES

SPC 9 x 9-9X SVEA-96

Fuel peHet

Fuel material

Density, g/cm
% of T.D.

Diameter

Enriched fuel

Natural fuel

UOz sintered pellets

10.36
94.5

0.3655

0.3655

UO~ sintered pellets

10.5
95.8

0.3224

0.3224

Fuel rod

Fuel length, in.

Cladding material

Clad I.D., in.

Clad O.D., in.

150

Zircaloy-2

0.374

0.433

150

Zircaloy-2

0.3291

0.3787

Fuel assembly

Number of fuel rods

Number of inert water rods

Fuel rod enrichments

Fuel rod pitch, in.

72 96

Reference 4.3-2

0.569

Reference 15F.4.5-2

0.488

1 central water channel central water cross

Fuel assembly loading, kg
uranium

167.6 175.7
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TABLE 15F.4-2

NEUTRONIC DESIGN VALUES

~ i

Parameter Value

Core data

Number of fuel assemblies

Rated power, MWt 3486

Rated core flow, Mbm/hr

Core inlet enthalpy, Btu/ibm

Reactor pressure, psia

Fuel assembly pitch, in.

Water gap thickness (symmetric), in.

108.5

528.7

1035

6.00

0.522

Control rod data

Absorber material

Total blade span, in.

Total blade support span, in.

Blade thickness

Blade face-to-face internal dimension, in.

Absorber rods per blade

Absorber rods outside diameter, in.

Absorber rods inside diameter, in.

Absorber density, % of theoretical

B4C

9.75

1.58

0.260

0.200

76

0.188

0.138

70.0

Original equipment control rods. Some of the control blades are replaced with Duralife 215
control blades. The two designs are treated as equivalent (Reference 15F.4.5-2).

Oi
II
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16 AG

AC

)8 SA

1g AC

2p AC

SB

AC

AC

24 AC

26 SB

26 AC

AC

28 AC

2g SA

80 A7

AC SA

A7 SB

AC AG SB AC AC AC SB AC AC AC SA AC

A~CA7

Assembly Cycle Number
Type Loaded Assemblies Descri tion

ATC8

A7C9

AC10

AC11

SA12

SA13

SA14

SB14

92

156

152

104

112

108

9x9.9X 2.92 w/o U-235

9x9.9X 2.92 w/o U.235

9x9.9X 2.92 w/o U-235

9x9 9X 2.92 w/o U.235

SVEA-96 3.33 w/o U-235

SVEA.96 3.33 w/o U-235

SVEA-96 3.33 w/o U-235

SVEA-96 3.14 w/o U-235

WASHINGTON PUBLIC POWBR

49 SUPPLY SYSTEM
NUCLEAR PLANT 2 FSAR Draw. No. 960690.24 Rgure 15F.4-1

WNP-2 Loading Pattern by Fuel Type
(One-Quarter of Symmetrical Core Loading)
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15F.6 DECREASE IN REACTOR COOLANTINVENTORY

15F.6.1 INTRODUCTION

A break spectrum analysis has been performed to establish the limitingbreak for the WNP-2
boiling water reactor (BWR) 5 reactor system (Reference 15F.6.3-1). Previous analyses by
the nuclear steam supply system (NSSS) vendor have shown that a large pipe break in the
recirculation line on the suction side of the recirculation pump is the most limitingbreak for a
BWR 5. To ensure that the limiting brcak has been identified with the ABB/CE loss-of-
coolant accident (LOCA) BWR evaluation model (Reference 15F.6.3-2), ABB/CEperformed
calculations of various possible locations, sizes, and configurations. The limiting break is used
in the emergency core cooling system (ECCS) heatup analyses to determine the maximum
average planar linear heat generation rate (MAPLHGR) limits for ABB/CE fuel. The break
spectrum analysis was performed at a point on the power/flow map to support the plant rated
thermal power operation with increased core flow.

The break location analysis included breaks in the recirculation suction and in the sprayline
piping with a double-ended guillotine (DEG) break configuration. The break configuration
and size spectrum included the DEG break coefficients of 1.0, 0.8, and 0.6. A split break
configuration of the pump suction piping was calculated with a break area equal to .09 ft .

The break spectrum results show very little dependence of the peak cladding temperature
(PCT) on break location, size, or configuration, and confirm that considerable margin exists in
a BWR 5 to the acceptance criteria of 10 CFR 50.46. The limitingbreak location for the
WNP-2 plant was confirmed to be in the recirculation suction piping consistent with the NSSS
vendor analysis results. The limitingbreak configuration and size were determined to be an
80% recirculation suction line break along with failure of the low-pressure core spray (LPCS)
diesel generator.

15F.6.2 LOSS-OF-COOLAN'I'CCIDENTS (RESULTING FROM SPECTRUM OF
POSTULATED PIPING BREAKS WITHINTHE REACTOR

COOLAN'I'RESSURE

BOUNDARY)- INSIDE CONTAINMEÃT

15F.6.2.1 S uence of Event

The sequence of events associated with this accident is shown in Table 15F.6-1.

262.6.2.2 ~2

An ECCS analysis calculation of the limitingbreak has been performed for the WNP-2 plant.
The break spectrum calculations for WNP-2 have been previously performed and reported in
Section 15F.6.1.1. The limiting break was found to be a split break on the suction side of the
recirculation pump with a break area equal to 80% of the DEG break flow area.
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The limiting calculation for WNP-2 has been performed for 106.6% power and 106% core
flow to support operation within the WNP-2 power/flow map. The 106% core flow represents
the maximum core flow at which the plant can operate while maintaining 100% power. The
performance of the ECCS analysis at the maximum core flow results in the highest radial
peaking factor given that the calculations are initialized at the same MAPLHGRand minimum
critical power ratio (MCPR) limits. Therefore, this analysis envelopes lower flow conditions
at rated core power because the calculations would be initialized with a lower radial peaking
factor while maintaining the same initialMAPLHGRand MCPR values.

The LOCA system behavior is determined by the system geometry and break size. Core
parameters have only a secondary effect on system event times. For these reasons, this
analysis is applicable to future cycles ofWNP-2 unless system modifications or revised
operating conditions negate the plant conditions assumed herein.

15F.6.2.3 Core and S stem Performance

15F.6.2.3.1 Mathematical Model

A LOCA is defined as a hypothetical rupture of the reactor coolant system piping, up to and
including the double-ended rupture of the largest pipe in the reactor coolant system or of any
line connected to that system up to the first closed valve. In the unlikely event a LOCA occurs
in the WNP-2 plant, reactor system coolant inventory loss would result in a high containment
drywell pressure concurrent with low reactor water level. These two events would provide a

safety signal which would bring ECCS into operation to limitthe accident consequences.

During the early phase of a LOCA depressurization transient, core cooling is provided by the
existing coolant inventory. During the reactor system depressurization, the high-pressure core
spray (HPCS) provides additional core heat removal. In the latter stage of system
depressurization and as well as after depressurization has been achieved, the HPCS provides
core cooling and the low-pressure coolant injection (LPCI) supplies additional liquid to rapidly
refill the bypass region of the reactor vessel and reflood the core. The liquid which fills the
bypass can flow into the lower plenum through the core support structure paths and the bypass
holes in the inlet orifices of the fuel. During the core refiood process, cooling is provided
above the mixture level by entrained reflood liquid and below the mixture level by pool boiling
processes. These reflood processes provide heat removal at all core elevations to terminate the
core temperature transient rise.

The GOBLIN, DRAGON, and CHACHA-3 codes were used for the LOCA-ECCS analysis for
ABB/CE fuel in the WNP-2 Reactor (Reference 15F.6.3-1).

The overall ABB LOCA-ECCS licensing evaluation methodology is described in
Reference 15F.6.3-2.
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The GOBLIN system of computer codes uses one-dimensional assumptions and solution
techniques to calculate the BWR transient response to both large and small break LOCAs. The
code system is composed of three major computer programs - GOBLIN, DRAGON, and
CHACHA-3. The functions of the individual codes are

a. GOBLINperforms the thermal-hydraulic calculations for the entire reactor primary
system including interactions with various safety systems;

b. DRAGON performs the thermal-hydraulic calculations for a specified fuel assembly
in the reactor core. The GOBLINcode provides DRAGON with the necessary
boundary conditions; and

c. CHACHA-3 calculates the detailed temperature distribution and cladding oxidation
at a given axial cross section of the assembly analyzed by DRAGON. Its input
boundary conditions are supplied by GOBI.IN and DRAGON.

The NRC approved GOBLIN/DRAGON/CHACHA-3evaluation model is designated
"USA2".

The process of performing the LOCA-ECCS analysis using the ABB methodology for a
specific plant application consists of the following steps.

a. The LOCA-ECCS licensing bases for the plant is defined,

b. Plant-specific GOBLIN, DRAGON, and CHACHA-3 code models are
developed,

c. A confirmatory break spectrum evaluation is performed to identify the "limiting
break" from the potentially limiting breaks defined in the plant licensing bases,

d. A set of conservative initial reactor core conditions are defined that bound the
expected conditions for each reload cycle that the fuel design in question shall
be in the reactor,

e. For the limiting break and conservative initial conditions, the MAPLHGR
operating limitas a function of exposure is determined for the reload fuel
design, aild

f. The total hydrogen generation for a core of SVEA-96 fuel is evaluated and
confirmed to be in compliance with the acceptance limit.

The ABB LOCA evaluation model was developed for the WNP-2 plant. The GOBLIN system
model consists of a total of 60 control volumes with 13 axial core nodes, representing a full
core of SVEA-96 fuel. The two recirculation lines are explicitly modeled including dynamic
simulation of the adjustable speed drive recirculation pumps installed prior to the start of
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Cycle 12. Structural heat transfer is modeled with 71 conduction plates. The model includes
downcomer level calculation, steam and feedwater boundary flow conditions, point reactor
kinetics, emergency core cooling injection, and safety/ADS valve functions. The model
includes a WNP-2 specific representation of the core average neutron kinetics.

The peak power fuel assembly is modeled with the DRAGON code. The model consists of 41
control volumes including explicit modeling of the SVEA-96 watercross channel and
interassembly bypass. The fuel rods are modeled by four separate groups representing the
different rod radiative characteristics. Radiative and conductive heat transfer with fuel channel
and watercross is modeled with 32 structural plates. The initial channel power is specified to
yield a minimum critical power ratio of 1.20 in normal operation (and 1.35 in single loop
operation).

The CHACHA-3 heat-up model is a peak plane mode of the SVEA-96 fuel assembly
subbundle with explicit representation of each fuel rod and channel wall. The model includes
a WNP-2 specific representation of local pin power peaking and pellet-clad gap gas
compositions.

15F.6.2.3.2 Input Parameters and Initial Conditions

Input parameters and initial conditions used for the analysis of this event are given in
Table 15F.6-2.

15F.6.2.3.3 Results

The results of the LOCA ECCS analysis for ABB SVEA-96 reload fuel in the Supply System
WNP-2 reactor are presented in terms of the MAPLHGRlimitas a function of fuel average
planar exposure. These calculations were performed with the NRC approved GOBLIN,
DRAGON, and CHACHA-3 Evaluation Models. These models are in compliance with the
requirements of Title 10 CFR 50, Appendix K, and are used to show compliance with the
acceptance criteria of Title 10 CFR 50.46.

A LOCA break spectrum analysis was performed for WNP-2 licensing uprated conditions.
Specifically, the ABB LOCA analysis supports plant operation at 104.5% power, 106% core
flow, with conservative ECCS and safety valve performance requirements. The ABB analysis
shows that the limitingbreak for WNP-2 is a double-ended guillotine break on the suction side
of the recirculation pump with an area equal to 80% of the area of the largest double-ended
recirculation pipe break. This limitingbreak was confirmed applicable for two loop and single
loop operation. For the limitingbreak, MAPLHGRoperating limits were calculated as a
function of exposure.

Operation of the WNP-2 reactor with SVEA-96 reload fuel, designated "SA" and/or "SB"
within the limitof the MAPLHGRensures that the ECCS for the WNP-2 reactor willmeet the
NRC acceptance criteria for breaks up to and including the double-ended guillotine severance
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of a reactor coolant pipe. The MAPLHGRlimits apply to the initial and subsequent reloads

incorporating the SVEA-96 "SA", and/or "SB" bundle design for the WNP-2 reactor core.

15F.6.3 REFERENCES

15F.6.3-1 "WNP-2 LOCA Analysis Report," CE NPSD-801-P, Revision 2,
March 1998.

15F.6.3-2 "Reference Safety Report for Boiling Water Reactor Reload Fuel,"
CE NPD-300-P-A, July 1996.
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TABLE15F.6-1

LOSS-OF-COOLANT ACCIDENTSEQUENCE OF EVENTS
FOR LIMITINGBREAK

Time (sec)

0.0

0.0

0.0

Event

Break initiation

Loss of offsite power (LOOP)

Loss of reactor recirculation coolant pumps - start
pump coastdown

1.0 Main steam line isolation valves begin to close on
LOOP

2.5

4.0

6.0

7.0

7.3

10.7

30.7

43.0

66.5

177.0

177.0

Reactor scram signal on low level

Main steam line isolation valves closed

High-pressure core spray injection signal on low level

Jet pumps uncover

3et pump flashing

Low-pressure coolant injection signal on low level

Start lower plenum flashing

Peak assembly peak plane uncovery

Start HPCS fiow

Start LPCI flow

Peak cladding temperature reached

Peak plane reflood
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TABLE 15F.6-2

AND INITIALCONDITIONS

Parameter Value

Rated core thermal power 3486 MWt

Core thermal power (includes 2% power uncertainty) 3716 MWt (106.6% of rated)

Total core flow rate

Steam flow rate

Feedwater temperature

Steam dome pressure

Upper plenum (core exit) pressure

Lower plenum (core inlet) pressure

Core inlet temperature

Maximum recirculation line inside diameter

Fuel design

Initial minimum critical power ratio

Recirculation pump moment of inertia (pump, motor,
and drive line)

Recirculation pumps

115.0 Mb/hr (106% of rated)

16.1 Mb/hr (107.3% of rated)

425'F

1055 psia

1063 psia

1087 psia

536'F

21.564 in.

SVEA-96, 4 (5x5-1) lattice

1.20 (two loop operation)
1.35 (single loop operation)

21,800 ibm-ft

Adjustable speed drive with
locked open flow control valves
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F. 1 INTRODUCTION

The Fire Protection Evaluation summarizes the overall fire protection program at WNP-2.
The plant fire protection program provides a defense-in-depth approach to fire protection to:

ao

b.
C.

d.

Prevent fires from starting,
Promptly detect and extinguish a fire should it occur,
Limitpotential fire damage, and
Maintain the capability to safely shut down the plant following a fire.

The Fire Protection Evaluation describes those fire protection related organizational
responsibilities, administrative and technical controls, fire suppression and detection systems,
fire hazards analyses, and the post-fire safe shutdown methods, which comprise the fire
protection program.

The Fire Protection Evaluation also includes the fire protection operational conditions,
compensatory measures, and testing requirements which were removed from the Technical
Specifications in Operating License (OL) Amendment 67, dated May 25, 1989. Operating
License Amendment 67 also modified License Condition 2.c.14 such that the approved foe
protection program may be altered without prior NRC approval when the changes do not

a. Otherwise involve a change in a license condition or Technical Specifications or
result in an unreviewed safety question (10 CFR 50.59), and

b. Adversely impact the capability to safely shut down in the event of fire.

The scope of WNP-2 structures that must satisfy the fire protection program are those
buildings designated as fiie areas in Section F.4, plus the buildings containing fire pumps
shown in Figure F.6-11.

F.1.1 FIRE PROTECTION PROGRAM

The approved fire protection program and the changes thereto are contained in this Appendix
of the FSAR except for certain other sections of the FSAR included in the Fire Protection
Program by Reference F.7.1.

Appendix F is divided into seven sections. This first section contains background information
on the development of the fire protection program.
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Section F.2 contains a description of the plant fire protection systems. The codes and
standards considered and used in the design of the systems are listed. Deviations from code
design requirements are identified.

Section F.3 presents point-by-point comparisons of the plant Re protection program to the
guidelines of Branch Technical Position (BTP) APCSB 9.5-1, Appendix A, and with the
specific requirements of 10 CFR 50 Appendix R, Section III.

Section F.4 describes the methods used to implement the required post-fire safe shutdown
protection requirements of 10 CFR 50, Appendix R. The selection of the post-fire shutdown
equipment and the circuit analysis methods are also described in Section F.4. The fire hazards
analysis for each fire area describes the respective area, combustible loading, fire protection
features which may be used to mitigate the consequences of a potential fire, and the methods
used to ensure post-fire safe shutdown capability.

Section F.S describes the fire protection system operational conditions, compensatory
measures, and testing requirements for the essential portions of the fire protection systems
(those portions of the fire protection systems formerly contained in the Technical
Specifications).

Section F.6 contains the fire protection arrangement drawings and Section F.7 lists the
references.

F.1.2 BACKGROUND

On September 30, 1976, Washington Public Power Supply System was requested by the NRC
to conduct an evaluation of the fire protection program at WNP-2. The evaluation consisted of
a comparison of the fire protection provisions of WNP-2 with the guidelines in BTP
APCSB 9.5-1, Appendix A. The pezformance of the evaluation required that a fire hazards
analysis be performed to define plant fire azeas, determine the potential sources of combustion
and design fire loading, describe the fire detection and extinguishing capabilities, identify the
safety-related equipment within the area, and determine the potential consequences of a
design-basis fire.

10 CFR 50 Appendix R added new requirements for the fire protection of safe shutdown
capability, emergency lighting, and lubricating oil collection systems for noninezted
containment zeactor coolant pumps. By letter dated October 15, 1981 (D. G. Eisenhut, NRC,
to R. L. Ferguson, Supply System), the NRC indicated that the requirements of Appendix R
would be used for review of fire protection requirements for the WNP-2 OL.

10 CFR 50, Appendix R, Section III.G, imposed specific requirements for post-fire safe
shutdown. The approved WNP-2 methodology used is a transition directly to cold shutdown

F.1-2
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using standby service water, residual heat removal, and the automatic depressurization system
(see Reference F.7.4.i).

Section F.7.4 lists the NUREG-0892 NRC Safety Evaluation Reports (SER) for the WNP-2
fire protection program. In the SERs, the NRC compared WNP-2 to the Standard Review
Plan BTP CMEB 9.5.1 (which includes the combined guidelines ofBTP 9.5-1, Appendix A,
and 10 CFR 50, Appendix R) ~ WNP-2 received its operating license on December 12, 1983.
Therefore, WNP-2 is an Appendix A plant, also committed to certain sections of Appendix R
(as defined in Table F.3-2).

Generic Letter 88-12 guidance resulted in Amendment 41 incorporating the fire protection
Technical Specifications into the FSAR.

Fire protection measures are established according to the function(s) of the structure, system,
or component.

a. Fire protection for those portions of plant systems which are required for
post-fire safe shutdown is provided in accordance with 10 CFR 50,
Appendix R, Section III.G (see Sections F.3 and F 4),

b. Fire protection for safety-related equipment which is not required forpost-fire
safe shutdown is provided to miiiiinizethe risk from a single fire hazard, in
accordance with the plant response to Appendix A to BTP 9.5-1 (see
Section F.3);

C. Fixe protection measures, such as fire brigade activities, manual actions, and
dispatch of health physics personnel and an environmental field team (in the
case of an alert condition) willaid in the monitoring and control ofpotential
radioactive release to the environment; and

d. Fire protection for plant structures, systems, or components to reduce
commercial Are risk.

F.1-3



i

>I I

f



WNP-2 FSAR Amendment 53
November 1998

F.2 FIRE PROTECTION SYSTEMS

Fire protection is provided through a combination of active and passive features which
function to detect, contain, and suppress potential fires. These features include:

a. Fire resistive construction

b. Fire detection and alarm systems

c. Fire suppression systems

1. Fire water supply system

2. Deluge water spray systems

3. Wet pipe sprinkler systems

4. Preaction sprinkler systems

5. Carbon dioxide systems

6. Halon 1301 systems

7. Dry chemical suppression systems

8. Manual fire fighting equipment

d. Manual fire fighting equipment

I. Protective clothing and self-contained breathing apparatus (SCBA)

2. Yard fire hydrants

3. Standpipes, hose, and foam carts

4. Portable extinguishers

5. Smoke removal

F.2-1
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e. Operator action equipment

l. Emergency lighting

2. Emergency communications

The design of the plant fire protection features is described below.

F.2.1 APPLICABLEINDUSTRY STANDARDS

The following industry standards are used, where applicable, in the design of the fixe
protection systems serving the reactor building, radwaste/control building, diesel generator
building, turbine generator building, circulating water pump house, water filtration
building 33, and transformer yard. Differences between the installed plant configuration and
the design requirements of the industry standards are listed in Table F.2-1.

a.

b.

NFPA 10 - 1975, Standard for Portable Fire Extinguishers;

NFPA 12 - 1973, Standard on Carbon Dioxide Extinguishing Systems;

C. NFPA 12A - 1973, Standard on Halogenated Fire Extinguishing Agent-Halon
1301;

d.

e.

g

h.

NFPA 13 - 1975, Standard for the Installation of Sprinkler Systems;

NFPA 14 - 1974, Standard for the Installation of Standpipe and Hose Systems;

NFPA 15 - 1973, Standard for Water Spray Fixed Systems for Fire Protection;

NFPA 20 - 1974, Standard for the Installation of Centrifugal Fire Pumps;

NFPA 24 - 1973, Standard for Outside Protection;

NFPA 30 - 1973, Standard for Flammable and Combustible Liquids Code. See
Table F.3-1 paragraph D.2.d for applicability;

NFPA 50A - 1973, Standard for Gaseous Hydrogen Systems at Consumer Sites.
See Table F.3-1 paragraph D.2.b for applicability;

k. NFPA 70 - 1975, National Electric Code. Used for the design of electrical
equipment and wiring for the main control room cabinet Halon 1301 systems
and for wiring of the fire detection and alarm initiating devices;
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1. NFPA 72A - 1975, Standard for the Installation, Maintenance and Use of Local
Protective Signaling Systems for Watchman, Fire Alaan and Supervisory
Service;

m. NFPA 72D - 1975, Standard for the Installation, Maintenance and Use of
Proprietary Protective Signaling Systems for Guard, Fire Alarm, and
Supervisory Service;

n. NFPA 72E - 1974, Standard for Automatic Fire Detectors;

o. NFPA 78 - 1975, Lightning Protection Code. See Table F.3-1 paragraph A.4
for applicability;

p. NFPA 80 - 1974, Standard for Fire Doors and Windows;

q. NEDO-10466-A, Power Generation Control Complex Design Criteria and
Safety Evaluation. See Table F.3-1 paragraph E.4.a for applicability;

IEEE 383-1974, Standard for Type Test of Class 1E Electric Cables, Field
Splices, and Connections for Nuclear Power Generating Stations. Where cable
does not meet IEEE 383, NFPA 262-1990 or UL910-1985 may be used. See
Table F.3-1 paragraph D.3.f for further clarification;

Regulatory Guide 1.52, Revision 1, Design, Testing, and Maintenance Criteria
for Atmosphere Cleanup System AirFiltration and Adsorption Units of
Light-Water-Cooled Nuclear Power Plants. See Table F.3-1 paragraph D.4.d
for applicability; and

t. ANSI A21.4,-1974. See Table F.3-1 paragraph E.2.a for applicabiTity.

Current editions of the above codes aa: used for modifications and additions to the plant fire
protection systems when new facilities or systems are constructed or enhanced and
defense-in-depth is warranted. In some cases, the guidance of more recent code editions may
be followed which deviates from designs of the above code of record, without a corresponding
Table F.2-1 discussion (when managed through administrative controls and maintained as a
plant accord).

F.2.2 FIRE RESISTIVE CONSTRUCTION

Fire barriers and fire resistive construction prevent the spread of fire from one location to
another. Fire resistance is provided in building construction through the use of
noncombustible structural materials. Rated fire barriers further isolate certain high hazard
areas and provide additional separation for those systems needed for post-fire safe shutdown.
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Essential fire xated assemblies are those fire area boundaxy features which separate fire areas
with redundant post-fire safe shutdown equipment/cabLes or those fire areas containing
redundant post-fire safe shutdown cables where one division is protected by raceway fire
bamers. The overall categoxy of fire rated assemblies (see Section F.5.7) can be broken into
subcategories of fire area boundaxy features, raceway fixe barriers, and fireproof coatings.

Figures F.6-1 through F.6-5 show the fire area boundaries, barrier hourly fire ratings, and
barrier classifications. Reference F.7.7.o is the raceway fire barrier drawings.

F.2.2.1 Fire Area Boun Feature

Structural fire barriers may be provided by wall, floor, or ceiling assemblies. The fire rating
of structural fire barriers is described in Section F.4 fire hazards analysis. A concrete wall
with a thickness of 6 in. or greater provides a 3-hr rating. Based on the construction of
masonxy fire barriexs, the fire rating may vaxy from 2 to 3 hr. The fire resistance rating for
structures is determined using information from the NFPA Fixe Protection Handbook, vendor
data, industry fire resistance directories, and/or engineering evaluation. The containment fire
barrier is not a standard 3-hr rated assembly but is adequate to pxevent fixe propagation.

Fhe doors, fire dampers, and fixe rated penetxation seals are typically designed with a fire
rating equivalent to that of the structural barrier in which they are installed. The 2-hr barriers
may have 1.5-hr rated doors and dampers.

Fire doors are installed to the guidelines of NFPA 80 - 1974, with exceptions contained in
Table F.2-1. Non-fixe rated specialty doors (air lock, watertight, radiation shield, and blast
doors) located in fixe barriers are installed based on equivalent door construction, as approved
in Reference F.7.4.c.

Penetrations for ventilation systems through fire rated barriers are protected by fire dampers.
Some plant areas have 1.5-hr rated fire dampers in 3-hr barriers, as approved by
Reference F.7.4.a. Certain fire damper assemblies consist of a 3-hr listed fire door as the
guillotine or trap door, installed in unlisted frames or supports. The construction and
installation of the frames and supports is similar to listed assemblies. Although the design has
not been fire tested and listed as a fire damper assembly, it was approved by
Reference F.7.4.f. As approved in Reference F.7.4.1, fire dampers are not drop tested under
air flow conditions since administrative contxols are present to shut down ventilation on
confirmation of a fixe. Allfire dampers in rooms containing safety-related equipment are
qualified to Seismic Category I.

Conduit, piping, and cable penetrations are sealed where they pass through the barrier, except
for some internal conduit seals where evaluation has shown no seal is requixed. Penetration
seals provide a fixe resistance equal to that of the barrier unless a fire protection evaluation has
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justified a lesser fire rating. Grouted penetrations are sealed with grout to the same thickness
of the wall and are assumed not to degrade the rating of the penetrated fire barrier. The fire
rating of nongrouted penetration seal designs is established by tests performed in accordance
with Reference F.7.6.b. Qualification of fire-rated and pressure-rated penetration seals is
contained in Reference F.7.6.a. Configuration control of penetration seals is maintained by
Reference F.7.5.q.

The containment barrier and penetrations are nonstandard fire barriers not qualified by
representative fire testing. See Section F.2.2.5 for more details.

F.2.2.2 Racewa Fire Barriers

Fire barriers aze also used to prevent damage to designated components within a fire area in
the event other equipment in the area is damaged by fire. Raceway fire barriers are
constructed of Thermo-Lag 330-1 or 3M Interam E-50D. Raceway fire barriers aze installed
at a thickness recommended by. the vendors, based on fire tests to ANIguidelines. Structural
steel supports and intervening steel members are wrapped to the minimum distance
zecommended by the vendors or as determined by heat flow calculations. Reference P.7.4.f
approved that unprotected commodities can be present above raceway fire barriers.

F2.23 F~CC
Thermo-Lag 330-1 is also installed to create a 20-ft zone of no intervening combustibles in the
cable spreading room. This willprevent a fixe from propagating between zcdundant divisions
along the intervening trays and was approved by Reference F.7.4.j.

Thermo-Lag 330-1 is used as a fire resistive coating on certain xeactor building structuzal steel
members supporting post-fire safe shutdown czedited instrument tubing.

F.2.2.4 Electrical S aration Barriers

Electrical separation baxziers are present throughout the plant to limit internally generated fire
damage to nearby zcdundant safety-related systems. See Section 8.3.1.4 for more detail.

Plant building constxuction is further described below. The Section F.4.4.4 fire hazards
analysis for each fire area has additional building construction and fire rating details.

F.2.2.3

Exterior walls, fioors, and ceilings azc reinfozced concrete from the top of the foundation mat
to the zefueling fioor level. The minimum thickness of reinforced-concrete walls is 1 ft.
Prom the refueling level to the top of the roof, the exterior walls are framed with structural
steel and are enclosed with insulated metal wall panels. The reactor building is separated from
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other plant buildings by 3-hr fire rated reinforced-concrete walls and nonzated steel airtight
doors. The building roof is a Factory Mutual Class I insulated steel roof deck.

Within the reactor building, Class 1E motor control centers are enclosed to provide separation
from the general area hazards. Partial height concrete walls on the 471 ft, 501 ft, and
522 ft el. protect four Division 2 instrument racks. Fire barriers with nonrated watertight steel
doors separate the safety-related pump rooms below grade.

Primary containment is inerted during operation. There is no permanently installed fire
protection equipment inside containment. Portable extinguishers and manual hoses aze
available for fire suppression when containment is deinerted for maintenance during plant
outages.

The annular gap constructed between the metal shell and the primazy containment vessel and
the concrete biological shield wall, above 446 ft, is filled with a compressible insulating spacer
system consisting of polyurethane fiexible foam sheets butted at the joints and cemented
directly to the primary containment shell, a jacket ofpremolded fiberglass reinforced polyester
jacket panels, and epoxy fiashing. The foam spacer is in a confined space, exposed to a
minimal quantity of air thxough clearance around pipe penetrations. There is adequate spatial
separation from the foam to the nearest combustible (electrical cable insulation) to miuce the
possibility of a fire spreading into the foam liner. Mechanical penetzations within a 20-ft
surface radius of Appendix R protected containment penetrations in Division 1 fire areas are
3-hr fizIe rated to ensure the combustible spacer/liner material does not ignite. Other
containment mechanical penetrations have nonzated radiant energy Kaowool seals. Fire spzead
in the annular gap would be very slow due to the limited space and oxygen deficient
atmosphere. The metal vessel liner and the concrete bioshield wall would act as large heat
sinks and further slow fire propagation. The use of Kaowool seals was approved by
Reference F.7.4.1.

Stairs and elevator shafts in the reactor building aze constructed of noncombustible reinforced
concrete. Airlocks are con~cted of reinforced concrete with steel airtight doors.

F.2.2.6 Radwaste/Control Buildin

The vital island section of the building consists of reinforced-concrete walls, fioors, and
ceilings from the top of the foundation mat up to and including the roof slab. The radwaste
sections of the building are constructed of reinforced-concrete walls, floors, and ceilings at the
lower levels and structural steel framing with reinforced-concrete floors and enclosure walls on
insulated metal wall panels at the upper levels. The building roof is Factory Mutual Class I
insulated steel roof deck.

The main control room walls are 3-hr rated reinforced concrete.

II
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The main control room contains steel enclosed power generation control complex (PGCC)
units which are divisionally separated. Each unit consists of a 1 ft false floor assembly, a

vertical panel and/or benchboard panel, and a termination cabinet. Allcables entering through
the floor cable penetrations are sealed. The cables enter either directly into the false floor
assembly to the control panels and terminate there or into an enclosed steel trough which
extends to the termination cabinets. The remaining cables penetrating the control room floor
behind the termination cabinets are compatible divisional cables routed in flexible metal
conduit. Penetzations into the back of the panel assembly are fire stopped or sealed.

The remote shutdown room, the vital switchgear rooms and battery rooms, the reactor
protection system rooms, and their respective mechanical equipment rooms are divisionally
separated by 3-hr rated enclosures.

Stairs constructed of noncombustible material are enclosed in 2-hr miniznum fire rated walls.
The elevator is enclosed in a reinforced-concrete shaft.

From grade level 441 ft to 460 ft, the west wall facing the alternate health physics building is
3-hr rated.

F.2.2.7 Turbine Generator Buildin

~

~

~ ~

The turbine building is separated from all other areas of the plant by noncombustible
reinforced masonry block and/or concrete construction with hollow metal or steel doors. The
building roof is a Factozy Mutual Class I insulated steel roof deck.

The exterior walls of the turbine building are reinforced concrete or stzuctural steel covered by
insulated metal panels. Within the area, reinforced-concrete walls contain the turbine,
feedwater heaters, and condenser. At the operating floor level, the reinforced-concrete walls
isolating the turbine continue for a height of 23 ft 6 in. From the top of this wall, the
stzucture changes to structural steel covered with insulated metal panels up to the roof level. A
section of the exterior north wall is also structural steel covered with insulated metal panels.
Equipment access areas at the grade, mezzanine, and operating levels are contained with
reinforced-concrete masonry units and insulated metal panels.

Rated fire barriers are provided to isolate high hazard areas:

a. The turbine generator lube oil conditioning system room (containing reservoir,
separator, transfer pump, etc.) is located within 3-hr fire rated
reinfozced~nczete and masonry block walls. The oil cooler heads are open to
the 501 ft fioor level but is protected by deluge system 55;

b. The tuzbine generator lube oil storage tanks are located within 3-hr fire rated
reinforced-concrete and masonry block walls and Re doors;

F.2-7



WNP-2 FSAR Amendment 53
November 1998

C. The auxiliary boiler room is separated from adjacent areas by 3-hr fire rated
reinforced-concrete and masonry block walls;

d. The hydrogen seal oil room is separated from adjacent areas by 3-hr fire rated
reinforced-concrete and masoniy block walls;

e. The makeup water pump house transformer vaults axe separated from adjacent
areas by 3-hr fire rated reinforced-concrete and masoniy block walls;

See Figures F.6-1 and F.6-2 for turbine building north wall facing transformer
yard fire rating; and

g. From grade level 441 ft to 501 ft, the west wall facing the adjustable speed
drive (ASD) building (Column D.3-H) is 3-hr fire rated.

Stairs of noncombustible material are enclosed in walls of 2-hr miimnum rated construction.
The elevator is enclosed in a reinforced-concrete shaft.

F.2.2.8 Diesel Generator Buildin

Exterior walls, floors, and ceiTings are reinforced concrete ofvarying thicknesses from the top
of the foundation mat to the roof. The building is divided into separate compartments by
reinforced-concrete walls. The walls separating the diesel compartments and the walls
separating the diesel generator building from adjacent plant buildings are 3-hr fire rated. The
exterior waHs of the building are nonrated.

F.2.2.9 Standb Service Water Pum H uses No. 1A and 1B

Exterior walls and roof are of nonrated reinforced-concrete construction. Floors are metal
grating or reinforced concrete.

l.22.1D S~iRCh
The service building is separated from the turbine building and the mactor building by 3-hr
rated reinforced-concrete walls.

F.2.2.11 Circulatin Water Pum House and Chlorination Buildin

The building has a reinforced-concrete fioor, insulated metal wall panels, and a metal roof
deck over structural steel framing. The circulating water pump house and the chlorination
sections of the building are separated by a reinforced-concrete masonry wall. The diesel fire
pump fuel storage tank room is isolated by 3-hr rated walls.
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2.2.2.12 ~C

The cooling towers are of noncombustible construction (except for fan shrouds, fan blades, fill
material, and drift eliminators).

F.2.2.13 Water Filtration Buildin 33

The building has a reinforced-concrete floor, insulated metal wall panels, and metal roof deck
over structural steel framing. Allbarriers are nonrated.

F.2.2.14 North Yard Transformers

The yard transformers are separated from the turbine building by 2-hr rated barriers and spatial
separation. The transformers are not separated by fire barriers.

F.2.2.15 Technical Su ort Center

The technical support center is separated from the radwaste building by 3-hr rated barriers.

F.2.2.16 Alternate Health Ph sics Buildin

The alternate health physics building is separated from the radwaste building and turbine
building by 3-hr rated barriers.

F.2.2.17 Reactor Recirculation Pum Ad ustable S eed Drive Buildin

The reactor recirculation (RRC) pump ASD building has a reinforced-concrete floor, insulated
wall panels, and a metal roof deck over structural steel framing. The building walls on the
west and north side are 2-hr rated. The adjacent turbine building wall is 3-hr rated. The
concrete barriers separating and to the north of the ASD transformers are 2-hr fire rated.

F.2.3 FIRE DETECTION AND ALARMSYSTEMS

The fire detection and alami systems are designed to rapidly identify developing fire
conditions. Signals from plant fire detection instruments and fire suppression system alazms
are transmitted via a proprietary fixe alarm system to a fire alarm panel in the main control
room.

Standard and functional zone annunciation indicator lights are located on the fire control panel
in the main control room. Standard zone annunciation results from the installed fire detection
instruments. Functional zone annunciation derives from the activation of individual devices
such as deluge system flow devices, wet pipe sprinkler system flow devices, preaction system
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flow devices and low pressure sensors, carbon dioxide flow devices, and fire pump status.
Most systems have individual bells on the fire control panel sound automatically whenever
their associated alarm devices are activated. There are no devices to automatically record
incoming signals to the main control room. See Table F.2-1 for alternate recording methods.

Ionization, photoelectric, air duct ionization, thermal, or ultraviolet fire detectors are installed
in hazard areas of the plant. Smoke detectors are generally installed in areas containing
moderate amounts of combustibles with no large combustible oil or gas hazards. Ionization
detectors are not located in areas where the background radiation exceeds the manufacturer's
rating. The sensitivity of thermal detectors is based on the normal average air temperature in
the area where they are located.

Manual fire alarm pull stations are generally located near exterior doorways and at each
elevation of the main plant buildings in close proximity to the stairwells. Manual fire alarms
are wired with other detection and alarm devices in appropriate fire detection zones.

Standard and functional alarms in the main control room do not initiate a plant-wide alarm
signal. Depending on the fire condition, voice announcements over the public address system
or emergency evacuation alarms may be used to warn plant personnel. A manual push button
in the control room initiates a coded fire alarm radio signal to the DOE fixe department
dispatch center.

The fire protection system wiring for alarm initiation, alarm signaling, and control room
annunciation at the fire control panel is electrically supervised to prevent false fire alarms due
to open or grounded wiring. The supervisory circuitry sounds a trouble alarm using a single
buzzer on the fire control panel on detection of open circuits, short circuits, closed valves, low
water pressure, low air pressure, or other trouble condition.

Fire detection systems which actuate suppression systems in safety-related areas have Class A
circuitry (as defined in NFPA 72D - 1975). Other fire detection system wiring is Class B.

The plant fire detection system is powered from a local power panel which is normally
supplied from uninterruptible power. Backup power is supplied from onsite emergency diesel
generators.

The fire control panel mounted in the main control room is designated Seismic Category I; all
panel mounted equipment in this room is designated Seismic Category II. Other fire detection
equipment, components, and accessories are designated Seismic Category II.

Portable detection systems may be used as a backup to fixed plant fire detection systems or as
additional compensatory measures.
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The fire detection system is designed in.accordance with the guidelines of NFPA 72D - 1975
and NFPA 72E - 1974. Differences between the installed plant configuration and the NFPA
code sections are documented in Table F.2-1. Reference F.7.4.f approved deletion offin
detection in various plant areas.

F.2.4 FIRE SUPPRESSION SYSTEMS

Automatic and manual suppression systems and manual fire fighting equipment are located
within the plant as described below. The type of fire suppression provided for a particular
plant area is based on consideration of the nature of the fire hazard in the area, the type of
equipment protected, and the physical arrangement of the area. Fixed automatic suppression
systems are installed to protect areas or equipment containing large quantities of combustibles,
oils, or gases. Reference F.7.4.c approved the lack of fire suppression in various plant areas.
Plant areas with fire suppression coverage and type of suppressant are shown in Figures F.6-7
through F.6-11.

The fire protection system is designed such that inadvertent operation or failure of any
component of the system willnot impair the ability of engineered safety features to safely shut
down or isolate the reactor, or to limitthe release of radioactivity to the environment in the
event of an accident.

Fize protection system piping in Seismic Category I areas of the reactor building, the diesel
generator building, the radwaste control building, and the reactor/radwaste corridors, zequized
to be seismically supported/mounted, are designed to Seismic Category IMand Quality
Assurance Class II+. Fire protection system piping not required to be seismically
supported/mounted are designed to Seismic Category IIand Quality Assurance Class II.

F.2.4.1 Fire Protection Water Su lies

The fize protection water supply system consists of a primazy fire water supply, a secondary
fire water supply, and yard mains to distribute water to the yard hydrant isolation valves and
building standpipes. The fire protection water supply system is shown schematicaHy in
Reference F.7.7.1.,

The primary firprotection water supply consists of three fire pumps: two electric (FP-P-2A
and FP-P-2B) and one diesel driven (FP-P-I), each of which have a design capacity of
2000 gpm at a total dynamic head of 289 ft . The primary fire pump discharge lines are piped
so that each electric motor-driven pump discharges to the underground fire main loop.

Each of the three primary fire pumps is furnished with an automatic air release valve. In
addition, the primary diesel-driven pump is furnished with a pressure relief valve and an open
discharge cone back to the cizculating water basin. Each electric motor-driven pump is
furnished with a circulation relief valve. Three 10-in. fire protection branch lines have been
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provided (one for each fire pump) to a fiow element, six-headed test header for fire pump
testing. Fixe protection water to the plant underground fire protection loop is supplied by two
12-in. fire protection main feed lines from the fire pump discharge.

The secondary water supply is drawn from a 400,000-gal embankment supported bladder tank
(FP-TK-110) with a dedicated water supply of 284,640 gal. The water supply is delivered to
the fire main loop by diesel-driven fixe pump (FP-P-110) located in the water filtration
building. The diesel fire pump is rated at 2500 gpm at a total dynamic head of 323 ft. The
secondary water supply connects to the fixe loop through a 12-in. branch line.

During maintenance drawdown of the cixculating water basin, the fire loop system pressure is
maintained between 115 psig and 125 psig by a pressure maintenance jockey pump (FP-P-111)
also located in the water filtration building.

The primary water supply jockey pump (FP-P-3) is normally running to maintain closed
system pressure. Pressure control valves instaHed on the jockey pump discharge limit system
pressure to below 175 psig. A drop in system pressure below 120 psig willcause the first
motor-driven fire pump to automatically staxt. The second motor-driven pump willstart if
pressure drops to 110 psi. The start of the pximaxy diesel-driven pump is controlled by a drop
in pressure to 110 psi and a time delay mlay. The sequential starting of the secondaxy
diesel-driven fire pump is controlled by a drop in pressure to 100 psi. One or multiple pumps
wiH start ifthe first motor-driven pump cannot maintain system pressure.

The capacity of the fixe water pumps is based on a maximum probable water system demand
(1872 gpm in the cable spreading room), 500 gpm for a hose stxeam, and standby pump
capacity available. Each motor-driven fire pump controller and each diesel-driven fire pump
contzoHer contains automatic start controls and manual startlstop controls. Any fire pump can
be started either locally or from the main control room. After a start, a fixe pump can be
stopped only locally at the pump controller. Fire pump start, failure to start, and loss of
current to the motor-driven pumps is indicated in the control room. Diesel-driven fire pump
alarms include fire pump start, fire pump failure to start, high jacket water temperature, low
oil pressure, and engine overspeed.

In the event of electrical power failure to a diesel-driven fire pump controller, the associated
diesel-driven fire pump willstart automatically. Both motor-driven fire pumps aze inoperative
during loss of offsite power.

Since either water supply can provide the necessary water demand and the circulating water
basin is not considered a tank, the primary and secondary water supplies need not be
interconnected.

A 1.5-in. line takes water from the discharge side of the fixe protection jockey pump (FP-P-3)
to provide an emergency source of pump bearing lubricating water to the plant service water
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pumps (TSW). The design of the backup bearing lubricating line limits the fire protection
water flow rate to approximately 20 gpm. Under normal conditions, a pressure regulating
valve ensures that no water comes from the fire protection system. A sight glass is provided
for verification.

Fire protection water is distributed through a 12-in. underground fire main to supply station
hydrants, fire hose stations, and suppression systems. The looped arrangement of the fie
protection system ensures continued flow to the remainder of the system when sections of the
system are isolated for tests or repairs. Post indicator valves sectionalize the yard loop to
increase the reliability of fire protection water supply in case of a fire main break.

A series of 12-in. and one 8-in. branch lines lead from the underground fire main loop to
various building standpipes. Each line contains an outside post indicator isolation valve. See
Reference F.7.7.1 for more detail.

A fire main is routed under the diesel generator building. This was approved according to
Reference F.7.4.k.

A connection from the drain valve outlet from standpipe TGB-4 provides the capability to
connect a hose to provide emergency cooling to the control and service air compressors in the
event both TSW pumps or both compressor cooling loop pumps are out of service.

Leakage in the fire protection underground is monitored by a flow totalizer on the bypass line
of the detector check valve on the discharge line of the jockey pump in the circulating water
pump house. Serious leaks or a rupture of the fire protection system piping could also be
indicated by fire pump running alarms in the main control room with no concurrent fixed
automatic or preaction fire protection system operating alarms, no detector fire alarms, and no
report of any fire or use of fire hose.

The location of a fire main leak may be determined by visual observation. Ifno visual
indications are present, the location of the leak could be determined by using the sectionalizing
valves to isolate a section of the system and observing the flow meter gauge on the detector
check valve. The leak would be indicated by a decrease in flow as the section is isolated.

The fire pump installation is designed in accordance with the guidelines of NFPA 20 - 1975.
Differences between the fire pump installation and the NFPA code sections are listed in
Table F.2-1. The installation of the underground fire main is designed in accordance with the
guidelines of NFPA 24 - 1973. Differences between the underground fire main installation
and the NFPA code sections are listed in Table F.2-1.
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F.2.4.2 Wet Pi e S rinkler S stems

Wet pipe sprinkler systems are installed to provide automatic fire suppression of general area
hazards. Wet pipe sprinklers consist of closed sprinklers attached to piping which contains
water under pressure at all times. System operation is initiated when the local temperature rise
from a fire reaches the operating temperature of fusible link sprinkler heads. Water discharge
allows the hinged clapper in the alarm check valve to open. Valve operation provides remote
alarm/indication in the main control room.

Temperature ratings for automatic sprinkler heads are selected based on normal area
temperatures and proximity to heat generating components.

Sprinkler system piping may be designed using pipe schedules or hydraulically calculated to
provide a miiiimum design density according to the nature of the hazard protected. See

Figures F.6-7 through F.6-11 for locations of wet pipe sprinkler systems.

The wet pipe sprinkler system installation in the main control room is designed in accordance
with the guidelines of NFPA 13 - 1975. This is the only wet pipe sprinkler system which
protects a'afety-related area. Differences between the installed plant configuration and the
NFPA code sections are listed in Table F.2-1.

C

F.2.4.3 Preaction S rinkler S stems

Preaction systems are used in areas where inadvertent operation of the sprinklers could damage
or cause outages ofvital electrical equipment. Preaction systems are installed in the cable
spreading room and cable chase in the radwaste building, the reactor/radwaste corridor, the
diesel generator building, and the RRC pump ASD building.

The preaction systems have closed fusible link sprinkler heads. Downstream of the control
valve, the preaction sprinkler piping is normally dry and pressurized with air to supervise
piping system integrity. Low air system pressure, which could indicate damaged piping or
sprinkler heads, is alarmed in the control room. Fire detectors located in the protected area
activate a solenoid valve to open the deluge valve, supplying water to filland pressurize the
sprinkler system piping. Pull stations are also provided to allow manual operation of the
preaction system. Sprinkler flow is not initiated until the local temperature increases to the
operating temperature of the closed fusible link sprinkler heads.

In the cable spreading room, cable chase, ASD building, and reactor/radwaste corridor
ionization detectors are used to trip the preaction system. The diesel generator preaction
systems are actuated by thermal detectors. Detector operation and preaction system flow
devices alarm in the main control room.
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The preaction sprinkler systems installed in safety-related areas are designed in accordance
with the guidelines of NFPA 15 - 1975. Differences between the installed plant configuration
and the NFPA code sections axe listed in Table F.2-1.

F.2.4.4 Delu e Water S ra S stems

Deluge water spray systems are used where fast response may be required to control or
extinguish a fire. A deluge system employs open nozzles attached to a normally dry piping
system. Fire detectors located in the hazard area activate a solenoid valve to open the deluge

'alveand initiate water fiow. Electric heat actuating devices (HAD) indicate fire conditions
by sensing an abnormaHy high temperature or an unusually rapid rise in temperature. Detector
operation and deluge system waterflow devices alarm in the main control room.

Deluge water spray systems provide automatic fire protection for various locations in the
turbine generator building where oil is stored or piped, for yard transformers, and for the
actor feed pump rooms in the turbine generator building. Spray nozzles near the transformer
bushings are carefully placed to avoid flashovers at the bushings or to the piping.

Manually actuated deluge water spray systems are installed to protect charcoal filters in certain
HVAC filterunits. High temperature signals are used to alarm control room operators to
potential fire conditions.

Deluge water spray systems installed in safety-related plant areas are designed in accordance
with the guidelines of NFPA 13 - 1975 and NFPA 15 - 1973. Differences between the
installed plant configuration and the NFPA code sections are listed in Table F.2-1.

F.2.4.5 Carbon Dioxide Fire Su ression S stems

The low pressure carbon dioxide system automatically provides fire protection for the turbine
generator exciter housing. A 1-in. manual carbon dioxide hose station, with reel and 100 ft of
hose, is also provided for exciter housing protection on the turbine operating floor (501 ft)~

The carbon dioxide storage tank also provides carbon dioxide for generator purging during
startup and shutdown conditions. The capacity of the carbon dioxide unit is 6 tons. Interlocks
are provided such that the generator purge system cannot draw down tank level below that
needed for automatic fire protection of the exciter housing.

The carbon dioxide unit is located in the northwest corner of the 441 ft level of the turbine
generator building. The low pressure carbon dioxide storage tank maintains liquid carbon
dioxide at approximately 300 psig and O'F by refrigeration. The refrigeration is accomplished
by a compressor and refrigeration coil within the vessel. The carbon dioxide storage unit is
electrically powered and automaticaHy controHed and monitor by means ofpressure
switches. High or low carbon dioxide pressure causes a remote alarm and indication in the
main control room.
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Thermal detectors located in the generator exciter housing provide early warning alarm in the
main control room allowing the operator to review and evaluate the problem prior to manual
or automatic actuation of the system. Automatic operation of the carbon dioxide system is
initiated when the temperature increases to the setpoint of the high temperature detector.
However, ifa fire is noticed before the temperature detector actuates the system, the system
can be manually actuated by a break glass station located near the carbon dioxide protected
area. An automatic timer regulates the carbon dioxide discharge for both automatic and
manual electric operation to provide even distribution of the discharge.

Actuation of the system alarms locally and remotely in the main control room. The local
alarms consist of two separate alarm devices located near the protected area. One device
sounds 20 sec before its associated carbon dioxide system is released and the other device
sounds continuously during the duration of such release.

The carbon dioxide system is designed in accordance with the guidelines of NFPA 12 - 1973.
The carbon dioxide distribution system is shown schematically in Reference F.7.7.n.

F.2.4.6 Halon 13 1 Fire Su ression S stems

Halon 1301 suppression systems are installed in normally occupied areas where the application
of water would be inappropriate. Halon 1301 provides automatic fire protection for the main
control room PGCC under floor areas.

Eighteen Halon 1301 systems are installed in the various main control room PGCC subfloor
duct sections to discharge on activation of their associated thermal detector units. Each system
is sized to provide a 20% Halon concentration for a minimum duration of 20 minutes. Cable
penetrations into the PGCC are sealed to contain Halon discharge. Thermal detector operation
also causes a local alarm and indication on the main control room fire control panel.
Ionization detectors are located in each PGCC section to provide early warning alarm. Each
system includes supervision features which actuate a trouble alarm and indication on the main
control room fire contxol panel in case of a wiring or component failure.

The PGCC Halon suppression system is designed in accordance with the guidelines of
NFPA 12A - 1973 and Reference F.7.5.j. See Section 8.3.1.4.3.6.2 and Figure 8.3-36 for
more detail. The Halon system was approved according to Reference F.7.4.a.

F.2.4.7 Chemical Fire Su ressi n S stems

Dzy chemical suppression systems may be found installed in approved portable hazardous
material storage buildings within the plant. These systems automatically actuate by melting of
the fusible link(s) or manually by a local pull station. WNP-2 is not committed to NFPA 17
compliance.
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F.2.5 MANUALFIRE FIGHTING EQUIPMENT

Manual fire fighting equipment includes protective clothing, SCBA, fixe hydrants, standpipe
and fixe hose stations, AFFF foam carts, portable fire extinguishers, and smoke removal
equipment.

F.2.5.1 Protective Clothin and Self-Contained Breathin A aratus

Protective clothing and SCBAs are provided in designated locations for use by the plant fire
brigade. The SCBA positive pressure masks are National Institute for Occupational Safety and
Health (NIOSH) approved. At least a 1-hr supply of breathing air in extra bottles is located
onsite for each required SCBA. See Table F.3-2 III.2.Hfor more detaBs.

F.2.5.2 Yard Fire H drants

Fire hydrants are provided at approximately 300 ft intervals along the fire main loop around
the main plant buildings and at each standby service water pump house. Hydrant hose houses
containing approximately 200 ft of 2.5-in. hose and accessories are located adjacent to each
hydrant. Fire hydrants adjacent to the transformers and the diesel generator building are
strategically located as backup protection in the event of a large scale fire in these areas. Fhe
mains and hydrants are designed in accordance with NFPA 24 - 1973. Differences between
the installed plant configuration and the NFPA code sections are listed in Table F.2-1.

F.2.5.3 Stand i s Hose and Foam Carts

Standpipe and hose connections provide a second line of defense for fiies which may get
beyond the extinguishing capabilities of hand fire extinguishers. Standpipes and hose racks are
installed so that all safety-related areas are within 30 ft of the nozzle when 100 ft of 1.5-in.
hose is attached to the connection. The reactor building has 150 ft of 1.5-in. hose to reach all
areas as approved in Reference F.7.4.d. Most standpipes are located in protected stairways.
Each standpipe contains an isolation valve, hose racks on each landing, takeoffs to sprinkler or
other water fire protection systems where applicable, and a pressure gauge at the top of each
standpipe. To ensure the availability ofprimary and secondary fire protection, the following
standpipes have been interconnected: TGB-1 and TGB-2; TGB-3, TGB-S, and RWB-1; and
DG-1 and the 12-in. branch line to RWB-1. Hose station locations are shown on
Figures F.6-7 through F.6-11. Where large combustible liquid fire hazards exist, AFPF foam
eductors/carts are present. Standpipes and hose are designed in accordance with
NFPA 14 - 1974. Differences between the installed plant configuration and the NFPA code
sections are listed in Table F.2-1.
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F.2.5.4 Portable Extin ishers

Portable extinguishers are strategically located within the plant to provide plant personnel with
a readily available means to extinguish a fire in its early stages. Halon 1211, dzy chemical,
and wheeled dry chemical extinguishers are used. Portable fire extinguishers are installed in
accordance with NFPA 10 - 1975 based on the class and quantity of combustibles in that
location.

F.2.5.5 Smoke Removal

Portable fans are available for smoke removal. Fixed smoke removal fans consist of
WEA-FN-52 which purges the cable spreading room, cable chase, and zemote shutdown room.
WEA-FN-7 is located on the radwaste building 507-ft roof and is used primarily for purging
the main control room. Large portable fan REA-FN-16 can be connected to the zeactor
building HVACexhaust at 471 ft and 572 ft. See Section 6.4 for control room actions and
habitability during onsite and offsite fires. Smoke purging activities include monitoring to
prevent an uncontrolled release.

F.2.6 OPERATOR ACTIONEQUIPMENT

Equipment for credited operator actions consists of emergency lighting and communication
equipment.

F.2.6.1 Emer enc Li htin

Fire protection credited emergency lighting falls into two categories: (a) 1.5-hr life safety and
(b) 8-hr Appendix R. See Section 9.5.3 for more detail.

F.2.6.2 Emer enc Communications

Fire protection credited communication equipment falls into two categories: (a) sound
powered phone system and (b) two-way hand held radios. See Section 9.5.2 for more detail.

F.2.7 INSPECTION AND TESTING

The fire protection system and equipment is tested periodically in accordance with the
requirements of Section F.S, NFPA, or insurer requirements, Periodic testing is performed
within the specified intervals with a maximum allowable extension not to exceed 25% of the
interval. Periodic tests need not be performed on inoperable equipment. Testing which would
requhe entry into high radiation areas is performed when radiation levels allow. However,
there aze some areas ofWNP-2 that remain high radiation areas at all times which willrequire
an ~QU. evaluation to determine the respective testing interval.

II
)
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Inspections of the fire pump diesel engines willbe conducted periodicaQy in accordance with
plant procedures prepared in conjunction with the manufacturer's recommendations.
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TABLEF.2-1

CODE DEVIATIONS

CODE SECTION POSITION

NFPA 13-1975

3-9.3 Protection ofPiping Against Damage
Where Subject to Earthquakes

3-9.3 Protection ofPiping Against Damage
Where Subject to Earthquakes

3-9.3.3 Sleeves shall be provided around all piping 3-9.3.3
extending through the walls, floors,
platforms, and foundations.

(a) Minimum clearance between the pipe
and sleeve shall not be less than 1 in.
for pipes 1 in. through 3.5 in. and
2 in. for pipe sizes 4 in. and larger.

No design limitations exist to ensure
annular gap is greater than 1 or 2 in.
Where piping penetrates a fire-rated
barrier, penetration seals are installed in
which the seal design accounts for pipe
movement. Piping in safety-related areas

is seismically qualified.

(b) The clearance between pipe and sleeve
shall be filledwith noncombustible
flexible material such as mineral wool,
fiberglass, or equivalent.

3-11 Joining ofPipes and Fittings

3-11.2.2 Sections ofwelded piping shall be joined
by means of screwed flanged or flexible
gasketed joints or other approved fittings.

3-11

3-11.2.2

Joining ofPipes and Fittings

The control room sprinkler system as

installed used other design criteria
(seismic and flooding concerns) which
required welding as the method of
installation.

3-13 Valves 3-13 Valves

3-13.2.3 Valves controlling sprinkler systems,
except underground gate valves with
roadway boxes, shall be supervised open
by one of the following methods:

3-13.2.3 Control valves are locked or sealed open
and inspected quarterly.

(a) Central station, proprietary or remote
station alarm service,

(b) Local alarm service which willcause
the sounding of an audible alarm at a
constantly attended point,

(c) Locking valves open,
(d) Sealing ofvalves and approved

weekly recorded inspection when
valves are located within fenced
enclosures under the control of the
owner.
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TABLEF.2-1

CODE DEVIATIONS (Continued)

CODE SECTION POSITION

3-14 Hangers 3-14 Hangers

3-14.1.5 The components ofhanger assemblies
which attach directly to building
structure, except for mild steel hangers
formed from rod, shall be listed.

3-14.1.5 Not all hangers are listed. For hangers
with special seismic requirements the
hanger design is certified by a registered
professional engineer in accordance with
Section 3-14.1.2.

Locations or Conditions Involving Special 4-4
Consideration

Locations or Conditions Involving
Special Consideration

Small Rooms. In small rooms such as

rest rooms, toilets, closets, and offices
with smooth ceilings, sprinklers may be
located a maximum distance of7 ft 6 in.
from any two walls of this room
providing the total area of the room
divided by the number of sprinklers does
not exceed the limitation of4-2.2.1 and
4-2.2.2. 'Ihe maximum area of such a
room is defined as 800 ft for Light
Hazard and 520 ft for Ordinary Hazard
occupancies.

Small Rooms. Sprinkler heads are
located a maximum distance of 7 ft 6 in.
from two walls as required by code. In
the control room shift manager's office,
there are two sprinklers in an area of
approximately 250 fiP. Later revisions of
this code (1985) allow sprinkler heads in
small rooms to be located up to 9 ft from
one wall. The exception has been used in
this room. 'Ihe sprinklers are below the
maximum spacing of 130 ft for ordinary
hazard occupancy.
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TABLEF.2-1

CODE DEVIATIONS (Continued)

CODE SECTION POSITION

NFPA 14-1974

CHAFI'ER 3 - NUMBER ANDLOCATIONOF
STAND PIPES

32 Number of Standpipes

CHAPIZR 3 - NUMBER AND LOCATIONOF
STANDPIPES

32 Number ofStandpipes

321 'Ihe number ofhose stations for Class I and
Class IIIservices in each building and in
each section of a building divided by fire
walls shall be such that all portions of each
story of the building are within 30 ft ofa
nozzle attached to not more than 100 ft of
hose.

321 The reactor building requires 150 ft long
hoses to reach all areas. This was approved
per Reference F.7.4.d. The radwaste
building room C405 requires 200 ft ofhose.
'Ibis is not a safety-related area of the plant.

CHAPIER 4 - HOSE OUILEI'S CHAPTER 4 - HOSE OUTLETS

41 Location ofHose 41 Location ofHose

412

413

Hose outlets for Class I service should be
located in a stairway enclosure, and for
Class II service in the corridor or space
adjacent to the stairway enclosure and
connected through the wall to the
standpipe. For Class IIIservice, the
outlets for large hose should be located in
a stairway enclosure, and for smaH hose
located in the corridor or space adjacent
to the stairway enclosure.

Valves ofapproved indicating type shall
be provided at the main riser for
controlling branch lines to hose outlets so
that in the event that the branch is broken
during the fire, the fire department may
shut offthis branch, conserving the water
for their use.

412

413

Hose stations are installed for Class HI
service. Building standpipes were
originally provided with large hose
outlets located in the stairways.. Fire
tactics have changed to prefer smaller
hose lines for plant fire suppression
activities. Smaller hose lines are
currently provided.

Valves are not provided at the branch
lines to hose outlets at the main risers.
The standpipe system is welded to
increase its reliability under normal and
fire conditions.

Hose Valves Hose Valves

Where the static pressure at any standpipe
outlet exceeds 100 lb/in., an approved
device shall be installed at the outlet to
reduce the pmssure with required flow at
the outlet to 100 lb/in.

At certain hose stations, the static
pressure at the hose outlet could exceed
100 psi. Hose stations are provided for
use only by the plant fire brigade. The
fire brigade is handswn trained and
drilled on the use ofhigh pressure hose
lines. Pressure reducing valves are not
required.
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TABLEF.2-1

CODE DEVIATIONS (Continued)

CODE SECTION POSITION

NFPA 15-1973

CHAPIER 2 - SYSTEM COMPONENTS

2030 Spray Nozzles

CHAUCER 2 - SYSTEM COMPONENTS

2030 Spray Nozzles

2031 Care shall be taken in the application of
nozzle types. Distance of "throw" or
location ofnozzle from surface shall be
limited by the nozzle's discharge
characteristics (see 4070).

2031 Nozzles were selected based on
protection requirements. Strainers are
not provided for all small orifice nozzle
systems.

Care shall also be taken in the selection of
nozzles to obtain waterways which are not
easily obstructed by debris, sediment,
sand, etc., in the water. Requirements
for strainers and their placement are
described in 2110 and 4110.

2040 Piping

2042 Galvanized pipe shall be used except that;
where corrosion of galvanized pipe may
be caused by corrosive atmospheres or the
water, or by additives to the water, other
suitable coatings shall be provided.

2040 Piping

2042 Exterior surface ofpiping is galvanized.

2050 Fittings 2050 Fittings

2052 Rubber gasketed fittings subject to direct
fire exposure are generally not suitable.
Where necessary for piping flexibility,or
for locations subject to earthquake,
explosion, or similar hazards, such
installations are acceptable. In such
cases, special hanging or bracing may be
necessary o

2052 Rubber gaskets are used for flange
connections at preaction system valves in
the area protected by the preaction
system. The remainder of the piping
joints are threaded connections. Pipe
supports for these preaction systems are
designed and installed to Seismic
Category I requirements.
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TABLEF.2-1

CODE DEVIATIONS (Continued)

CODE SECTION POSITION

4020 Design Guides

CHAPTER 4 - SYSTEM DESIGN AND
INSTALLATION

CHAI"IER4 - SYSTEM DESIGN AND
INSTALLATION

4020 Design Guides

4021 Water spray systems shall conform to the
applicable requirements of the following
Standards of the National Fire Protection
Association, except where otherwise
specified herein:

Installation of Sprinkler Systems
(NFPA No 13 - 1973)
Installation of Standpipe and Hose
Systems (NFPA 14 - 1973)
Wetting Agents (NFPA 18 - 1973)
Installation of Centrifugal Fire Pump
(NFPA 20 - 1972)
Water Tanks for Private Fire
Protection (NFPA 22 - 1971)
Outside Protection (NFPA 24 - 1973)
Supervision ofValves
(NFPA 26 - 1958)
National Electric Code
(NFPA 70 - 1971)
Central Station Protective Signaling
Systems (NFPA 71 - 1972)
Local Protective Signaling Systems
(NFPA 72A - 1972)
AuxiliaryProtective Signaling
Systems (NFPA 72B - 1972)
Remote Station Protective Signaling
Systems (NFPA 72C - 1972)
Proprietary Protective Signaling
Systems (NFPA 72D - 1973)
Protection from Exposure Fires
(NFPA 80A - 1970)
Indoor General Storage
(NFPA 231C - 1972)
Rack Storage ofMaterials
(NFPA 231C - 1973)

Note: Components of the electrical
portions of these protective systems,
where installed in locations subject to
hazardous vapors or dusts, shall be of
types approved for use therein.

4021 The design of the systems has been
reviewed by the authority having
jurisdiction and approved for insurance
purposes. WNP-2 is not committed to
meet all of the specified NFPA codes.

F.2-25



WNP-2 FSAR Amendment 53
November 1998

TABLEF.2-1

CODE DEVIATIONS (Continued)

CODE SECTION

4030 Density and Application

POSITION

4030 Density and Application

4032 (b) Nozzles shall be installed to impinge
on the areas of the source of the
fire, and where spills may travel or
accumulate. The water application
rate on the provable surface of the
spill shall be at the rate ofnot less
than 0.50 gpm/ft .

4032 (b) A water spray density of
0.30 gpm/ft is provided in areas of
potential spill in the diesel generator
rooms. The diesel fuel piping and
storage tanks are welded, Seismic
Categoiy I systems; thus a line break
and resulting fuel spill are unlikely.
The day tanks are in separate rooms
which have an average density of
approximately 0.90 gpm/ft .

4052 Area Drainage 4052 Area Drainage

(a) Adequate provisions shall be made
to promptly and effectively dispose
ofall liquids from the fire area
during operation ofall systems in
the fire area. Such provisions shall
be adequate for:

(1) Water discharged from fixed
fire protection systems at
maximum fiow

(2) Water likely to be discharged
by hose streams

(3) Surface water

(4) Cooling water normally
discharged to the system

4100 Hangers

4101 System piping shall be adequately
supported. Allsupports in the fixe area
should be protected by the system. In
any area where possibility ofexplosion
may be recognized, special care shall be
taken to support the piping from portions
of the structure least liable to disruption.

4063 Drain Valves. Readily accessible drains
shall be provided for low points in
underground and aboveground piping.

(a) The RRC ASD transformer sumps
are not sized to contain the total
contents of 10 minutes ofdeluge
actuation, manual hose stream, and
the contents of the transformer oil.
The ASD transformers are not
safety related. Fire-rated barriers
separate the two transformers, the
transformers from the ASD
building, and the transformers from
the turbine building. The grade
slopes away from the transformers
to a yard french drain.

4063 Drains an: provided; however, not all
drains are readily accessible.

4100 Hangers

4101 Not all supports are protected by the
spray patterns. Failure ofunprotected
supports is unlikely as the systems are
supported to Seismic Category IM
requirements.

'I
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I
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TABLEF.2-1

CODE DEVIATIONS (Continued)

CODE SECTION POSITION

4110 Strainers 4110 Strainers

4111 Main pipeline cleaners shall be provided
for all systems using nozzles with
waterways less than 3/8 in. and for any
system where the water is likely to
contain obstructive material.

4111 The manually actuated deluge systems
which protect the SGTs and control room
HVACcharcoal filterunits have nozzles
less than 3/8 in. but are not provided
with strainers. 'Ihese interior systems
are periodically tested with air to verify
the nozzles are not obstructed.

CHAFIER 8 - AUTOMATICDETECTION
EQUIPMENT

8050 RESPONSE TME

CHAPI'ER 8 - AUTOMATICHRE DEIZCTORS

8050 RESPONSE TIME

8051 The heat detection system shall be
designed to cause actuation of the special
system water control valve within 20 sec
u'nder expected fire conditions. Under
test conditions when exposed to a
standard heart source, the system shall
operate within 40 sec. These are to be
considered as maximum response times
subject to the considerations described in
8011 and 8031.

8051 Response time ofdetectors is not checked
by plant procedures. Detectors are
checked for operation only. The heat
detection system does not have any
artificial delays that would prevent the
immediate activation of the system.
Later editions of this code have removed
the time limitand replaced it with this
intent only.
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TABLEF,2-1

CODE DEVIATIONS (Continued)

CODE SECTION POSITION

NFPA 20-1974

CHAFI'ER 2 - GENERAL CHAPTER 2 - GENERAL

2-8 Equipment Protection 2-8 Equipment Protection

2-8.6 Floors shall be pitched for adequate
draining of escaping water or fuel away
from critical equipment such as the pump,
driver, controller, fuel tank, etc.

2-8.6 The equipment is installed on concrete
pedestals.

2-9 Discharge Pipe and Fittings 2.9 Discharge Pipe and Fittings

2-9.7 Protection ofPiping Against Damage Due 2-9.7
to Movement

Protection ofPiping Against Damage
Due to Movement

2-9.7.1 A clearance ofnot less than 1 in.
(25.4 mm) shall be provided around pipes
which pass through walls or floors.

2-9.7.1 Not all penetrations are provided with a
1-in. annular clearance. Fire pump
discharge piping is designed to Seismic
Category IIrequirements.

CHAFFER 8 - DIESEL ENGINE DRIVE

8-2.6 Storage Battery

CHAFIER 8 - DIESEL ENGINE DRIVE

8-2.6 Storage Battery

8-2.6.5 Battery Location. Storage batteries shall
be substantially supported, secured
against displacement, and located where
they willnot be subject to excessive
temperature, vibration, mechanical
injury, or flooding with water. They
shall be readily accessible for servicing.

8-2.6.5 Battery ication. Batteries are located
where they are not subject to excessive
temperatures, vibration, mechanical
injury, or flooding. Batteries are
substantially supported, but are not
secured against displacement.

CHAPIER 9 - ENGINE DRIVE CONIROLLERS CHAPIER 9 - ENGINE DRIVE CONTROLLERS

9-1.3 Construction 9-1.3 Construction

9-1.3.4 Locked Cabinet. Allswitches required to
keep the controller in the "automatic"
position shall be within locked cabinets
having break glass panels.

9-1.3.4 Locked Cabinet. Pump controller
cabinets are not locked. Controllers are
supervised; "non-auto" alarms are
monitored in the main control room.
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TABLEF.2-1

CODE DEVIATIONS (Continued)

CODE SECTION POSITION

NFPA 24-1973

36 Identifying and Securing

CHAPIER 3 - VALVES CHAPTER 3 - VALVES

36 Identifying and Securing

3601 Allcontrol valves shall be plainly marked
indicating the section or portion
controlled. To ensure that valves are kept
open, it is essential to provide central
station proprietary valve supervisory
service and/or to secure the valves in the
open position using an acceptable type of
seal which must be destroyed before the
valve can be closed. Weekly recorded
inspections shall be made.

3601 Yard control valves are labeled in
accordance with the plant tagging
procedures. Valves are locked in
position and inspected quarterly.

CHAPTER 5 - HOSE HOUSES ANDEQUIPMENT CHAPTER 5 - HOSE HOUSES AND EQUIPMENT

52 Location 52 Location

5201 When hose houses are used, they should
be located over the hydrant and arranged
so that the hydrant willbe as close to the
front of the house as possible and still
allow sufficient room back of the doors
for the hose gates and the attached hose.

5201 Hose houses are installed adjacent to the
hydrant (as recommended by the 1977
edition of this code).

56 Equipment - General 56 Equipment - General

5601 Depending on local conditions and
subject to approval of the authority
having jurisdiction, each hose house
should be equipped with:

2 - Underwriters'lay pipes
1 - pair play pipe brackets
1 - fireaxe
1 - fire axe brackets
1 - crowbar
1 - extra hydrant wrench (in addition to

wrench on hydrant)
4 - coupling spanners
2 - hose and ladder straps
1 - Underwriter's play pipe holder
2 - 2.5-in. hose washers (spares)

5601 Hydrant hose houses are not equipped
with play pipes, axes, crowbars, and
hose and ladder straps.
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CODE DEVIATlONS (Continued)

CODE SECIION POSITION

58 Nozzles

5801 Nozzles shall be approved type.

58

5801

Nozzles

Nozzles are FM approved.

Note: Standard play pipes are smooth
tapering tubes 30 in. long wound and
painted, with 1-1/8 in. smooth bore
nozzle. For use ofother types of
approved nozzles consult the authority
having jurisdiction.

Smooth bore 1-1/8 in. nozzles are
considered to be a safety hazard aad are
no longer used.

59 Domestic Service Use Prohibited 59 Domestic Service Use Prohibited

5901 The use ofhydrants and hose for purposes
other than fire or fire drills shall be
prohibited.

5901 The use ofhydrants for nonfire-related
activities is controlled by plant
procedures under controlled conditions
only.

CHAPTER 8 - UNDERGROUND PIPE AND
FCITINGS

81 Selection ofPipe

CHAPTER 8 - UNDERGROUND PIPE AND
HTIINGS

81 Selection of Pipe

8101 Piping shall be approved asbestos cement,
cast iron, ductile iron, reinforced
concrete, steel, or other approved pipe.
Steel pipe shall have minimum thickness
of0.250 in., and be coated and lined.
See paragraph 8301 for required coatiag
aad lining.

8101 WNP-2 has ductile iron, cast iron, and
steel pipe installed ia the fire protection
underground loop. The ductile and cast
iron piping is cement lined per
ANSI A21.4. The steel pipe installed in
the fire protection uaderground loop
system is not cement lined. Later
editions of this code required only that
steel pipe be coated (not lined).

83 Coating and Lining 83 Coating and Lining

8301 Where coating or lining or both are
required for pipe or fitting, the coating or
lining or both shall be approved.

Coating and Lining Standards. 'IIie
followingapply to the application of
coating and linings:

8301 The exterior ofunderground fire
protection piping is coated with
bitumastic enamel and coal tar. See
paragraph 8101 above for discussion of
interior coating.
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CODE DEVIATlONS (Continued)

CODE SECTION POSITION

- American Standard for Cement Mortar
Lining for Cast-Iron Pipe and Fittings
for Water, ANSI A21.4-1974, AWWA
C104-71.

- AWWAStandard for Coal-Tar Enamel.
Protective Coatings for Steel Water
Pip, AWWAC20346.

- AWWAStandard for Cement-Mortar
Protective Lining and Coating for Steel
Water Pipe, AWWAC205-71.

- AWWAStandard for Cement-Mortar
Lining of Water Pipe Lines in Place,
Sizes 16 in. and Over, AWWA
C602%7.

91 Depth of Cover

CHAPTER 9 - RULES FOR LAYINGPIPE CHAPIZR 9 - RULES FOR LAYINGPIPE

91 Depth of Cover

9101 'Ihe depth of cover over water pipes
should be determined by the maximum
depth of frost penetration in the locality
where the pipe is laid, and in those
locations where frost is not a factor, the
depth of cover shall be not less than 2.5 ft
to prevent mechanical injury. Pipe under
driveways shan be buried a minimum of
3 ft and under railroad tracks a minimum
4 ft. Recommended depth of cover above
the top ofunderground yard mains is
indicated in Figure 91.

9101 Certain piping in the warehouse area does
not have the required depth of cover.
However, it was verified that the depth
ofbury is adequate for this locality
(Reference F.7.3.w).

Protection Against Damage 93 Protection Against Damage

9301 Pipe should not be run under buildings or
under heavy piles or iron, coal, etc.
Where piping necessarily passes under a
building, the foundation walls shall be
arched over the pipe. (See paragraph
3502.)

9301 The routing ofa fire main under the
diesel generator building was approved
by the NRC in Reference F.7.4.k.

[Paragraph 3502 ... It is also
recommended that valves be installed to
shut offsections ofpipe under buildings.]
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9302 Where riser is close to building
foundations, underground fittings of
proper design and type shall be used to
avoid pipe joints being located in or
under the foundations.

9302 See paragraph 9301 above.

9303 Special care is necessary in running pipes
under railroad tracks, under roads
carrying heavy trucking, under large piles
of iron, under building having heavy
machinery liable to fall and under
buildings containing hammers or other
machinery or having heavy trucking
which willsubject the buried piping to
shock or vibration. Where subject to
such breakage, pipes should be run in a
covered pipe trench or otherwise be
properly guarded.

9303 See paragraph 9301 above.

96 Anchoring Fire Mains 96 Anchoring Fire Mains

9605 Thrust blocks are satisfactory where soil
is suitable. Table 9605 gives bearing
areas against undisturbed vertical well of
a trench in soil equivalent to sand and
gravel cemented with clay. For other
soils, the values in the table should be
multiplied by an appropriate factor.

9605 Thrust blocks were not installed against
undisturbed soil. Design drawings
specified a minimum area requirement in
square feet of thrust block to be in
contact with the trench wall.
Compression of soil behind the thrust
blocks was used to obtain a high density
equivalent to undisturbed soil.

TABLE9605
AREA OF BEARING FACE OF
CONCRIsTS THRUST BLOCKS

Tees, Plugs,
1/4 bend 1/8 bend Caps, H drants

ft ft ft

4
6
8
10
12
14
16

2
5
8
13

18

25
32

2
3
5
7
10
14
18

2
4
6
9
13

18

23
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NFPA 30-1973

2343 Flammable or combustible liquid storage
tanks located inside ofbuildings shall be
provided with an automatic-closing heat
actuated valve.

2343 Diesel generator and HPCS day tanks are
not equipped with an automaticwlosing
heat actuated shutoff valve. 'Ihe day
tank rooms are equipped with preaction
sprinkler systems and are 3-hr rated.
Piping from day tanks to diesels are
routed primarily in floor trenches and
have substantial construction
(Reference F.7.6.h).

F.2-33



%NP-2 FSAR Amendment 53
November 1998

TABLEF.2-1

CODE DEVIATIONS (Continued)

CODE SECTION POSI1TON

NFPA 72D-1975

CHAPIER 1 - GENERAL

ARTICLE 120 - SYSTEM FACILITIES

1210 System Operation

CHAPTER 1 - GENERAL

ARTICLE 120 - SYSTEM FACILITIES

1210 System Operation

1211 'Ihe proprietary system shall be arranged
to receive and record all signals received
at its central supervising station and to
transmit to the fire department, or other
location acceptable to the authority having
jurisdiction, indication of the building or
group ofbuildings from which an alarm
has been received. The transmitting
means shall be reliable and use supervised
circuits. Where permissible and deemed

necessary, the means shall consist of a

direct supervised circuit to the fire
department or a municipal fire, alarm box,
either ordinaiy or auxiliary type, within
50 ft of the central supervising station,

1211 The system receives but does not
automatically record all signals at the
fire control panel in the main control
room. The circuits are supervised. Fire
alarms are manually logged. Logs are
retained as plant records. A manual
push button on the fire control panel is
used to transmit a radio fire alarm for
outside fire department assistance.

1212 Recording devices shall be designed and
arranged to automatically provide a

permanent record of the incoming signal
and date and time of receipt.

1212 See paragraph 1211 above.

ARTICLE210 - WIRING ARTICLE210 - WIRING

2110 The installation of wiring and equipment
shall be in accordance with Article 760,
Fire Protective Signaling Systems of the
National Electrical Code, NFPA
No. 70 - 1975.

2110 Article 760 of the 1978 edition of the
National Electric Code was used for the
installation ofwiring and equipment for
the protective signaling system.

ARTICLE220 - POWER SUPPLY SOURCES

2224 A separate power supply, independent of
the main power supply, shall be provided
for the operation of trouble signals. The
secondary power supply may be used for
this purpose.

2224

ARTICLE220 - POWER SUPPLY SOURCES

The plant fire alarm panels do not
annunciate loss of ac power. Loss of ac
power to the fire alarm equipment is
annunciated on other panels located in
the main control room.
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2230 Power Supply for Remotely Located
Control Equipment

2230 Power Supply for Remotely Located
Control Equipment

2231 Additional power supplies when provided
for control units, transmitters, or other
equipment, essential to system operation,
located remote from the central
supervising station, shall comprise a
primaiy (main), secondaiy (standby), and
a trouble power supply which shall meet
the same requirements as for the central
supervising station power supplies. See

Paragraphs 2220 through 2224.

2231 Each local fire control panel is provided
with a single power supply.

2240 Light and Power Services 2240 Light and Power Services

2243 An overcurrent protective device of
suitable current-carrying capacity and
capable of interrupting the maximum
shortwircuit current to which it may be
subjected shall be provided in each
ungrounded conductor. The overcurzent
protective device shall be enclosed in a
locked or sealed cabinet located
immediately adjacent to the point of
connection to the light and power
conductors.

2243 Cabinets are not locked or sealed but are
located in access controlled areas.

CHAPTER 3 - TYPES OF SIGNALINGSERVICES CHAPIER 3 - TYPES OF SIGNALINGSERVICES

ARTICLE340 - SPRINKLER SYSTEM
WATERFLOWALARMAND SUPERVISORY
SIGNALSERVICE

ARTICLE340 - SPRINKLER SYSTEM
WATERFLOWALAIMAND SUPERVISORY
SIGNALSERVICE

3444 'ater storage containers shall be
supervised to obtain two separate and
distinctive signals, one indicating that the
required water level has been lowered or
increased and the other indicating
restoration to the normal level.

3444 Fire water is supplied from the
circulating water basin or the 400,000 gal
bladder tank. The levels are checked
manually by equipment operators once
per shiA.

a. A pressure tank supervisory
attachment shall indicate both high
and low level conditions. A signal
shall be obtained when the water
level is lowered or raised 3 in. from
the required level.
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b. A supervisoty attachment for other
than pressure tanks shall indicate a

low level condition. A signal shall
be obtained when the water level is
lowered 12 in. from the required
level.

3445 Water storage containers shall be
supervised to obtain two separate and
distinctive signals, one indicating that the
temperature of the water has been lowered
to 40'F, and the other indicating
restoration to proper temperature.

3445 Fire water is supplied from the
circulating water basin or the 400,000 gal
bladder tank. The water temperature is
not supervised or alarmed. The
circulating water system is continuously
recirculated. The bladder tank is
provided with a manually initiated
recirculation pump to prevent freezing.

ARTICLE350 - AUTOMATICSMOKE ALARM
SERVICE

3540 Circuit Arrangement 3540 Circuit Arrangement

ARTICLE350 - AUTOMATICSMOKE ALAIM
SERVICE

3541 A smoke detecting combination of a
Class A Proprietly System shall be
capable ofoperating for a smoke alarm
signal during a single break or a single
ground fault condition of the circuit
wiring conductors (a) between the central
supervising station and the smoke alarm
signal transmitter and (b) between the
smoke alarm signal transmitter and the
smoke detector control unit, except as

indicated in Paragraph 3542.

3541 Class A wiring is used only on detection
wiring activating suppression systems in
safety-related areas. Allother circuits
are Class B wiring including connections
from local suppression panels to the fire
control panel in the main control room.
The Class A wiring, where provided,
meets the requirements of this code
section.

3542 'Ihe requirement ofParagraph 3541 does
not apply to the circuits between the
smoke alarm signa1 transmitter and the
smoke detector control unit ifboth of
these units are located in a common
enclosure, or in adjacent enclosures not
more than 3 ft apart and having the
circuits between the enclosures run in
conduit.

3542 Class Awiring is used only on detection
wiring activating suppression systems in
safety-related areas. Allother circuits
are Class B wiring including connections
from local suppression panels to the fire
control panel in the main control room.
The Class A wiring, where provided,
meets the requirements of this code
section.
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NFPA 72E-1974

CHAFjfER 4 - SMOKE DETECTORS

Spacing

4-4.5 High Ceilings

CHAPTER 4 - SMOKE DETECTORS

44 Spacing

44.5 High Ceilings

4-4.5.2 For proper protection for buildings with
high ceilings, detectors shall be installed

alternately at two levels; one half at
ceiling level, and the other held at least
3 ftbelow the ceiling. (See
Figure A<.5.4 ofAppendix.)

4-4.5.2 Smoke detectors are not instaHed at
alternating levels on the ceilings.
Intermediate level detectors are installed
in the cable chase (radwaste control
building).

4C.6 Beam Construction. Beams 8 in. or less
in depth can be considered equivalent to a
smooth ceiling in view of the "spillover"
effect of smoke. In beam construction
over 8 in. in depth, movement ofheated
air and smoke may be slowed by the
pocket or bay formed by the beams. In
this case, spacing shall be reduced. Ifthe
beams exceed 18 in. in depth and are
more than 8 ft on centers, each bay shall
be treated as a separate area requiring at
least one detector.

Beam Construction. The location and
spacing of smoke detectors in the vicinity
ofbeams and similar projections were
evaluated by field inspection and data
from fire detector response from
Reference F.7.2.u. These evaluations
indicate that the smoke detector locations
near the beam construction willnot
impede proper detector function.
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1-5 Classifications and Types ofDoors 1-5 Classification and Types ofDoors

1-5.1.1 Only labeled doors shall be used. 1-5.1.1 WNP-2 has various specialty doors in
fiire barriers which are not labeled for
fire. These doors are required to meet
other design considerations associated
with a nuclear facility. Specialty doors
include watertight, airtight, radiation
shielding, low- and high-range blast and
bullet resistance. These nonlabeled door
types have been previously approved by
the NRC (Reference F.7.4.c).

2-1 Swinging Doors with Builders Hardware 2-1 Swinging Doors with Builders Hardware

2-1.5.1 Only labeled steel door frames shall be
used.

+he requirements to be a labeled door
implies that there are no untested frame
modifications, such as frame holes, which
void the label.)

2-1.5.1 Only labeled hollow metal steel door
frames are used; however, where
nonfactory frame holes are present, grout
may be installed inside the frame at the
area of the frame defect. Grouted frames
do not void the frame laboratory label.

2-1.5.4 The clearance between the door and the
frame and between meeting edges of
doors swinging in pairs shaH not exceed
1/8 in. The clearance between the bottom
of the door and the floor surface shall not
exceed 0.75 in. regardless of the
existence of a raised sill or threshold.

2-1.5.4 The clearance between the door and
frame and between double doors may
exceed NFPA 80 dimensions by
0.0125 in. Door bottom clearance can
exceed NFPA 80 dimensions by 0.25 in.
Industry fire testing has shown that
similar construction fire doors meet a
3-hr fire rating with the above
clearances. See Reference F.7.5.r.

2-1.7.4.5 A closing device shall be installed on
every fire door except elevator and
power-operated dumbwaiter doors.

2-1.7.4.5 Various specialty fire doors are not
equipped with automatic closing devices.
The presence and design of specialty
doors has been previously approved by
the NRC and ANI. See above. Note:
the complete list ofNFPA 80-1974
deviations for specialty doors in fire
barriers is not further listed here.
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2-9 Access Doors 2-9 Access Doors

2-9.2.2 When installed in a vertical surface,
access doors shall be self-closing. This
shall be accomplished by use of a closer
or by top hinging to provide gravity
closing.

2-9.2.2 Fire doors R413 and R610 are elevated
equipment access doors that are only used
for large equipment removal and are
normally locked. Thus, periodic
verification of self-closing is not
performed.

General Care and Maintenance 4-1 General Care and Maintenance

4-1-3 Doors, shutters, and windows shall be
operable at all times. They shall be kept
closed and latched or arranged for
automatic closing.

4-1.3 Fire doors D104, D105, and D107 may
not always self-close due to differential
pressure. 'Ihese doors are equipped with
strobe lights and are monitored by
security.
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F.3 COMPLIANCEWITHFIRE PROTECTI N REGULATORYDOCUMENTS

Branch Technical Position (BTP) APCSB 9.5-1, Appendix A, Guidelines for Fire Protection
for Nuclear Power Plants Docketed Prior to July 1, 1976, provides guidance on the preferred
alternatives for fire protection design for nuclear power plants for which applications for
construction permits were docketed prior to July 1, 1976.

Table F.3-1 provides a comparison of the WNP-2 fire protection program to BTP
APCSB 9.5-1 Appendix A. The comparison describes how the WNP-2 fire protection
program implements the BTP recommendations.

Although WNP-2 is not an "Appendix R" plant, Appendix R commitments were part of the
original basis for safe plant operation and are therefore part of the WNP-2 license basis,
Appendix R Sections III.G/L,III.J, and III.Oare NRC requirements and any deviations
require licensing action. The responses to the other Appendix R sections are commitments that
can be revised under license condition 2.c(14) without prior NRC approval. The comparison
of the WNP-2 fire protection program to the fullcontent of Appendix R is included in
Table F.3-2.
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BTP 9.5-1 APPENDIX A WNP-2 FIRE PROTECTION PROGRAM

A. OVEIUKLREQUIREMENTS FOR
NUCLEARPLANTFIRE PROTECTION
PROGRAM

A. OVERALLREQUIREMENTS FOR
NUCLEARPLANTHRE PROTECHON
PROGRAM

A.1 Personnel A.1 Personnel

Responsibility for the overall fire protection program
should be assigned to a designated person in the
upper level ofmanagement. This person should
retain ultimate responsibility even though formulation
and assurance ofprogram implementation is
delegated. Such delegation of authority should be to
staff personnel prepared by training and experience in
fire protection and nuclear plant safety to provide a
balanced approach in directing the fire protection
programs for nuclear power plants. The qualification
requirements for the fire protection engineer or
consultant who willassist in the design and selection
of equipment, inspect and test the completed physical
aspects of the system, develop the fire protection
program, and assist in the fire-fighting training for
the operating plant should be stated. Subsequently,
the FSAR should discuss the training and the
updating provisions such as fire drills provided for
maintaining the competence of the station
fire-fighting and operating crew, including personnel
responsible for maintaining and inspecting the fire
protection equipment.

The fire protection staff should be responsible for

a. coordination ofbuilding layout and systems
design with fire area requirements, including
consideration ofpotential hazards associated
with postulated design basis fires.

'Ihe Vice President, Nuclear Operations, is the
management official responsible for the fire
protection program and systems.

'Ihe Plant General Manager has the responsibility for
the adequacy of implementation and effectiveness of
the fire protection program at the facility.

The Plant Fire Marshal serves as the principal point
of contact for the plant fire protection program. The
position responsibilities include ensuring that the fire
protection administrative controls for fire protection
system/component testing, maintenance, and remedial
actions are adequately implemented, monitoring plant
activities and plant condition for fire prevention and
combustible controls, and ensuring the plant fire
brigade is adequately trained, staffed, and equipped.

The Supply System staff includes an engineer meeting
the qualifications listed in Section 13.1.3.1.3. 'Ihe
qualified Fire Protection Engineer is delegated the
responsibility for ensuring the technical adequacy of
elements of the fire protection program. This
responsibility is implemented through the review of
proposed fire protection program changes, design
changes, and procedure changes. The qualifiied fire
protection engineer is also responsible for the
assessment of the effectiveness of the fire protection
programs in support of the Plant General Manager.

b. design and maintenance of fire detection,
suppression, and extinguishing systems.

c. fire prevention activities.

d. training and manual fire-fighting activities of
plant personnel and the fire brigade.

Note: NFPA 6 - Recommendations for Organization
of Industrial Fire Loss Prevention, contains useful
guidance for organization and operation of the entire
fire loss prevention program.)
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A.2 ~Deai Basis

The overall fire protection program should be based
upon evaluation ofpotential fire hazards throughout
the plant and the effect ofpostulated design basis
fires related to maintaining ability to perform safety
shutdown functions and minimize radioactive releases
to the environment.

A.2 D~esi Basis

The overall fire protection program is based on
evaluation ofpotential fire hazards throughout the
plant relative to maintaining the ability to safely shut
down the plant and minimize the releases of
radioactivity to the environment. See Section F.4 for
the WNP-2 fire hazards analysis.

A.3 ~acku 2

Total reliance should not be placed on a single
automatic fire suppression system. Appropriate
backup fire suppression capability should be
pfovldede

A.3 Qa~cku

Automatic fire suppression systems have been
installed in areas where there are significant fire
hazards. Automatic suppression systems are backed
up by hose stations and portable fire extinguishers
distributed throughout the plant.

A.4 Sin le Failure Criterion A.4 Sin le Failure Criterion

A single failure in the fire suppression system shall
not impair both the primary and backup fire
suppression capability. For example, redundant fire
water pumps with independent power supplies and
controls should be provided. Postulated fires or fire
protection system failures need not be considered
concurrent with other plant accidents or the most
severe natural phenomena.

Malfunction ~nsennenees

Electric fire pump
motor failure

Second electric fire pump
on separate power supply

A combination of design features provides fire
protection in the event of fire protection system
component failures.

The effects of lightning strikes should be included in
the overall plant fire protection program.

Electric fire pumps
fail due to loss of
offsite power.

Two diesel fire pumps
available - one 2000 gpm
and one 2500 gpm

Water source low
water level
(no makeup)

Primary fire pumps are
supplied from the circ
water pump house, second
diesel fire pump is supplied
from separate water supply.

Yard pipe rupture Isolate portion ofmain
loop header using
sectionalizing valves.

System pipe rupture Isolate using system
isolation valve. Use
backup hose from
standpipe and/or hydrants.
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System alarm check
valve fails to open

Use manual fire fighting
equipment (hoses and
portable extinguishers)

Detection system wire
short

Trouble alarm m control

Loss of offsite power
to detection system

Detection system is
provided with backup
power hem an
umnterruptible power
supply.

Fire dampers Allfire dampers serving
rooms containing
safety-related equipment
are qualified to Seismic
Category I.

'Ihe plant is provided with redundant fire pumps
which supply water to the fire water supply loop from
two separate water supplies. (See paragraph E.2.c.).

'Ihe fixed water suppression system and the backup
fire hose station are connected to the same riser in the
following safety-related areas:

a Main control room emergency filterunits
(with standpipe crosswonnection),

b. Standby gas treatment filterunits, and

c. Reactor building sump vent filterunits

'Ihese combination systems are permitted under
NFPA 14-1974. A pipe rupture coincident with a fire
is not, however, considered credible as the pipe is a
passive component.

Lightning rods and steel towers are used to minimize
the potential for lightning~used fires. The reactor
building and stacks are equipped with a lightning
protection system. Air terminals are installed and
spaced along the roof in accordance with
NFPA 78-1975. 'Ihe vent stack lightning protection
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mast, the communications and fire protection masts,
and the air terminals are bonded to structural steel
and/or heavy copper conductors which connect
directly to the plant ground grid. The height of the
reactor building and its installed air terminals provide
zones ofprotection for the diesel generator building
and the safety-related portions of the radwaste/control
building. The metal wall panels of the turbine
building are grounded directly to the structural steel,
which in turn is bonded to the plant ground grid.

A.5 Fire Su ression S stems A.S Fire Su ression stems

Failure or inadvertent operation of the fire
suppression system should not incapacitate
safety-related systems or components. Fire
suppression systems that are pressurized during
normal plant operation should meet the guidelines
specified in APCSB Branch Technical Position 3-1,
"Protection Against Postulated Piping Failures in
Fluid Systems Outside Containment."

The safety-related areas which have fixed fire
suppression systems include the followiug:

The standby gas treatment (SGT) filterunits
in the reactor building are provided with
manually activated water spray that is
operated from the main control room.

'Ihe cable spreading room in the radwaste
control building has an automatic preaction
system.

The diesel generator building has an
automatic preaction system installed to
protect each diesel generator, day tank, and
oil transfer pump room.

d. The main control room emergency filterunits
in the radwaste control building have
manually actuated water spray systems within
the units.

e. 'Ihe radwaste control building cable chase
and portions of the diesel generator corridor
and the radwaste-reactor building corridor
have an automatic preaction system.

The control room power generation control
complex (PGCC) subfloor sections
longitudinal cable ducts have automatic
Halon 1301 systems.
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The control room office areas have automatic
sprinkler protection.

'Ihe deluge spray systems for the SGT filterunits and
the control room emergency filterunits are actuated

by remote manual action to prevent inadvertent
wetting. The redundant units are physically separated
and would remain operable.

A failure or inadvertent operation of a preaction
sprinkler system in the cable spreading room, cable
chase, or in the diesel generator building would not
incapacitate the safety-related systems as two actions
would be required for water to be released: the feed
mains and lines must be flooded and the sprinkler
heads must be fused.

Failure or inadvertent operation of the PGCC
Halon 1301 system does not incapacitate
safety-ielated systems.

Fire suppression systems that are pressurized during
normal plant operation meet the guidelines specified
in APCSB BTP 3-1. Potential flooding due to failure
of the fire protection system piping has been included
in plant flooding analyses.

A.6 Fuel Stora e Areas A.6 Fuel Stora e Areas

The fire protection program (plans, personnel, and
equipment) for buildings storing new reactor fuel and
for adjacent fire zones which could affect the fuel
storage zone should be fullyoperational before fuel
is received on the site.

The fire protection program for all fuel storage areas
was fullyoperational when fuel was received at the
site.

Schedule for implementation ofmodifications, if
any, willbe established on a case-by~ basis.

A.7 ~Fuel Loadin

The fire protection program for an entire reactor unit
should be fullyoperational prior to initial fuel
loading in that reactor unit.

A.7 ~Fuel loadin

The fire protection programs for the entire power unit
were fullyoperational prior to initial fuel loading.

Schedule for implementation of modifications, if
any, willbe established on a case-by-case basis.
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*. IL'.8 Multi le-Reactor Sites

On multiple-reactor sites where there are operating
reactors and construction of remaining units is being
completed, the fire protection program should
provide continuing evaluation and include additional
fire barriers, fire protection capability, and
administrative controls necessary to protect the
operating units from construction fire hazard. The
superintendent of the operating plant should have the
lead responsibility for site fire protection.

WNP-2 is not a multiple-reactor site.

A.9 Simultaneous Fires A.9 Simultaneous Fires

Simultaneous fires in more than one reactor need not
be postulated, where separation requirements are
met. A fire involving more than one reactor unit
need not be postulated except for facilities shared
between units.

WNP-2 is not a multiple reactor site.

B. ADMINISTRATIVEPROCEDURES,
CONTROLS, ANDHRE BRIGADE

B.1 Administrative procedures consistent with
the need for maintaining the performance of
the fire protection system and personnel in
nuclear power plants should be provided.

Guidance is contained in the followingpublications:

NFPA 4 - Organization for Fire Services

NFPA 4A - Organization for Fire Department

NFPA 6 - Industrial Fire Loss Prevention

NFPA 7 - Management ofFire Emergencies

B. ADMINISTRATIVEPROCEDURES,
CONTROLS, ANDHRE BRIGADE

B.1 Administrative procedures for maintaining
performance of fire protection systems and
personnel are provided.

The listed NFPA codes have been
superseded. The current equivalent NFPA

'odesmay be used as guidance.

NFPA 8 - Management Responsibility for
Effects ofFire on Operations

NFPA27 - Private Fire Brigades

B.2 EH'ective administrative measures should be
implemented to prohibit bulk storage of
combustible materials inside or adjacent to
safety-related buildings or systems during

B.2 Administrative procedures for housekeeping
and fire protection control the introduction of
combustible materials into the plant.
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operation or maintenance periods.
Regulatory Guide 1.39, "Housekeeping
Requiremeats for Water-Cooled Nuclear
Power Plants," provides guidance of
housekeeping, including the disposal of
combustible materials.

B.3 Normal and abnormal conditions or other
anticipated operations such as modifications
(e.g., breaking fire stops, impairment of fire
detection and suppression systems) and
refueling activities should be reviewed by
appropriate levels ofmanagement for
appropriate special actions and procedures
such as fire watches or temporary fire
barriers implemented to assure adequate fire
protection and reactor safety. In particular:

a. Work involving ignition sources such as

welding and flame cutting should be
done under closely controlled
conditions. Procedures governing such
work should be reviewed and approved
by persons trained and experienced in
fire protection. Persons performing and
directly assisting in such work should
be trained and equipped to prevent aad
combat fires. Ifthis is not possible, a
person qualified in fire protection
should directly monitor the work and
function as a fire watch.

b. Leak testing and similar procedures
such as air flow determinations should
use one of the commercially available
aerosol techniques. Open flames or
combustion generated smoke should not
be permitted.

c. Use ofcombustible material, e.g.,
HEPA and charcoal filters, dry ion
exchange resins or other combustible
supplies, in safety-related areas should
be controlled. Use ofwood inside
buildings containing safety-related
systems or equipment should be .

permitted only when suitable

B.3 Normal aad abnormal conditions and other
anticipated operations aad refueling activities
are reviewed by management for appropriate
special actions. Primly implementing
procedures are listed in Section F.7.8. In
particular:

a. Work involving ignition sources is done
under controlled conditions and
procedures governing such work willbe
reviewed and approved by persons
trained and experienced in fire
protection. Persons performing and
assisting in such work are trained and
equipped to prevent and control fires.
Qualified personnel monitor the work
and act as fire watch.

b. Leak testing uses instrumentation or
soapy water. Smoke detector testiag
may use aerosol cans. Open flames or
combustion geaerated smoke are not
permitted.

c. Provisions have beea made for
controlling the use of combustible
materials in safety-related areas. Use of
wood in the permanent structure of
buildings containing safety-related
systems or equipment is not permitted
except when suitable noncombustible
substitutes are not available. Ifwood is
used only pressure impregnated fire
retardant or fire retardant coated wood
is permitted. The use ofminor amounts
of transient untreated wood is not
considered a significant hazard. For
more than minor amounts in
safety-related areas, additional
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noncombustible substitutes are not
available. Ifwood must be used, only
fire retardant treated wood (scaffolding,
lay down blocks) should be permitted.
Such materials should be allowed into
safety-related areas only when they are
to be used immediately. Their possible
and probable use should be considered
in the fire hazard analysis to determine
the adequacy of the installed fire
protection systems.

compensating measures are implemented
as necessaiy.

d. Equipment or supplies shipped in
untreated combustible packaging
containers may be unpacked in
safety-related areas ifrequired for
operating reasons. Allcombustible
packing materials are removed from the
area as soon as practicable after the
unpacking.

B.4 Nuclear powerplants are frequently located. B.4
in remote areas, at some distance from
public fire departments. Also, first response
fire departments are often volunteer. Public
fire department response should be
considered in the overall fire protection
program. However, the plant should be
designed to be self-sufficient with respect to
fire fighting activities and rely on the public
response only for supplemental or backup
capability.

The plant is designed to be self-sufficient
with respect to fire-fighting activities. The
plant fire brigade is trained in fire-fighting
procedures. Supplemental fire-fighting
capability is available from the local fire
department.

Interagency agreements delineate the
responsibilities and duties of the local fire
department during a coordinated response.

B.S 'Ihe need for good organization, training
and equipping of fire brigades at nuclear
power plant sites requires effective measures
be implemented to assure proper discharge
of these functions. The guidance in
Regulatory Guide 1.101, "Emergency
Planning ofNuclear Power Plants," should
be followed as applicable.

B.5 Current requirements are contained in the
WNP-2 Emergency Plan.

a. Successful fire-fighting requires testing
and maintenance of the fire protection
equipment, emergency lighting, and
communication, as well as practice as
brigades for the people who must utilize
the equipment. A test plan that lists the
individuals and their responsibilities in
connection with routine tests and
inspections of the fire detection and
protection systems should be developed.
'Ihe test plan should contain the types,
frequency and detailed procedures for
testing. Procedures should also contain
instructions on maintaining fire

Procedures have been prepared for the testing
and maintenance of the fire protection
equipment, emergency lighting, and
communication equipment. Procedures list
responsibilities in connection with routine
tests and inspections of the fire detection and
protection systems. Procedures for
compensatory measures are implemented
when fire systems are impaired.

The plant fire brigade composition is
described in Section 13.1.2.3.4. The fire
brigade training requirements are described
in Section 13.2.2.5.
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protection during those periods when
the fire protection system is impaired or
during periods ofplant maintenance,
e.g., fire watches or temporary hose
connections to water systems.

b. Basic training is a necessary element in
effective fire fighting operation. In
order for a fire brigade to operate
effectively, it must operate as a team.
Allmembers must know what their
individual duties are. 'Ihey must be
familiar with the layout of the plant and
equipment location and operation in
order to permit effective firefighting
operations during times when a
particular area is filledwith smoke or is
insufficiently lighted. 'Such training can
only be accomplished by conducting
drills several times a year (at least
quarterly) so that all members of the fire
brigade have had the opportunity to
train as a team, testing itself in the
major areas of the plant.

The drills should include the simulated
use of equipment in each area and
should be preplanned and postwritiqued
to establish the training objective of the
drills and determine how well these
objectives have been met. These drills
should periodically (at least annually)
include local fire department
participation where possible. Such
drills also permit supervising personnel
to evaluate the effectiveness of
communications within the fire brigade
and with the on-scene fire team leader,
the reactor operator in the control room,
and the offsite command post.

C. To have proper coverage during all
phases ofoperation, members of each
shift crew should be trained in fire
protection. Training of the plant fire
brigade should be coordinated with the
local fire department so that
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responsibilities and duties are delineated
in advance. This coordination should
be part of the training course and
implemented into the training of the
local fire department staff. Local fire
departments should be educated in the
operational precautions when fighting
fires on nuclear power plant sites.
Local fire departments should be made
aware of the need for radioactive
protection ofpersonnel and the special
hazards associated with a nuclear power
plant site.

d. NFPA 27, "Private Fire Brigade,"
should be followed in organization,
training, and fire drills. This standard
also is applicable for the inspection and
maintenance of fire fighting equipment.
Among the standards referenced in this
document, the following should be
utilized: NFPA 194, "Standard for
Screw Threads and Gaskets for Fire
Hose Couplings," NFPA 196,
"Standards for Fire Hose," NFPA 197,
"Training Standard on Initial Fire
Attacks," NFPA 601, "Recommended
Manual of Instructions and Duties for
the Plant Watchman on Guard." NFPA
booklets and pamphlets listed on
page 27-11 of Volume 8, 1971-72, are
also applicable for good training
references. In addition, courses in fire
prevention and fire suppression which
are recognized and/or sponsored by the
fire protection industry should be
utilized.

C. QUALlTYASSURANCE PROGRAM

C.1 Desi Control and Procurement Document
Control

C. QUALITYASSURANCE PROGRAM

C.l Desi Control and Procurement Document
Control

Measures should be established to assure that all
design-related guidelines of the Branch Technical
Position are included in design and procurement

At the time BTP APCSB 9.5-1 was issued, the basic
design ofall fire protection equipment and systems
had been completed. The established engineering
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documents and that deviations therefrom are
controlled.

procedures require the design and design changes to
be reviewed by cognizant personnel to ensure
material, parts, and equipment specified willmeet or
exceed the design criteria. Design and design changes
are incorporated into design and/or procurement
documents which contain requirements that deviations
be documented and controlled. Design and
procurement activities are audited and reviewed on a
scheduled and surveilled basis.

C.2 Instructions Procedures and Drawin s C.2 Instructions Procedures and Drawin s

Inspections, tests, administrative controls, fire drills,
and training that govern the fire protection program
should be prescribed by documented instructions,
procedures, or drawings and should be accomplished
in accordance with these documents.

Specifications are prepared, when required, to define
design requirements. Instructions, procedures, and
drawings additionally define and implement fire
protection requirements. Contractors/suppliers are
requested to provide instructions, procedures, or
drawings as stipulated by contract/procurement
documents. During plant operation, the fire
protection program and those portions of the fire
protection systems which are designated as essential
fire protection systems (see Appendix F.S) are subject
to the applicable portions of the WNP-2 Operational
Quality Assurance Program Description (OQAPD).

Ce3 Control ofPurchased Material ui ment C.3 Control ofPurchased Material ui ment
and Services and Services

Measures should be established to assure that
purchased material, equipment, and services conform
to the procurement documents.

Contractors/suppliers are required to provide
inspection and/or test documentation as stipulated by
contract/procurement documents.

Identification and traceability requirements are
included in procurement documents as required.
Source surveillance and/or receiving inspection will
depend on the degree ofdesign control applied.

C.4 I~nection C.4 t sSection

A program for independent inspection ofactivities
affecting fire protection should be established and
executed by, or for, the organization performing the
activity to verify conformance with documented
installation drawings and test procedures for
accomplishing the activities.

Purchase orders/contracts are reviewed to provide
applicable quality assurance requirements. Source
surveillance and/or receiving inspections are
performed depending on the degree of design control
applied. Plant quality control or cognizant field
engineering performs inspection/surveillance, as
required, to ensure compliance with fire protection
requirements.

F.3-13



WNP-2 FSAR Amendment 53
November 1998

TABLEF.3-1

COMPARISON WITHBTP 9.5-1 APPENDIX A (Continued)

BTP 9.5-1 APPENDIX A WNP-2 FIRE PROTECTION PROGRAM

C.S Test and Test Control C.S Test and Test Control

A test program should be established and
implemented to assure that testing is performed and
verified by inspection and audit to demonstrate
conformance with design and system readiness
requirements. The tests should be performed in
accordance with written test procedures; test results
should be properly evaluated and acted on.

During construction, contractors performing
installation and tests were required to perform
inspections which ensured system readiness were
performed in accordance with approved procedures.
AdditionaHy, these contractors were subject to
surveillance and/or audit for compliance to fire
protection requirements.

Modifications to installations are required to be tested
to ensure system readiness using approved
procedures.

C.6 Ins ection Test and eratin Status C.6 In tion Test and eratin Status

Measures should be established to provide for the
identification of items that have satisfactorily passed

required tests and inspections.

Allitems received are identified to ensure proper
traceability and status. This traceability is sufficiently
ensured during installation and test. A system of
tagging is used during operations to establish
operating status or to prevent inadvertent operation.

C.7 Non-Con formin Items C.7 Non-Conformin Items

Measures should be established to control items that
do not conform to specified requirements to prevent
inadvertent use or installation.

Inspection procedures require that items that do not
conform to specified requirements be tagged and
segregated to prevent inadvertent installation.

C.8 Corrective Aetio C.8 Corrective Action

Measures should be established to assure that
conditions adverse to fire protection, such as failures,
malfunctions, deficiencies, deviations, defective
components, uncontrolled combustible material and
non~onformances are promptly identified, reported,
and corrected.

'Ihose portions of the fire protection system which are
designated as essential fire protection systems (see
Section P.S) are subject to the applicable portions of
the WNP-2 OQAPD. Plant procedures require that
conditions adverse to fire protection, such as failures,
malfunctions, deficiencies, deviations, defective
components, uncontrolled combustible material, and
nonconformances are promptly identified, reported,
and corrected.

C.9 Records C.9 Records

Records should be prepared and maintained to
furnish evidence that the criteria enumerated above
are being met for activities affecting the fire
protection program.

During design and construction, the quality assurance
program required vendors and contractors to prepare
and maintain documents indicating compliance with
quality assurance requirements. During operations,
documents indicating compliance with quality
assurance requirements are prepared in accordance
with the applicable portions of the WNP-2 OQAPD.
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C.10 Audits C.10 Audits

Audits should be conducted and documented to
verify compliance with the fire protection program
including 'design and procurement documents;
instructions; procedures and drawings; aad
inspection and test activities.

During design and construction, a surveillance/audit
program was implemented to include design and
procurement documents, instructions, procedures, and
drawings; inspection, and test activities. Procurement
documents were reviewed for application of source
surveillaace requirements. Site coatractors were
subject to surveillance/audit to ensure compliance to
fire protection requirements.

Audits are performed in accordance with NRC
Generic Letter No. 82-21.

D. GENERAL GUIDELINES FOR PLANT
PROTECTION

D.l.a Plaat layouts should be arranged to:

a. Isolate safety-related systems from
uaaccep table fire hazards, and

b. Alternatives:

1. redundant safety-related systems
that are subject to damage from a
single fire hazard should be
protected by a combination of fire
retardant coatings and fire detection
and suppression systems, or

2. a separate system to perform the
safety function should be provided.

D. GENUG GUIDELINES FOR PLANT
PROTECTION

D.l.a Those portions of redundant systems which
are required for post-fire safe shutdown are
protected in accordance with 10 CFR 50
Appendix R, Section IH.G, as detailed in
Section F.4.

Safety-related equipment which is not
required for post-fire safe shutdown is
generally separated to minimize potential risk
from a single fire hazard. Cabling for the
safety-related equipment which is not
required for post-fire safe shutdown is routed
in accordance with divisional electrical
separation requirements (Section 8.3), not in
accordance with Appendix R requirements,
and could be subject to damage from a single
exposure fire. Fire area boundaries serve to
separate fire haz irds from safety-related
systems.

D.l.b In order to accomplish 1.(a) above,
safety-related systems and fire hazards
should be identified throughout the plant.
Therefore, a detailed fire hazard analysis
should be made. The fire hazards analysis
should be reviewed and updated as

necessary.

D.l.b In designing the plant, careful consideration
has been given to equipment location, fire
walls, barriers, material selection, and fire
protection system design. A fire hazards
analysis is included in Section F.4. Proposed
plant modifications are evaluated for impact
on the validity of the fire hazards analysis.
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Additional fire hazards analysis should be
done after any plant modification.

D.l.c For multiple reactor sites, cable spreading
rooms should not be shared between
reactors. Each cable spreading room should
be separated from other areas of the plant by
barriers (walls and floors) having a
minimum fire resistance of three hr.
Cabling for redundant safety divisions
should be separated by walls having three
hour fire barriers.

Revisions to the fire hazards analyses are
performed as required.

D.l.c WNP-2 is not a multiple reactor site. The
cable spreading room is separated from other
fire areas by 3-hr barriers.

D.l.d Interior wall and structural components,
thermal insulation materials and radiation
shielding materials and sound-proofing
should be non-combustible. Interior
finishes should be noncombustible or listed
by a nationally recognized testing
laboratory, such as Factoiy Mutual or
Underwriters'aboratory, Inc. for flame
spread, smoke and fuel contribution of25 of
less in its use configuration (ASTM E-84
Test, "Surface Burning Characteristics of
Building Materials" ).

Alternative guidance for constructed plants
is shown in Section E.3 "Cable Spreading
Room".

D.l.d Interior wall and structural components,
thermal insulation materials, and radiation
shielding materials are noncombustible.
Decontaminable coatings have flame spreads
less than 25. Paint on concrete or masomy
block is not considered a fire hazard.
Auxiliaryrooms within the main control
room and the north wall of the radwaste
control room have plastic laminate faced waU
panels. The plastic laminate faced wall
panels are UL listed for a flame spread of25
and a smoke developed rating of40. The
materials in these rooms are not, however,
considered to present a significant fire
hazard. The combustibility of
'Ihermo-Lag 330-1 has been considered in
the fire haz uds analysis.

The combustible containment barrier spacer
material is shielded from fire exposure by
ceramic fiber in the annular gap of
mechanical containment penetrations. See
Section F.2.2.5 for more details.

Shielding material installed within access
doors at certain penetrations in the primazy
containment sacrificial shield wall is under
the tzade name of "Permali." Flame spread
and smoke contribution are both under 25.

D.l.e Metal deck roof construction should be
noncombustible (see the building materials
directory of the Undezwritezs'aboratozy,
Inc.) or listed as Class Iby Factory Manual
System Approval Guide.

D.l.e Allmetal deck roof systems meet the
requirements ofFactory Mutual Class I
insulated steel roof decks.
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Where combustible material is used in metal
deck roofing design, acceptable alternatives
are (i) replace combustibles with
non-combustible materials, (ii)provide an
automatic sprinkler system, or (iii)provide
ability to cover roof exterior and interior
with adequate water volume and pressure.

D.l.f Suspended ceilings and their supports
non-combustible construction. Concealed
spaces should be devoid of combustibles.

Adequate fire detection and suppression
systems should be provided where full
implementation is not practicable.

D.l.f Suspended ceilings and their supports are of
noncombustible construction.

Within the control room, there are no
exposed combustibles in concealed spaces
above the suspended ceilings. Allelectrical
cable above the suspended ceiling is routed in
conduit.

Cable trays are routed above the suspended
ceilings of the 487-ft radwaste chemistry
laboratory.

D.l.g High voltage - high amperage transformers
installed inside buildings containing safety
related systems should be of the diy type or
insulated and cooled with non-combustible
liquid.

Safety related systems that are exposed to
flammable oil filled transformers should be
protected from the effects of a fire by:

D.l.g Allhigh voltage transformers installed inside
safety-related building areas are cooled with
high flash point insulating fluid. The indoor
river makeup transformers are enclosed in
3-hr barriers without automatic suppression.
Fire Areas RC-8 and RC-14, containing the
radwaste building 467-ft switchgear room
transformers, are enclosed in 3-hr barriers
without automatic suppression.

(i) replacing with diy transformers or
transformers that are insulated and
cooled with noncombustible liquid; or

(ii) enclosing the transformer with a
three-hour fire barrier and installing
automatic water spray protection.

D.l.h Buildings containing safety related systems,
having openings in exterior walls closer than
50 ft to flammable oil fiHed transformers
should be protected from the effects ofa fire
by:

D.l.h There are no oil-filledtransformers located
within 50 ftof the exterior waH of a
safety-related building.

The main step-up transformers, the normal
auxiliary transformers, the startup auxiliary
power transformers, and the backup auxiliaiy
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(i) closing of the opening to have fire
resistance equal to three hr

(ii) constructing a three-hour barrier
between the transformers and the wall
openings; or

(iii) closing the openings and providing the
capability to maintain a water curtain
in case of fire.

power transformers are oil filled aad located
within 50 ft north of the turbine geaerator
building. They are protected by deluge
sprinklers. 'IIie turbine generator building
wall is 2-hr rated reinforced concrete and
insulated metal panel with 1.5-hr fire-rated
doors. There are no barriers between
transformers.

Four additional oil-filledtransformers are
located in the cooling tower area.

The RRC pump ASD transformers are
protected by deluge systems. 'Ihe adjacent
RRC pump ASD building wall is 2-hr rated
aad turbine building wall is 3-hr rated. A
2-hr barrier separates the divisional
transformers.

D.l.i Floor drains, sized to remove expected fire
fighting water flow, should be provided in
those areas where fixed water fire
suppression systems are installed. Drains
should also be provided in other areas where
hand hose lines may be used ifsuch fixe
fighting water could cause unacceptable
damage to equipment in the area.
Equipment should be installed on pedestals,
or curbs should be provided as required to
contain water and direct it to floor drains.
(See NFPA 92M, "Waterproofing and
Draining ofFloors.") Drains in areas
containing combustible liquids should have
provisions for preventing the spread of the
fire throughout the drain system. Water
drainage from areas which may contain
radioactivity should be sampled and
analyzed before discharge to the
environment.

In operating plants or plants uader
constxuction, ifaccumulation ofwater from
the operation ofnew fire suppression
systems does not create unacceptable
consequences, drains need not be installed.

D.l.i Floor drains for the turbine oil xesexvoir,
turbine lube oil storage, aad hydrogen seal
oil rooms discharge into sumps.

There are no floor drains in the diesel
genexator day tank rooms.

The floor drain systems ia areas where fixed
fire protection systems are located are not
sized adequately to accept the large quantity
ofwater which could be discharged over a
long period of time. Flooding may be
relieved through open doorways.

Potential actuation of fire protection systems
has been evaluated to ensure that itwould not
adversely affect any safety-related equipment
by flooding. Most equipmeat has been
installed on raised concrete pads or pedestal s.

Water flowing down stairwells or into
elevator shafls willnot degrade safety-related
equipment.

Alldrains empty into sumps which are
divided into radioactive and nonradioactive
sumps according to the areas served.
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a. Turbine generator building
nonradioactive sumps discharge into the
roof drain system which empties into
the yard.

b. Radioactive sumps in all buildings
discharge into the floor drain collection
tank and waste collection tank in the
radwaste building to be processed prior
to being discharged.

In all buildings where fixed fire suppression
systems or hand hose stations are actuated
and flooding does occur, water could
ultimately flow into the basement area and
cover the sumps and floor.

a. Areas where no or little radiation is
present, the excessive quantity ofwater
willdilute any possible contamination.
This water could be pumped into the
yard by portable equipment after the
fire is suppressed.

b. Areas where contaminated particles are
prevalent, which have had flooding,
must have the floor area monitored.

1. Non~ntaminated water could be
pumped into the yard.

2. Contaminated water would be left
in the basement until the sump can
be reactivated to discharge the
water to the radwaste floor drain
collection tank.

As indicated above, temporary flooding
beyond the drainage system provided is
possible ifwater is discharged for extended
periods.

Doors, walls, and ceilings enclosing
separate fire areas should have minimum fiie
rating of3 hr. Penetrations in these fire
barriers, including conduits and piping,

D.l.j See Sections F.2.2 and F.5.7 for a
description ofbuilding construction and fire
rated assemblies.
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should be sealed or closed to provide a fire
resistance rating at least equal to that of the
fire barrier itself. Door openings should be
protected with equivalent rated doors,
frames and hardware that have been tested
and approved by a nationally recognized
laboratory. Such doors should be normally
closed and locked or alarmed with alarm and
annunciation in the control room.
Penetrations for ventilation system should
be protected by a standard "fire door
damper" where required. (Refer to
NFPA 80, "Fire Doors and Windows.")
The fire hazard in each area should be
evaluated to determine barrier requirements.
Ifbarrier fire resistance cannot be made
adequate, fire detection and suppression
should be provided, such as:

(i) water curtain in case of fire

(ii) flame retardant coatings

(iii) additional fire barriers

D.2 Control of Combustibles D.2 Control of Combustibles

D.2.a Safety-related systems should be isolated or
separated from combustible materials.
When this is not possible because of the
nature of the safety system or the
combustible material, special protection
should be provided to prevent a fire from
defeating the safety system function. Such
protection may involve a combination of
automatic fire suppression, and construction
capable ofwithstanding and containing a
fire that consumes all combustibles present.
Examples of such combustible materials that
may not be separable from the remainder of
its system are: (I) Emergency diesel
generator fuel oil day tanks (2)
Turbine-generator oil and hydraulic control
fluid systems (3) Reactor coolant pump lube
oil system.

D.2.a Safety-related systems have been isolated or
separated from combustible materials to the
extent possible. The emergency diesel
generator fuel oil day tanks are located in
separate rooms with 3-hr fire-rated walls and
3-hr fire-rated door assemblies. The turbine
generator oil reservoir and coolers and
hydraulic control reservoir and coolers are
separated from each other by fire-rated walls
and are protected by deluge sprinkler system.
The turbine-generator oil reservoir coolers
are open to the turbine-generator operating
floor but the opening is protected by a deluge
sprinkler system. The feedwater pump
rooms are not separated by fire barriers but
are protected by deluge systems. 'Ihe reactor
recirculation pumps are not protected by an
automatic fire suppression system since the
containment is inerted. Reactor
recirculation, pump bearing temperature and
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oB level and containment temperature and
pressure are monitored.

D.2.b Bulk gas storage (either compressed or
cryogenic), should not be permitted inside
structures housing safety-related equipment.
Storage of flammable gas such as hydrogen,
should be located outdoors or in separate
detached buildings so that a fire or
explosion willnot adversely affect any
safety related systems or equipment. (Refer
to NFPA 50A, "Gaseous Hydrogen
Systems.") Care should be taken to locate
high pressure gas storage containers with the
long axis parallel to building walls. This
willminimize the possibility ofwall
penetration in the event of a container
failure. Use of compressed gases (especially
flammable and fuel gases) inside buildings
should be controlled. (Refer to NFPA 5,
"Industrial Fire Loss Prevention.")

D.2.b A separate building, remote from the main
buildings of the plant, is provided for bulk
storage ofhydrogen bottles. The location is
north of the turbine generator building such
that a fire or explosion would not affect
safety-related buildings or equipment. The
building is ofnoncombustible construction
and complies with NFPA Standard SOA
(1973). The storage facilityconsists of a
three-sided elevated building with louvers to
ensure proper ventilation. Allbottles are
stored in a vertical position. The hydrogen
supply piping is installed inside a culvert to
ensure proper protection of the hydrogen
line. Allelectrical equipment within the
hydrogen storage facility is rated for
installation in a hazardous area Class I,
Division II, Group B. The hydrogen storage
facilityhas an elaborate grounding system.
These precautions minimize the occurrence of
fires and explosions. The hydrogen gas
supply system is shown in Figures 1.2-5 and
10.2-4.

Minimum amounts of compressed gases are
permanently stored in safety-related buildings
where the gases are required for system
functioning. These are limited to the
following:

- Nitrogen
- 2% hydrogen in argon
- 2% hydrogen in nitrogen
- 6% hydrogen in argon
- 2% oxygen in argon
- 6% oxygen in argon
- Freon
- 10% methane in argon
- Propane
- Helium
- Scott air pack bottles
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With the exception of the air pack bottles,
the compressed gases are stored in a vertical
position and are seismically restrained. 'Ihe
air pack bottles are stored horizontally, but
do not present a hazard to any safety-related
equipment.

The propane is used in a laboratoiy and does
not present a hazard to any safety-related
equipment. The other types of compressed
gas bottles do not present explosive hazards.
Temporary use of flammable and fuel
compressed gases is controlled by plant
pfocedllres.

D.2.c The use ofplastic materials should be
minimized. In particular, halogenated
plastics such as polyvinyl chloride (PVC)
and neoprene should be used only when
substitute non-combustible materials are not
available. Allplastic materials, including
flame and fire retardant materials, willburn
with an intensity and BTU production in a
range similar to that ofordinary
hydrocarbons. When burning, they produce
heavy smoke that obscures visibilityand can
plug air filters, especially charcoal and
HEPA. The halogenated plastics also
release free chlorine and hydrogen chloride
when burning, which are toxic to humans
and corrosive to equipment.

D.2.c The use ofplastic materials, in particular
halogenated plastics, are minimized to the
extent practical. See response to paragraph
D.3.f.

D.2.d Storage of flammable liquids should, as a
minimum, comply with the requirements of
NFPA 30, "Hammable and Combustible
Liquids Code."

D.2.d Hammable liquids, as defined in
NFPA 30-1973, are not used in plant
systems. 'Ihe storage of combustible liquids
in plant systems conforms to the
requirements ofNFPA 30-1973. See

Table F.2-1 and item F.9 for approved
NFPA 30 deviations.

Hammable/combustible liquids for incidental
used in maintenance and operations are
normally stored in accordance with
NFPA 30. Exceptions may be authorized by
special handling permits in accordance with
plant procedures. Note that the storage
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D.3 Electric Cable Construction Cable Tra s

and Cable Penetrations

restrictions within a fire area are
implemented using the NFPA 30 definition
of fire area(s) - not the fire area boundaries
as defined for the purpose ofpost-fire safe
shutdown analysis.

D.3 Electric Cable Construction Cable Tra s

and Cable Penetrations

D.3.a Only non-combustible material should be
used for cable tray construction.

D.3.a Allcable trays, covers, their supports, and
hardware are constructed ofnoncombustible
material.

D.3.b See section E3 for fire protection guidelines
for cable spieading rooms.

D.3.b See paragraph E.3 below.

D.3.c Automatic water sprinkler systems should be
provided for cable trays outside the cable
spreading room. Cables should be designed
to allow wetting down with deluge water
without electrical faulting. Manual hose
stations and portable hand extinguishers
should be provided as backup.
Safety-related equipment in the vicinity of
such cable trays, that does not itself require
water fire protection, but is subject to
unacceptable damage from sprinkler water
discharge, should be protected from
sprinkler system operation or malfunction.

When safety-related cables do not satisfy the
provisions ofRegulatory Guide 1.75, all
exposed cables should be covered with an
approved fire retardant coating and a fixed
automatic water fire suppression system
should be provided.

D.3.d Cable and cable tray penetratioa of fire
barriers (vertical and horizontal) should be
sealed to give protection at least equivalent
to that fire barrier. The design of fire
barriers for horizontal and vertical cable

D.3.c

D.3.d

Spacial separation or electrical separation
barriers have been provided between
redundant safety-related cable trays as

described in Section 8.3. Fixed water
suppression systems for all such cable trays
outside the cable spreading room are,
therefore, considered unnecessary.

The cable spreading room and the cable chase
in the radwastelcontrol building and the
radwaste-reactor building corridor, however,
contain redundant safety-related cables in
trays and are located such that the heat
resulting from a fire could not be dissipated.
Therefore, these areas are provided with
automatic water sprinkler systems even where
the WNP-2 divisional separation guidelines
are met.

Manual hose stations and portable
extinguishers are available for backup. All
hose stations are equipped with fog nozzles.
Use of these fog nozzles is not likely to cause
unacceptable damage to any safety-related
equipmeat when used by trained personnel in
the prescribed manner.

Cable and cable tray penetrations in fire
bamers are sealed with a fire rating
equivalent to that of the penetrated area
unless fire protectioa evaluatioa has justified
a lesser fire rating.
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trays should, as a minimum, meet the
requirements of ASTM E-119, "Fire Test of
Building Construction and Materials,"
including the hose stream test.

Where installed penetzatioa seals are
deficient with respect to fire resistance,
these seals may be protected by covering
both sides with an approved fire retardant
material. The adequacy ofusing such
material should be demonstrated by suitable
testing.

Nongrouted electrical penetration seals
designs through fire rated barriers are fire
rated based on the criteria established in
Reference F.7.6.b (which uses the ASTM
E-119 time temperature curve).

D.3.e Fire breaks should be provided as deemed
necessary by the fire hazards analysis.
Flame of flame retardant coatings may be
used as a fire break for grouped electrical
cables to limitspread of fire in cable
ventings. (Possible cable derating owing to
use of such coating materials must be
considered during design.)

D.3.e Thermo-Lag and Flamemastic coated cable
tray fire breaks have been abandoned in place
(Reference F.7.6.e). Where long vertical run
trays breach nonrated baniers, silicone foam
seals which fillthe entire blockout are
maintained as fire breaks.

Within the cable spreading room,
Thermo-Lag is applied as a fixe proof coating
to cable trays to prevent the spread of fire
along the intervening trays between
redundant post-fire safe shutdown divisioaal
fire zones.

Where coating materials are used on cables,
derating of cables is considered in the design.

D.3.f Electric cable constructions should as a
minimum pass the current IEEE No. 383
flame test. (This does not imply that cables
passing this test willnot require additional
fire protection).

For cable installation in operatiag plants and
plants under construction that do not meet
the IEEE No. 383 flame test requirements,
all cables must be covered with an approved
flame retardaat coating and properly
dcrated.

D.3.f Allsafety-related cabling meets the
IEEE 383-1974 flame test requirements.
Generally, cabling within plant cable trays,
cable penetrations, and enclosures meets
IEEE 383-1974 flame test requirements.
Certain lighting circuits and low energy
wiring within plant control panels, racks, and
other electrical enclosures do not meet the
IEEE 383-1974 requirements. 'Ihe use of
polyvinyl chloride (PVC) cabling is
mmlmlzcd.

Where IEEE 383 rated cable is not available
for a particular application, cable procured to
meet Natioaal Electric Code guidelines for
fire resistance for plenum rated cabling using
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NFPA 262-1990, UL910-985, or equivalent
may be used.

D.3.g To the extent practical, cable construction
that does not give offcorrosive gases while
burning should be used. Applicable to new
cable installations.

D.3.g Cables are generally jacketed with a cross-
linked polyolephin (XLPE) material which
gives offas little corrosive gas as practical.
The use ofpolyvinyl chloride (PVC) cabling
is minimized.

D.3.h Cable trays, raceways, conduit, trenches, or
culverts should be used only for cables.
Miscellaneous storage should not be
permitted, nor should piping for flammable
or combustible liquids or gases be installed
in these areas. Installed equipment in cable
tunnels or culverts need not be removed if
they present no hazard to the cable runs as
determined by the fue hazards analysis.

D.3.h Cable trays, raceways, and conduits are used
only for cables. There are no cable tunnels
or culverts in the plant. There are no
provisions for miscellaneous storage in cable
areas, nor are flammable or combustible
liquids or gases installed in these areas.

D.3.i The design of cable tunnels, culverts and
spreading rooms should provide for
automatic or manual smoke venting as

required to facilitate manual fire fighting
capability.

D.3.i There are no cable tunnels or culverts in the
plant.

Air from the cable spreading room normally
passes into the cable chase through openings
protected by 3-hr flre-rated dampers and then
back to an air conditioning unit. Ionization
detectors spaced through both areas and a
smoke detector, mounted in the ductwork,
monitor the return air. On actuation of the
detector, an alarm sounds in the control
room. 'Ihe control room operator can then
shut down the air conditioning unit.

As the cable spreading room and cable chase
are each protected by an automatic preaction
sprinkler system designed for cable tray fire
extinguishment, a fire would be of limited
duration. Smoke from a fire would be
purged through the actuation of a fixed
exhaust fan and ductwork and discharged
directly to the atmosphere.

The use of fans and ducting to discharge
smoke to the atmosphere would help
maintain visibilityin both the cable chase and
the cable spreading room.
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D.3.j Cables in the control room should be kept to
the minimum necessary for operation of the
control room. Allcables entering the
control room should terminate there. Cables
should not be installed in floor trenches or
culverts in the control room.

D.3.j 'le main control room is composed mainly
of a "panel assembly" system. Each "panel
assembly" consists of a termination cabinet,
a subfloor section (with enclosed, segregated
ducts for cable routing), and a vertical panel
and/or benchboard assembly.

Existing cabling installed in concealed floor
and ceiling spaces should be protected with
an automatic total flooding Halon system.

A I-ftdeep raised floor is provided for the
entire room. The "panel assembly" subfloor
sections comprise a major portion of this
false floor. Panel assembly ducts,
termination cabinet cable entrance/exit areas,
and vertical panel and benchboard assembly
cable entrance/exit areas are located beneath
the false floor.

Most cables entering the room enter the
termination cabinets directly. They are either
terminated there or route directly to vertical
panels or benchboards for termination. Some
cables enter the false floor outside the "panel
assemblies." They then route either into the
panel assemblies, or to other control room
equipment not a part of the "panel assembly"
system fighting panels, relay panels, etc.).

A Halon extinguishing system is provided for
the subfloor sections longitudinal cable
ducts. Seals for Halon containment are
provided at the entrance and exit points to the
ducts.

Allpenetrations into the main control room
are provided with fire-rated seals.

Cables entering the false floor outside the
"panel assemblies" are enclosed in metallic
flexible conduit, covered metal troughs,
Haveg Siltemp tape, or suitable fire resistive
cable as identified in NFPA 70 for under
raised floors.

Allcables in the suspended ceiling area
fighting, communication, fire detector, etc.)
are non-safety-related and enclosed in
conduit. For this reason, an automatic
flooding system is not deemed necessaiy.
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D.4 Ventilation D.4 Ventilation

D.4.a The products of combustion that need to be
removed from a specific fire area should be
evaluated to determine how they willbe
controlled. Smoke and corrosive gases
should generally be automatically discharged
directly outside to a safe location. Smoke
and gases containing radioactive materials
should be monitored in the fire area to
determine ifrelease to the environment is
within the permissible limits of the plant
Technical Specifications.

'Ice products of combustion which need to
be removed from a speciifiic fire area should
be evaluated to determine how they willbe
controlled.

D.4.a Products ofcombustion are removed from
specific areas by two methods, as follows:

a. Areas with direct duct connections to
the exhaust system discharge directly to
the atmosphere. 'Ihese areas are:

1. Turbine generator building
a) Reactor feed pump rooms
b) Mechanical vacuum pump rooms
c) Auxiliaryboiler room

2. Reactor building
a) LPCS pump room
b) RHR pump rooms
c) RCIC pump room
d) HPCS pump room
e) CRD pump room

3. Diesel generator building
a) Diesel oil day tank rooms
b) Diesel generator rooms
c) Diesel oil transfer pump rooms
d) Aircompressors and electrical

equipment rooms

4. Circulation water pump house

b. Areas of the plant to which air is
supplied and return air is routed to
other areas ofhigher potential
radioactivity prior to final exhaust are:

1. Turbine generator building
(a) Turbine oil reservoir and

conditioner room
(b) Hs seal oil umt room
(c) Turbine lube oil storage room
(d) General area containing

(1) Service and instrument air
coinp fess ofs

(2) Condensate pumps
(3) Condensate booster pumps
(4) Turbine oil transfer lines
(5) Cables
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2. Reactor building general area
containing
(a) SLC pumps
(b) Cables
(c) Standby gas treatment units
(d) Sump vent filterunits

3. Radwaste building general area
containing
(a) Exhaust air filterunits
(b) Cables

Exhaust air from the reactor, radwaste, and
turbine generator buildings is monitored to
determine the quantity of radioactive material
being released to the environment.

Smoke removal equipment, such as a fixed
and a portable fan and flexible ducting are
available in the radwaste/control and reactor
buildings to aid in smoke removal. The
basic air flow patterns were established by
exhausting directly from potentially
contaminated areas, as well as indirectly by
inducing air from nonpotentially
contaminated areas into shielded areas before
discharging to the atmosphere. See
Section F.2.5.5 for more details on smoke
removal.

Fire dampers were provided in ducting and
waH penetrations to protect areas containing
large quantities of combustibles or redundant
safety-related systems against the postulated
fires according to the severity of the fire as
determined by the fire loading in the hazards
analysis.

The portable fan and ducting provide the
latitude ofallowing the existing fire barrier
dampers to remain in a closed position while
exhausting the impeding smoke from the fire
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D.4.b Any ventilation system designed to exhaust
smoke or corrosive gases should be
evaluated to ensure that inadvertent
operation or single failures willnot violate
the controlled areas of the plant design.
Mis requirement includes containment
functions for protection of the public and
maintaining habitability for operations
personnel.

D.4.b Allventilation systems designed to exhaust
smoke and corrosive gases are functioning
during normal plant operation with the
exception of the SGT units and the portable
smoke removal units. Standby fans are
available for backup operation of the
ventilation systems in the reactor, radwaste,
and turbine generator buildings. Inadvertent
operation or single failures of these units will
not violate safety requirements for the plant
personnel or the public.

D.4.c The power supply and controls for
mechanical ventilation systems should be
run outside the fire area served by the
system.

D.4.c The power supply and controls for
mechanical ventilation systems have not
always been run outside the fire areas served

by the system. The fue hazards analysis
demonstrates that post-fire safe shutdown
capability is not jeopardized by this cable
routing.

D.4.d Fire suppression systems should be installed
to protect charcoal filters in accordance with
Regulatory Guide 1.52, "Design Testing
and Maintenance Criteria for Atmospheric
Cleanup AirFiltration."

D.4.d Fire suppression systems have been installed
in the safety-related standby gas treatment
filterunit, control room emergency filter
unit, and the reactor sump vent filterunit in
accordance with Regulatory Guide 1.52. The
offgas system charcoal units are contained in
eight ASME, Section IH, Class 3 coded
vessels in the radwaste building. They are
not protected by a fire suppression system.
Valving, however, breaks the tanks down
into groups that can be closed offto
eliminate oxygen thereby extinguishing a
fire. The probability of flame spread from
the units is considered small and they are
well separated from safety-related circuits
and components.

D.4.e 'Ihe fresh air supply intakes to areas
containing safety related equipment or
systems should be located remote from the
exhaust air outlets and smoke vents ofother
fire areas to minimize the possibility of
contaminating the intake air with the
products of combustion.

D.4.e The fresh air supply intakes to areas
containing safety-related equipment or
systems are located with sufficient separation
from exhaust air outlets and smoke vents to
mininuze the possibility ofcontaminating the
intake air with products ofcombustion.
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D.4.f Stairwells should be designed to minimize
smoke infiltrationduring a fire. Staircases
should serve as escape routes and access
routes for fire fighting. Fire exit routes
should be clearly marked. Stairwells,
elevators and chutes should be enclosed in
masonry towers with minimum fire rating of
three hr and automatic fire doors at least
equal to the enclosure construction, at each
opening into the building. Elevators should
not be used during fire emergencies.

D.4.f Enclosed fire rated stairwells and elevators
provide either a 2-hr or 3-hr fire rating, with
1.5 hr minimum fire doors. See
Figures F.6-1 through F.6-5. Door T207 to
the service building roof is nonrated.

Enclosed fire rated stairwells are not
equipped with ventilation and would
effectively limitsmoke infiltration.
Elevators are not typically used for egress
during fire emergencies.

D.4.g Smoke and heat vents may be useful in
specific areas such as cable spreading rooms
and diesel fuel oil storage areas and
switchgear rooms. When naturalwonvection
ventilation is used, a minimum ratio of
1 sq. ftofventing area per 200 sq. flof
floor area should be provided. Ifforced-
convection ventilation is used, 300 CFM
should be provided for every 200 sq. ft of
floor area. See NFPA No. 204 for
additional guidance on smoke control.

D.4.g Provisions for smoke and heat relief are
discussed in paragraphs D.3.i and D.4.a
above. In areas where smoke and heat are
'removed by the normal ventilation systems, a
minimum of300 cfm is provided for every
200 ft of floor area except in the following
areas:

Ventilation
er 200 ft

Supplementary
Ventilation

ui ment

Safe -Related Areas

SGT-general area 207 cfm

D.O. transfer pump
room
Cable spreading
rooins
Control room
Control bldg. mech.
duct equipment room
Cable chase

278 cfm

24 cfm'

cfm
0 cfm

205 cfm

HPCS pump room 251 cfm

RHR-2A pump room 148 cfm

RHR-2B pump room 127 cfm

Portable fan flex
duct
Portable
fan-flex4uct
Portable
fan-flexMuct
Portable
fan-flex4uct
Portable
fan-flex4uct
Fixed
fan-flex-duct
Fixed fan-flex duct
Fixed fan-flex
duct
Fixed fan-flex duct
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Non-Safe -Related Areas

Turbine L.O.
storage room
TG operating floor

277 cfm Portable fan-flex
duct

274 cfm Portable fan-flex
duct

1000 cfm purge air.
Roof vents are not provided.

Portable and fixed fans with flexible ducting
are provided to allow smoke removal from
rooms in which additional ventilation is
required.

D.4.h Self-contained breathing apparatus, using
full face positive pressure masks, approved
by NIOSH (National Institute of
Occupational Safety and Health - approval
formerly given by the US Bureau ofMines)
should be provided for fire brigade, damage
control, and control room personnel.
Control room personnel may be furnished
breathing air by a manifold.

D.4.h Provisions have been made to ensure that
adequate self~ntained breathing apparatus
(SCBA) are available for fire fighting,
damage control personnel, and control room
operating personnel. 'Nese units are
independent of respiratory protective
equipment provided for general plant
activities. See Table F.3-2 ofSection IILH
for more SCBA requirements.

D.4.i Where total flooding gas extinguishing
systems are used, area intake and exhaust
ventilation dampers should close upon
initiation ofgas fiow to maintain necessary
gas concentration. (See NFPA 12, "Carbon
Dioxide Systems," and 12A, "Halon 1301
Systems.")

D.4.i 'Ihe total flooding Halon 1301 system for the
main control room PGCC ducts does not
require closure of any ventilation dampers to
maintain necessary gas concentration.

D.S Li tin and Communication D.5 Li tin and Communication

D.S.a Fixed emergency lighting should consist of
sealed beam units with individual 8-hour
minimum battery power supplies.

D.S.a Fixed emergency lighting for egress consists
of 1.5-hr Life Safety and Appendix R 8-hr
emergency lights.

In critical areas, emergency lighting is
installed and powered from the emergency
buses which are supplied by the diesel
generators.

Allplant areas, which must be manned for
post-fire safe shutdown and all associated
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access/egress routes, have been provided
with adequate lighting such that any required
operator actions can be accomplished.

The plant emergency lighting systems are
further described in Section 9.5.3.

D.5.b Suitable sealed-beam battery powered
portable hand lights should be provided for
emergency use.

D.s.b Suitable sealed-beam, battery-powered
portable hand lights have been provided.

D.5.c Voice powered head sets are provided
throughout the plant at preset locations.

D.S.c Fixed emergency communication use voice
powered head sets at preselected locations.

D.5.d Fixed repeaters installed to permit use of
portable radio communication units should
be protected from exposure fire damage.

D.5.d There are two remote fixed repeaters
installed for radio communication which
would not be subject to plant exposure fires
due to their offsite locations.

The repeaters willnot permit communication
from portable radios from all areas of the
plant because of shielding from structural
steel and other metallic structures. However,
portable radios can communicate via either of
two base stations. During normal operations
with both stations operating, portable radios
can be used for fire protection
communication via the Operations and
Maintenance (0&M)station located in the
communications equipment room on the
525-ft elevation of the radwaste/control
building.

In the event the O&Mradio is not operable,
radio communication can be transmitted over
the security system radio under
administrative control. The security radio
base station is located in the central alarm
station.

E. FIRE DETECTION AND SUPPRESSION E. FIRE DETECTION AND SUPPRESSION

E. 1 Fire Detection E.l Fire Detection

E.l.a Fire detection systems should as a minimum
comply with NFPA 72D, "Standard for
Installation, Maintenance and Use of

E.l.a The fire detection system conforms to
NFPA 72D for a Class B designation with
the following exceptions: detection circuits
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Proprietary Protective Signaling Systems."
Deviations from the requirements of
NFPA 72D should be identified and
justified.

that actuate fire suppression systems in
safety-related areas are Class A. Incoming
signals to the control room fire panel are
manually recorded. WNP-2 employs a
pre-alarm detection system which sounds an
alarm signal in the control room only. The
control room operator manually sounds a
building wide alarm over the public address
system.

Allsignals to the control room are identified
by zones which designate the building, floor,
and cause ofalarm. A manual push button
radio fire alarm reporter is used to transmit
an alarm to the offsite fire department.
Pre-alarm detectors are installed according to
ULrecommendations and are spaced to
provide the following coverage in the main
plant:

a.
b.

Ionization detector ................. 520 ft
Photoelectric smoke detector.... 1200 ft
Combination rate of rise and
fixed temperature detector........ 500 ft

Certain testing which would require entry
into high radiation areas may not be
performed during power operation. See
Section F.2 for further discussion of the fire
detection system.

Fire detection system should give audible
and visual alarm and annunciation in the
control room. Local audible alarms should
also sound at the location of the fire.

Fire detection systems provide audible and
visual alarms in the control room.
Plant-wide alarms and public address
announcements are initiated by the main
control room operator in accordance with
emergency procedures.

Fire alarms should be distinctive and
unique. 'Ihey should not be capable ofbeing
confused with any other plant system
alarms.

E.l.c Fire alarms are distinctive and unique from
all other plant system alarms.

Fire detection and actuation systems should
be connected to the plant emergency power
supply.

E.l.d Fire detection and actuation systems are
connected to power panels which are
supplied by uninterruptible power supplies.
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E.2 Fire Protection Water Su 1 S stem E.2 Fire Protection Water Su I S stem

E.2.a An underground yard fire main loop should
be installed to furnish anticipated fire water
requirements, NFPA 24 - Standard for
Outside Protection - gives necessary
guidance for such installation. It references
other design codes and standards developed
by such organizations as the American
National Standards Institute (ANSI) and the
American Water Works Association
(AWWA). Lined steel or cast iron pipe
should be used to reduce internal
tuberculation. Such tuberculation deposits
in an unlined pipe over a period ofyears can
significantly reduce water flow through the
combination of increased friction and
reduced pipe diameter. Means for treating
and flushing the systems should be
provided. Approved visually indicating
sectional control valves, such as post
indicator valves, should be provided to
isolate portions of the main for maintenance
or repair without shutting offthe entire
system.

E.2.a The underground yard fire main circles the
plant. NFPA 24-1973 was used as the design
code. 'Ihe fire main is constructed of 12-in.
ductile iron, cast iron, and steel pipe. The
underground pipe, valves, and fittings have
an applied coating ofbituminous material
with a minimum thickness of 1 mil. 'Ihe
interior coating on ductile iron and cast iron
piping conforms to the requirements of
ANSI A21.4. Allunderground valves in the
fire main loop have post indicators for visual
indication and to isolate portions of the fire
main. The underground fire main is
periodically flushed.

The fire protection water system is
independent of the domestic system.

'Ihe fire water system does interface with

a. CW and TMU system for makeup water,

b. TSW system for temporary lubrication,

The fire main system piping should be
separate from service or sanitary water
system piping.

Visible location marking signs for
underground valves is acceptable.
Alternative valve position indicators should
also be provided.

c. CAS system for backup station air
compressor cooling, and

d. COND system as one of the alternate
injection methods.

For operating plants, fire main system
piping that can be isolated from service or
sanitary water system piping is acceptable.

E.2.b A common yard fire main loop may serve
multi-unit nuclear power plant sites if
crosswonnected between units. Sectional
control valves should permit maintaining
independence of the individual loop around
each unit. For such installations, common
water supplies may also be utilized. The
water supply should be sized for the largest

E.2.b WNP-2 is not a multiple reactor site.
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single expected flow. For multiple reactor
sites with widely separated plants
(approaching 1 mile or more), separate yard
fire main loops should be used.

Sectionalized systems are acceptable.

E.2.c Ifpumps are required to meet system
pressure or flow requirements, a sufficient
number ofpumps should be provided so that
100% capacity willbe available with one
pump inactive (e.g., three 50% pumps or
two 100% pumps). The connection to the
yard fire main loop from each fire pump
should be widely separated, preferably
located on opposite sides of the plant. Each
pump should have its own driver with
independent power supplies and control. At
least one pump (ifnot powered from the
emergency diesels) should be driven by
nonelectrical means, preferably diesel
engine. Pumps and drivers should be
located in rooms separated from the
remaining pumps and equipment by a
minimum 3-hr fire wall. Alarms indicating
pump running, driver availability, or failure
to start should be provided in the control

Details of the fire pump installation should
as a minimum conform to NFPA 20,
"Standard for the Installation of Centrifugal
Fire Pumps."

E.2.c Fire pumps are required to meet the fire
protection system pressure and flow
requirements. 'Itus system design has been
accepted by the insuring authority.

Three fire pumps, each with a flow rate of
2000 gpm, are located in the circulating
water pump house and draw water from the
circulating water pump house basin. 'Hus is
the primary source ofwater for fire
protection. Two of the pumps are
electrically driven and powered from separate
electrical buses. The third pump is powered
by its own diesel engine. The three pumps
are spatially separated with approximately
23 ft between electric pumps and 30 ft
between the nearest electric driven pump and
the diesel driven pump. The pump house
hall is protected by a fixed sprinkler system.
'11ie pumps and drivers are elevated above the
floor by concrete pedestals thus floor
drainage is not a concern. Each pump is
capable of supplying 100% of the fire water
flow rate except under the following
conditions:

a. Due to the complexity of cable tray
routing in the cable chase and cable
spreading rooms, two pumps are required
to meet the fire water system design
requirements, and

b. 'Ilie 100% pump flow rate capacity would
be limited to the fixed system and two
interior hoses. Ifexterior hoses are used,
there would be a slight reduction in
system and hose densities.
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Two supply lines run parallel to each other
from the circulating water pump house fire
pumps to the south side of the plant fire
water supply loop where they connect to the
loop with a 10-ft separation.

A back up diesel-driven fire pump rated at
2500 gpm is provided and located in the
filtration building. 'Ihe pump draws water
from a 400,000 gal bladder tank. It
discharges into the north side of the plant fire
water supply loop.

NFPA 20-1974 was used for design guidance
in the fire pump installation. The fire pumps
are UL listed and Factory Mutual approved.

Alarms indicating pump running and power
failure malfunction are provided for each
pump in the main control room.

E.2.d Two separate reliable water supplies should
be provided. Iftanks are used, two 100%
(minimum of300,000 gal each) system
capacity tanks should be installed. 'Ihey
should be so interconnected that pumps can
take suction from either or both. However,
a leak in one tank or its piping should not
cause both tanks to drain. The main plant
fire water supply capacity should be capable
of refillingeither tank in a minimum of
8 hr.

Common tanks are permitted for fire and
sanitary or service water storage. When this
is done, however, minimum fire water
storage requirements should be dedicated by
means of a vertical standpipe for other water
seivlces.

E.2.d Two separate reliable water supplies are
provided. The primary water supply is the
circulating water pump house basin. The
water level in the basin is monitored and it
provides 100% of the fire water supply as
defined in paragraph E.2.e. Should the
quantity ofwater drop to a low level an
alarm signals the Control Room operator to
initiate the makeup water pumps. An
inexhaustible quantity of makeup water can
be supplied to the basin at the rate of 12,500
to 25,000 gpm from the cooling tower
makeup water system from the Columbia
River. Water is returned to the basin from
the cooling towers by gravity feed. At the
low level, the total water available to the fire
pumps in the basin and its gravity fed
tributary piping is 370,000 gal.

A backup water supply is provided by a
400,000 gal bladder tank which provides
100% of the fire water supply as defined in
paragraph E.2.e. It has a dedicated water
supply of284,640 gal. 'IIie bladder tank can
be refilled in approximately 8 hr.
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The circulating water pump house basin is
not considered a tank with a limited capacity.
Therefore, the separate water supplies need
not be interconnected.

E.2.e The fire water supply (total capacity and
flow rate) should be calculated on the basis
of the largest expected flow rate for a period
of two hr, but not less than 300,000 gallons.
This flow rate should be based
(conservatively) on 1000 gpm for manual
hose stream plus the greater of:

E.2.e The requirement of 1000 gpm for manual
hose streams has been reduced to 500 gpm by
BTP CMEB 9.5.1 (NUREG%800). The fire
protection system water supply is designed to
meet the water flow demand assuming the
shortest leg of the fire main loop is
inoperable.

a. all sprinkler heads opened and flowing
in the largest designed fire area; or

b. the largest open head deluge system(s)
operating.

E.2.f Lakes or fresh water ponds of sufficient size E.2.f
may qualify as sole source ofwater for fire
protection, but require at least two intakes to
the pump supply. When a common water
supply is permitted for fire protection and
the ultimate heat sink, the following should
also be satisfied:

The required water supply of284,640 gal is
based on a 2-hr flow period for the largest
demand of a sprinkler system in a
safety-related area of2372 gpm (sprinkler
demand for the cable spread room which
includes 500 gpm for hose streams). See also
paragraph E.2.d.

Two sources ofwater are provided for fire
protection. See paragraph E.2.d above. The
fire water supply is independent of the
ultimate heat sink.

a. 'Ihe additional fire protection water
requirements are designed into the total
storage capacity; and

b. Failure of the fire protection system
should not degrade the function of the
ultimate heat sink.

E.2.g Outside manual hose installation should be
sufficient to reach any location with an
effective hose stream. To accomplish this,
hydrants should be installed approximately
every 250 feed on the yard main system.
The lateral to each hydrant from the yard
main should be controlled by a visually
indicating or key operated (curb) valve. A
hose house, equipped with hose and
combination nozzle, and other auxiliary

E.2.g The yard fire main loop includes hydrants
installed approximately every 300 ft. Each
hydrant has a post indicating control valve.
A hose cabinet equipped with 200 ftof
2.5 in. hose and other auxiliary equipment is
provided at each hydrant. By joining
sufficient hose sections together, all plant
locations can be reached by an effective hose
stream. A combination fog shut-off type
hose nozzle is provided at each hose house.
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equipment recommended in NFPA 24,
"Outside Protection," should be provided as

needed but at least every 1000 ft.
Threads are compatible with those used by
the local fire department.

Threads compatible with those used by local
fire departments should be provided on all
hydrants, hose couplings and standpipe
risers.

E.3.a Each automatic sprinkler system and manual
hose station standpipe should have an
independent connection to the plant
underground water main. Headers fed from
each end are permitted inside buildings to
supply multiple sprinkler and standpipe
systems. When provided, such headers are
considered an extension of the yard main
system. 'Ice header arrangement should be
such that no single failure can impair both
the primary and backup fire protection

systems.

E.3.a Each automatic sprinkler system does not
have an independent connection to the fire
main loop. Sectionalizing valves have been
installed in the yard loop to isolate
impairments. Standpipes in the
radwaste/control and diesel generator
buildings have been interconnected with
other standpipes so that a single failure
would not impair systems protecting
safety-related equipment. (See

paragraph A.4 above for further discussion
of the single failure criterion).

Each sprinkler and standpipe system should
be equipped with OS&Y (outside screw and

yoke) gate valve, or other approved shut off
valve, and water flow alarm. Safety related
equipment that does not itself require
sprinkler water fire protection, but is subject
to unacceptable damage ifwetted by
sprinkler water discharge, should be
protected by water shields or baffles.

Each sprinMer and standpipe system within
the permanent plant island is controlled by an
OS&Y gate valve or other approved shutoff
valve. Alarm type check or deluge valves
are installed as required in each sprinkler
system and cause an alarm in the control
room on water flow. 'Ihere are no flow
alarms on hose station standpipes but the
control room operator would be aware of a
flow by the main fire pumps operating
annunciators. There is no safety-related
equipmcnt that is subject to unacceptable
damage ifwetted by sprinkler water
discharge.

Buildings in the WNP-2 industrial area with
installed sprinkler systems are isolated from
the yard main by post indicating valves.
'IIiese systems are alarmed to the Protected
Area Access Security Control Center (SCC).

E.3.b AH valves in the fire water systems should
be electrically supervised. The electrical
supervision signal should indicate in the

E.3.b Water supply control valves in the fire water
system are either locked open or have valve
tamper switches which alarm in the control

F.3-38



WNP-2 FSAR Amendment 53
November 1998

TABLEF.3-1

COMPARISON WITHBTP 9.5-1 APPENDIX A (Continued)

BTP 9.5-1 APPENDIX A WNP-2 FIRE PROTECTION PROGRAM

control room and other appropriate
command locations in the plant (See
NFPA 26, "Supervision at Valves.")

When electrical supervision of fire
protection valves is not practicable, an
adequate management supervision program
should be provided. Such a program should
include locking valves open with strict key
control; tamper proof seals; and periodic
visual check ofall valves.

room. Outside valves are provided with post
indicators. Valves FP-V-16A and FP-V-16B
have valve tamper switches which alarm in
the control room.

Valves that control water to the fire
protection system are controlled as follows:

a. Valves larger than 2-in. are locked in the
wide open position with non-breakable
shackle locks,

b. Valves 2-in. and smaller controlling
water supplies are sealed in the full open
position,

c. Valves to sprinkler or deluge alarm lines
are sealed in the open position, and

d. Valves that control water fiow are
checked quarterly.

E.3.c Automatic sprinkler systems should as a
minimum conform to requirements of
appropriate standards such as NFPA 13,
"Standard for the Installation ofSprinkler
Systems", and NFPA 15, "Standard for
Water Spray Fixed Systems."

E.3.c Installed sprinkler systems were designed
using NFPA 13-1975 and NFPA 15-1973.
Fire protection systems installed in
safety-related areas have been specifically
reviewed to identify deviations from the code
requirements. (See Section F.2).

E.3.d Interior manual hose installation should be
able to reach any location with at least one
effective hose stream. To accomplish this,
standpipes with hose connections equipped
with a maximum of75 It of 1.5 in. woven
jacket lined fire hose and suitable nozzles
should be provided in all buildings,
including containment, on all floors and
should be spaced at not more than 100-ft
intervals. Individual standpipes should be
ofat least 4-in. diameter for multiple hose
connections and 2.5-in. diameter for single
hose connections. These systems should
follow the requirements ofNFPA No. 14
for sizing, spacing and pipe support
requirements ofNFPA No. 14 for sizing,
spacing and pipe support requirements
(NELPIA).

E.3.d Standpipes and manual hose stations were
designed using NFPA 14-1974. Hose
stations are presently provided with 150 ft of
1.5-in. rubber lined fire hose with shutoff
type fog nozzle and are capable of reaching
any location with at least one effective hose
stream in all building fire areas. The interior
manual hose installations provide hose
connections equipped with a maximum of
100 ftof 1.5-in. fire hose in most
safety-related areas. The reactor building
requires 150-ft hose lengths. The modified
arrangement allows any location that
contains, or could present a fire exposure
hazard, to safety-related equipment to be
reached with at least one effective hose
stream as defined in NFPA 14.
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Hose stations should be located outside
entrances to normally unoccupied areas and
inside normally occupied areas. Standpipes
serving hose stations in areas housing
safety-related equipment should have shut
offvalves and pressure reducing devices (if
applicable) outside the area.

Hose stations are presently located inside
enclosed stairways to the various fire areas of
all buildings.

Allhose stations and their shutoff valves
serving areas housing safety-related
equipment are located outside of the area.

E.3.e The proper type of hose nozzles to be
supplied to each area should be based on the
fire hazard analysis. The usual combination
spray/straight stream nozzle may cause
unacceptable mechanical damage (for
example, the delicate electronic equipment
in the control room) and be unsuitable.
Electrically safe nozzles should be provided
at locations where electrical equipment or
cabling is located.

E.3.e Manual hose stations are equipped with all
fog nozzles for use with Class A, B, and C
fires. The nozzle control goes from shutoff
directly to 30'og with adjustments to 90'.

E.3.f Certain fires such as those involving
flammable liquids respond well to foam
suppression. Consideration should be given
to use of any of the available foams for such
specialized protection application. These
include the more common chemical and
mechanical low expansion foams, high
expansion foam and the relatively new
aqueous film forming foam (AFFF).

E.3. f Portable AFFF foam units are staged in
designated areas for fighting combustible
liquid fires. There is no bulk storage of
flammable liquids included in the plant
design+

E.4 Halon Su ression S stems E.4 alon Su ression S stems

'Ihe use ofHalon fire extinguishing agents should as
a minimum comply with the requirements of
NFPA 12A and 12B, "Halogenated Fire
Extinguishing Agent Systems - Halon 1301 and
Halon 1211." Only ULofFM approved agents
should be used.

In addition to the guidelines ofNFPA 12A and 12B,
preventative maintenance and testing of the systems,
including check weighing of the Halon cylinders
should be done at least quarterly.

Particular consideration should also be given to:

a. minimum required Halon concentration and
soak time

Halon 1301 extinguishing systems are installed in the
control room PGCC subfloor sections longitudinal
cable ducts.

The systems comply with the requirements ofNFPA
Standard 12A and GE Topical Report
NEDO 10466-A.

'Ihe Halon system for the control room PGCC
subfloor sections longitudinal cable ducts in Area 1

consist of high pressure cylinders and necessaty
piping, nozzles, valves and detectors for suppressing
fires in each of the sections. The Halon system will
provide 20% concentration by volume for a 20-minute
duration in the subfloor section ducts.
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b. toxicity ofHalon

c. toxicity and corrosive characteristics of thermal
decomposition products ofHalon

The Halon 1301 agent is considered noninjurious to
room occupants when the design concentration of the
gas for total flooding does not exceed 7% of room
volume. Halon discharges in the PGCC subfloor
only, not in the occupied areas of the control room.
A local alarm is installed to alert personnel prior to
any discharge. It is considered that there willbe no
immediate adverse effects to sensitive electronic
equipment due to thermal decomposition products of
Halon 1301 under fixe and nonflire conditions.

E.5 Carbon Dioxide Su ression S stems E.5 Carbon Dioxide Su ression S stems

'Ihe use of carbon dioxide extinguishing systems
should as a minimum comply with the requirements
ofNFPA 12, "Carbon Dioxide Extinguishing
Systems."

A low-pressure carbon dioxide extinguishing system
is installed in the exciter housing of the turbine
generator. During outages when the exciter housing
is accessible, the COz system is disarmed.

Particular consideration should be given to

a. Minimum required COz concentration and soak
time:

The system was designed using NFPA 12-1973 where
applicable.

b. Toxicityof CO~;

c. Possibility of secondary thermal shock (cooling
damage);

d. Offsetting requirements for venting during CO>
injection to prevent overpressurization versus
sealing to prevent loss ofagent;

e. Design requirements from overpressurization;
and

f. Possibility and probability of CO> systems
being outwf-service because ofpersonnel safety
consideration. COa systems are disarmed
whenever people are present in an area so
protected. Areas entered frequently (even
though duration time for any visit is short) have
often been found with CO> systems shut off.
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E.6 Portable Extin ishers E.6 Portable Extin ishers

Fire extinguishers should be provided in accordance
with guidelines ofNFPA 10 and 10A, "Portable Fire
Extinguishers, Installation, Maintenance and Use."
Dry chemical extinguishers should be installed with
due consideration given to cleanup problems after use
and possible adverse effects on equipment installed in
the area.

Dry chemical portable fire extinguishers are located
throughout WNP-2. Halon 1211 portable
extinguishers are also present in electronic equipment
areas. Portable extinguishers were selected using
NFPA 10-1975.

F. GUIDELINES FOR SPECIFIC PLANTAREAS F. GUIDELINES FOR SPECIHC PLANTAREAS

F.l Pri and Secon Containment F.1 Pri and Secon Containment

F.l.a

Fire protection requirements for the primary
and secondary containment areas should be
provided on the basis of specific identified
hazards. For example:

a. Lubricating oil or hydraulic fluid
system for the primary coolant pumps

b. Cable tray arrangements and cable
penetrations

c. Charcoal filters

Fire suppression systems should be provided
based on the fire hazards analysis.

Fixed fire suppression capability should be
provided for hazards that could jeopardize
safe plant shutdown. Automatic sprinklers
are preferred. An acceptable alternate is
automatic gas (Halon or CO/ for hazards
identified as requiring fixed suppression
protection.

The primary containment is inerted with
nitrogen.

In the secondary containment, manually
actuated fire suppression systems have been
provided for each charcoal filterbed and
roughing filter in the standby gas treatment
unit and each charcoal filterbed in the sump
vent filterunit. Operation of these systems
willnot compromise the operation of
safety-related systems. Automatic fire
detection is provided throughout the
secondary containment with annunciation in
the control room. Detectors were selected
and located after evaluating the hazards
involved.

An enclosure may be required to confine the
agent ifa gas system is used. Such
enclosures should not adversely affect safe
shutdown, or other operating equipment in
containment.
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Automatic fire suppression capability need
not be provided in the primary containment
atmospheres that are iuerted during normal
operation. However, special fire protection
requirements during refueling and
maintenance operations should be satisfied
as provided below.

F.l.b Refuelin and Maintenance F.l.b Refuelin and Maintenance

Refueling and maintenance operations in
containment may introduce additional
hazards such as contamination control
materials, decontamination supplies, wood
planking, temporary wiring, welding and
fiame cutting (with portable compressed fuel
gas supply). Possible fires would not
necessarily be in the vicinityof fixed
detection and suppression systems.

Management procedures and controls
necessary to assure adequate fire protection
are discussed in Section B.3.a.

Plant procedures establish fire protection
controls during refueling and maintenance
operations.

Manual fire fighting capability is provided in
secondary containment by standpipes with
hose stations and portable fire extinguishers

Adequate self~ontained breathing apparatus
is available for fire fighting. See

Table F.3-2, paragraph III-H.

In addition, manual fire fighting capability
should be permanently installed in
containment. Standpipes with hose stations,
and portable fire extinguishers, should be
installed at strategic locations throughout
containment for any required manual fire
fighting operations.

Equivalent protection from portable systems
should be provided ifit is impractical to
install standpipes with hose stations.

Adequate self~ntained breathing apparatus
should be provided near the containment
entrances for fire fighting and damage
control personnel. These units should he
independent ofany breathing apparatus or
air supply systems provided for genelant
activities.
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F.2 Control Room

The control room is essential to safe reactor
operation. It must be protected against disabling fire
damage and should be separated from other areas of
the plant by floors, walls and roofs having minimum
fire resistance ratings of3 hr.

Control room cabinets and consoles are subject to
damage from two distinct fire hazards:

a. Fire originating within a cabinet or console, and

b. Exposure fire involving combustibles in the
general room area.

Manual fire fighting capability should be provided
for both hazards. Hose stations and portable water
and Halon extinguishers should be located in the
control room to eliminate the need for operators to
leave the control room. An additional hose piping
shut offvalve and pressure reducing device should be
installed outside the control room.

Hose stations adjacent to the control room with
portable extinguishers in the control room are
acceptable.

Nozzles that are compatible with the hazards and
equipment in the control room should be provided
for the manual hose station. The nozzles chosen
should satisfy actual fire fighting needs, satisfy
electrical safety and minimize physical damage to
electrical equipment from hose stream impingement.

Fire detection in the control room cabinets, and
consoles should be provided by smoke and heat
detectors in each fire area. Alarm and annunciation
should be provided in the control room. Fire alarms
in other parts of the plant should also be alarmed and
annunciated in the control room.

Breathing apparatus for control room operators
should be readily available. Control room floors,
ceiling, supporting structures, and walls, including
penetrations and doors, should be designed to a
minimum fire rating of three hr. Allpenetration
seals should be air tight.

F.2 Control Room

The control room is separated from other areas of the
plant by floor, walls, and ceiling having a minimum
fire resistance rating of 3 hr. Access to the control
room is gained by passing through low range blast
doors with construction equivalent to that of a 3-hr
fire-rated door. 'Ihe exit from the control room
consists of a door from the airlock to the stairwell
which has a construction equivalent to that of a 1.5-hr
fire-rated door, and a 1.5 hr rated doors from the
stairwell to adjacent areas.

The control room PGCC subfloor sections
longitudinal cable ducts are protected from fire by a
total flooding Halon 1301 system. Portable Halon
and dry chemical extinguishers are located inside the
control room and a standby hose station is provided
adjacent to the control room for manual fighting of
fires in cabinets, consoles, and involving
combustibles in the general room area.

Fire detection in the PGCC cabinets and consoles is
provided by ionization detectors. Fire detection in the
PGCC subfloor sections longitudinal cable ducts is
provided by ionization and thermal detectors. Alarm
and annunciation are provided in the control room.
Fire alarms in other parts of the plant are alarmed and
annunciated in the control room.

Adequate numbers of SCBA are provided for fire
fighting and damage control personnel. All
penetration seals to the control room are pressure
resistant. Allventilation penetrations into the control
room are protected by 3-hr fire-rated dampers.

The control room ventilation intake is provided with
smoke detection to automatically alarm and isolate the
control room ventilation system. The control room is
also monitored by area ionization detectors. Smoke is
prevented from entering the control room from other
areas due to the pressurization of the room by the air
conditioning system. Makeup air for the control
room air conditioning system is drawn through the
outside air intake which is located approximately 87 6
above the ground. Ifsmoke is observed entering the
intake, the control room operator has the option of
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The control room ventilation intake should be
provided with smoke detection capability to
automatically alarm locally and isolate the control
room ventilation system to protect operators by
preventing smoke from entering the control room.

drawing the makeup air through alternate intakes
remote from the main plant buildings.

Manually operated venting of the control room
should be available so that operators have the option
ofventing for visibility. Manually operated
ventilation systems are acceptable.

Cables should not be located in concealed floor and
ceiling spaces. Allcables that enter the control room
should terminate in the control room. 'I%at is, no
cabling should be simply routed through the control
room from one area to another.

Ifsuch concealed spaces are used, however, they
should have fixed automatic total flooding Halon
protection.

F.3.a Cable S readin Room

Ifit is necessary to exhaust smoke from the room,
then fixed fan and flexible ducting would be used.

Allcables in the suspended ceiling of the control
room are in electric metallic tubing (EMT) type
conduit. Allcables in the raised floor extending
beyond the PGCC cabinets are either in covered metal
troughs, flexible metal conduit, Haveg Siltemp tape,
or suitable fire resistive cable as identified in
NFPA 70 for under raised floors. There are no
automatic fixed Halon systems other than those
protecting the PGCC subfloor sections longitudinal
cable ducts.

F.3.a Cable S readin Room

The preferred acceptable methods (for fire
suppression) are:

Automatic water system such as closed head
sprinklers, open head deluge, or open
directional spray nozzles. Deluge and open
spray systems should have provisions for
manual operation at a remote station; however,
there should also be provisions to preclude
inadvertent operation. Location of sprinkler
heads of spray nozzles should consider cable
tray sizing and arrangements to assure adequate
water coverage. Cables should be designed to
allow wetting down with deluge water without
electrical faulting. Open head deluge and open
directional spray systems should be zoned so
that a single failure willnot deprive the entire
area ofautomatic fire suppression capability.
The use of foam is acceptable, provided it is of
a type capable ofbeing delivered by a sprinkler
or deluge system, such as an aqueous film
forming foam (AFFF).

The cable spreading room is protected by a closed
head preaction sprinkler system designed to protect
the overhead and to protect alternate open cable trays
horizontally every 10 ftof the cable tray. A large
number of ionization detectors axe installed to reduce
detection time. Cables have been designed to allow
wetting without electrical fault. Inadvertent operation
is prevented by the preaction system because either a
manual trip from a local manual pull station or an
automatic trip from the ceiling mounted ionization
detectors is required to actuate the deluge valve and
flood the system with water. In addition sprinkler
heads must be heat actuated before water willflow
from the system. The system has been designed
taking into consideration cable tray sizing and
arrangements such that there is adequate water
coverage.

Diy chemical portable extinguishers are available
inside and outside the cable spreading room. A
manual hose station is located immediately outside
one of the entrances. An additional hose can be
extended from the next lower floor at the other
entrance.
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b. Manual hoses and portable extinguishers should
be provided as backup.

c. Each cable spreading room of each unit should
have divisional cable separation, and be
separated from the other and the rest of the
plant by a minimum 3-hr rated fire wall (See
NFPA 251 or ASTM E-119 for fire test
resistance rating).

The cable spreading room is separated from other
areas of the plant by walls having a minimum fire
resistance of3 hr. There are two remote and separate
entrances to the room having doors with a 3-hr rating.

Generally, tray stacks are separated by 3-ft aisles and
aisle headroom is typically 8 ft; however, there are
some tray crossover and support obstructions which
hamper but do not preclude access.

d. At least two remote and separate entrances are
provided to the room for access by fire brigade
personnel; and

Cables have been arranged to provide divisional
separation in accordance with WNP-2 electrical
separation guidelines as described in Section 8.3.1.4.

e. Aisle separation provided between tray stacks
should be at least 3 ft wide and 8 fthigh.

A 20-ft noncombustible zone divides the cable
spreading room. The intervening zone runs the entire
length of the room (east-west) and is formed by
providing a Thermo-Lag coating over all cables in
trays to prevent fire propagation. The intervening
zone is also protected by the cable spreading room
preaction sprinkler system.

F.3.b Cable S readin Room F.3.b Cable S readin Room

For cable spreading rooms that do not provide
divisional cable separation ofc, in addition to
meeting a, b, d, and e (ofparagraph F.3.a) above,
the following should also be provided:

The cable spreading room is designed to provide
divisional separation as stated in paragraph F.3.a .

a. Divisional cable separation should
meet the guidelines ofRegulatory
Guide 1.75, "Physical Independence of
Electric Systems."

b. Allcabling should be covered with a
suitable fire retardant coating.

c. As an alternate to a above,
automatically initiated gas systems
(Halon or COz) may be used for
primary fire suppression, provided a
fixed water system is used as a backup.

d. Plants that cannot meet the guidelines
ofRegulatory Guide 1.75, in addition
to meeting a, b, d and e above, an
auxiliary shutdown system with all
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cabling independent of the cable
spreading room should be provided.

F.4 Plant Com uter Room

Safety-related computers should be separated from
other areas of the plant by barriers having a
minimum three-hour fire resistant rating. Automatic
fire detection should be provided to alarm and
annunciate in the control room and alarm locally.
Manual hose stations and portable water and Halon
fire extinguishers should be provided.

F.4 Plant Com uter Room

'Ihe plant computers are not safety related.

F.S Switch ear Rooms F.S Switch ear Rooms

Switchgear rooms should be separated from the
remainder of the plant by minimum three-hour rated
fire barriers to the extent practicable. Automatic fire
detection should alarm and annunciate in the control
room and alarm locally. Fire hose stations and
portable extinguishers should be readily available.

Acceptable protection for cables that pass through
the switchgear room is automatic water or gas agent
suppression. Such automatic suppression must
consider preventing unacceptable damage to electrical
equipment and possible necessaiy containment of
agent following discharge.

Switchgear rooms have been separated from the
remainder of the plant by 3-hr rated baniers. Duct
penetrations serving the switchgear rooms are
provided with 3-hr rated fire dampers. Cable
penetrations are sealed. Automatic ionization
detectors are provided to alarm in the control room.
Manual hose stations and diy chemical portable
extinguishers are available.

Cable routing has been designed such that cables
either originate or terminate at the switchgear cabinets
and do not just "pass through" the room.

F.6 Remote Safe -Related Panels F.6 Remote Safe -Related Panels

'Ihe general area housing remote safety-related panels
should be provided with automatic fire detectors that
alarm locally and alarm and annunciate in the control
room. Combustible materials should be controlled
and limited to those required for operation. Portable
extinguishers and manual hose stations should be
provided.

Allareas housing remote safety-related panels are
provided with ionization detectors which alarm and
annunciate in the control room. Local alarms can be
initiated from the control room. Diy chemical
portable extinguishers and hose stations are available.
Combustible materials are controlled and limited to
those required for operation.

F.7 Station Batte Rooms F.7 Station Batte Rooms

Batteiy rooms should be protected against fire
explosions. Battery rooms should be separated from
each other and other areas of the plant by barriers
having a minimum fire rating of3-hr inclusive ofall
penetrations and openings. (See NFPA 69, "Standard
on Explosion Prevention Systems.") Ventilation
systems in the battery rooms should be capable of

Battery rooms are separated from each other and other
areas of the plant by walls with a minimum fire rating
of3 hr. Door assemblies are also 3-hr rated.
Ventilation penetrations serving the battery rooms are
protected by 1.5-hr fire rated dampers. 'Ibis is in
excess of that required by the fire loading. Other
penetrations serving the bat teiy rooms are sealed.
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maintaining the hydrogen concentration well below
2 vol. % hydrogen concentration. Standpipe and
hose and portable extinguishers should be provided.

Alternatives:

The ventilation systems serving the battery room will
maintain the hydrogen concentration below 2%.

Dry chemical portable extinguishers and hose stations
are available to the battery rooms.

a. Provide a total fire rated barrier enclosure of
the battery room complex that exceeds the fire
load contained in the room.

b. Reduce the fire load to be within the fire barrier
capability of 1.5 hr.

OI'.

Provide a remote manual actuated sprinkler
system in each room and provide the 1.5-hr fire
barrier separation.

F.8 'Ibrbine Lubrication and Control Oil Stora e
and Use Areas

F.8 Turbine Lubrication and Control Oil Stora e
and Use Areas

A blank fire wall having a minimum resistance rating
of 3 hr should separate all areas containing
safety-related systems and equipment from the
turbine oil system.

When a blank wall is not present, open head deluge
protection should be provided for the turbine oil
hazards and automatic open head water curtain
protection should be provided for wall openings.

The turbine oil system is located in the turbine
generator building, separate from all safety-related
equipment by a minimum 3-hr fire-rated barrier
and/or by spatial separation of at least 50 fi.
Components of the turbine oil system are protected by
deluge spray or wet sprinkler systems. The ceiling
opening in the turbine oil reservoir room is protected
by a deluge system.

F.9 Diesel Generator Areas F.9 Diesel Generator Areas

Diesel generators should be separated from each
other and other areas of the plant by fire barriers
having a minimum firresistance rating of three hr.

Automatic fire suppression such as AFFF foam, or
sprinklers should be installed to combat any diesel
generator or lubricating oil fires. Automatic fire
detection should be provided to alarm and annunciate
in the control room and alarm locally. Drainage for
fire fighting water and means for local manual
venting of smoke should be provided.
Day tanks with total capacity up to 1100 gal are
permitted in the diesel generator area under the
following conditions:

The diesel generators are separated from each other
and other areas of the plant by walls and doors having
a minimum fire resistance rating of 3 hr, except at
472 ft 9 in. (see FHA for Fire Areas TG-2 or TG-3).

Each diesel generator and day tank is protected by a
preaction sprinkler system. Fire detectors are
provided for the diesel generator and day tanks which
alarm and annunciate in the control room.

Means for automatic smoke venting in the diesel
generator rooms is accomplished through actuation of
the mechanical exhaust air system.
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a. The day tank is located in a separate enclosure,
with a minimum fire resistance rating of three
hr, including doors or penetrations. These
enclosures should be capable ofcontaining the
entire contents of the day tanks. The enclosure
should be ventilated to avoid accumulation of
oil fumes.

b. The enclosure should be protected by automatic
fire suppression systems such as AFFF or
sprinklers.

When day tanks cannot be separated from the diesel
generator one of the following should be provided
for the diesel generator area:

Water which would be emitted from the preaction or
manual hose systems would be carried away by the
floor drain system and through the exterior hinged
door flap to the yard.

Day tanks, each having a 3000-gal capacity, are
provided in separate enclosed areas. One tank is
provided for each diesel generator. The day tank
enclosures have a minimum fire resistance, including
doors, of3 hr. Enclosure penetrations are sealed.
The day tank areas are vented to avoid the
accumulation ofoil fumes. The enclosures are
capable ofcontaining the entire contents of the day
tanks. No floor drains are provided in the day tank
rooms.

a. Automatic open head deluge or open head spray
nozzle system(s),

b. Automatic closed head sprinklers,

Although the total gallon capacity of the day tank
exceeds 1100 gal (based on the hourly consumption of
the tandem diesels), adequate structural, ventilation,
and fire extinguishment features are provided.

c. Automatic AFFF that is delivered by a sprinkler
deluge or spray system,

d. Automatic gas system (Halon or COz) may be
used in lieu of foam or sprinklers to combat
diesel generator and/or lubricating oil fires.

F.10 Diesel Fuel Oil Stora e Areas F.10 Diesel Fuel Oil Stora e Areas

Diesel fuel oil tanks with a capacity greater than
1100 gal should not be located inside the buildings
containing safety-related equipment. They should be
located at least 50 ft from any building containing
safety-related equipment, or iflocated within 50 ft,
they should be housed in a separate building with
construction having a minimum fire resistance rating
of3 hr. Buried tanks are considered as meeting the
3-hr fire resistance requirements. See NFPA 30,
"Flammable and Combustible Liquids Code," for
additional guidance.

When located in a separate building, the tank should
be protected by an automatic fire suppression system
such as AFFF or sprinklers.

The diesel oil storage tanks are buried in the yard
except for the end portion of each tank containing the
transfer pump which extends under the diesel
generator building. Each transfer pump is housed in
its own room and is separated from other parts of the
plant by a fire barrier with a minimum rating of3 hr.

Each pump room is vented mechanically to avoid
accumulation ofoil fumes. Automatic fire detection
is provided in each room to alarm and annunciate in
the control room. Each room is protected by a
preaction sprinkler system.
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Tanks, unless buried, should not be located directly
above or below safety-related systems or equipment
regardless of the fire rating of separating floors or
ceilings.

In operating plants where tanks are located directly
above or below the diesel generators and cannot
reasonably be moved, separating floor, and main
structural members should, as a minimum, have fire
resistance rating of three hr. Floors should be liquid
tight to prevent leaking ofpossible oil spills from
one level to another. Drains should be provided to
remove possible oil spills and fire fighting water to a
safe location.

One of the following acceptable methods of fire
protection should also be provided:

a. Automatic open head deluge or open head spray
nozzle system(s);

b. Automatic closed head sprinklers; or

c. Automatic AFFF that is delivered by a sprinkler
system or spray system.

F.11 Safe -Related Pum s F.11 Safe -Related Pum s

Pump houses and rooms housing safety-related
pumps should be protected by automatic sprinkler
protection unless a fire haz:irds analysis can
demonstrate that a fire willnot endanger other
safety-related equipment required for safe plant
shutdown. Early warning fire detection should be
installed with alarm and annunciation locally and in
the Control Room. Local hose stations and portable
extinguishers should also be provided.

Safety-related pumps in the reactor building and in the
standby service water pump houses are not protected
by sprinklers. Early warning fire detection which
alarms and annunciates in the main control room is
installed in these areas. Portable fire extinguishers
and local hose stations are available. 'Ihe fire hazards
analysis for these areas indicates that a fire willnot
endanger post-fire safe shutdown capability.

The non-safety-related circulating water pumps and
fire pumps in the circulating water pump house and
the secondaiy diesel fire pump in the water filtration
building are protected by automatic sprinkler systems.

F.12 New Fuel Area F.12 New Fuel Area

Hand portable extinguishers should be located within New fuel is temporarily stored in a storage rack on
this area. Also, local hose stations should be located the 606-ft elevation of the reactor building. Manual
outside but within hose reach of this area. Automatic hose stations and dry chemical fire extinguishers are
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fire detection should alarm and annunciate in the
control room and alarm locally. Combustibles
should be limited to a minimum in the new fuel area.
The storage area should be provided with a drainage
system to preclude accumulation ofwater.

provided in the vicinity. Control room alarms are
initiated by the automatic fire detection system. Local
audible alarms can be manually sounded from the
control room.

The storage configuration ofnew fuel should always
be so maintained as to preclude criticality for any
water density that might occur during fire water
application.

F.13 S ent Fuel Pool Area F.13 S ent Fuel Pool Area

Protection for the spent fuel pool area should be
provided by local hose stations and portable
extinguishers. Automatic fire detection should be
provided to alarm and annunciate in the Control
Room and to alarm locally.

Manual hose stations and diy chemical fire
extinguishers are provided in the vicinityof the spent
fuel pool. Automatic fire detectors are provided
which alarm and annunciate in the control room.
Local audible alarms can be manually sounded from
the control room.

F.14 Radwaste Buildin F.14 Radwaste Buildin

The radwaste building should be separated from
other areas of the plant by fire barriers having at least
three-hour iatings. Automatic sprinklers should be
used in all areas where combustible materials are
located. Automatic fire detection should be provided
to annunciate the alarm in the control room and
alarm locally. During a fire, the ventilation systems
in these areas should be capable ofbeing isolated.
Water should drain to liquid radwaste building
sulnps.

Acceptable alternative fire protection is automatic
fire detection to alarm and annunciate in the control
room, in addition to manual hose stations and
portable extinguishers consisting ofhand held and
large wheeled units.

The radwaste building is separated from other areas of
the plant by fire barrier walls and door assemblies
which have fire ratings adequate for the fire loadings.
Allpenetrations in the fire barrier walls are sealed.
Automatic sprinkler systems have been provided to
protect the prefiltration in the radwaste building
exhaust filter systems. In addition, automatic
sprinkler protection has been provided over the
combustible storage on the 467-ft and 487-ft
elevations of the building, and in the solid waste
processing area on the 437-ft elevation. Fire detectors
are installed in hazard areas to alarm and annunciate
in the main control room. Manual hose stations and
portable extinguishers are also provided.

Water from the fire suppression systems would be
drained into the floor drain system which is then
pumped into the floor drain collection tank.

F.15 Decontamination Areas F.15 Decontamination Areas

The decontamination areas should be protected by
automatic sprinklers ifflammable liquids are stored.
Automatic fire detection should be provided to
annunciate and alarm in the control room and alarm

The principal decontamination area is located on the
467-ft level of the radwaste building. A personnel
decontamination area is located on the 487-ft level of
the radwaste building.
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locally. The ventilation system should be capable of
being isolated. Local hose stations and hand portable
extinguishers should be provided as backup to the
sprinkler system.

'Ibe decontamination areas are monitored by
automatic fire detectors. The decontamination area on
the 467-ft elevation is protected by an automatic
sprinkler system. Each area has diy chemical portable
extinguishers and manual hose stations provided.
Flammable liquids are not stored in decontamination
areas. Capability for isolation of the ventilation
system is not considered necessary for fire control due
to the nature of the combustible loading in the area.

F.16 Safe -Related Water Tanks F.16 Safe -Related Water Tanks

Storage tanks that supply water for safe shutdown
should be protected from the effects of fire. Local
hose stations and portable extinguishers should be
provided. Portable extinguishers should be located
in nearby hose houses. Combustible materials should
not be stored next to outdoor tanks. A minimum of
50 ft of separation should be provided between
outdoor tanks and combustible materials where
feasible.

Water for shutdown is supplied from the condensate
storage tanks which are located in the transformer
yard on the north side of the turbine generator
building. The tanks are separated from the yard area
by a wall approximately 18 ft high. Portable
extinguishers are provided in the turbine generator
building. Manual hose stations are available from the
yard hydrants or the turbine generator building.

'IIie suppression pool in the reactor building supplies
water for post-fire safe shutdown. Manual hose
stations and portable extinguishers are provided in the
building.

Cooling towers should be ofnoncombustible
construction or so located that a fire willnot
adversely affect any safety-related systems or
equipment. Cooling towers should be of
noncombustible construction when the basins are
used for the ultimate heat sink or for the fire.

Cooling towers ofcombustible construction, so
located that a fire in them could adversely affect
safety-related systems or equipment should be
protected with an open head deluge system
installation with hydrants and hose houses
strategically located.

'Ilie cooling towers are constructed of
non-combustible materials (except for fan shrouds,
fan blades, fillmaterial, and drift eliminators). '11ie

cooling towers are located remote from any
safety-related buildings or equipment.

The cooling tower basins are not used for the ultimate
heat sink. There is a separate reliable fire protection
water supply provided by a bladder tank remotely
located away from the cooling towers.

F.18 Miscellaneous Areas F.18 Miscellaneous Areas

Miscellaneous areas such as records storage areas,
shops, warehouses, and auxiliary boiler rooms
should be so located that a fire or effects of a fire,

Miscellaneous areas such as records storage areas,
shops, warehouses, and auxiliary boiler rooms are
located such that a fire or the effects of a fire,
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including smoke, willnot adversely affect any
safety-related systems or equipment. Fuel oil tanks
for auxiliary boilers should be buried or provided
with dikes to contain the entire tank contents.

including smoke, willnot adversely affect any
safety-related systems or equipment. The auxiliary
boiler fuel oil tank is buried in the yard.

G. SPECIAL PROTECTION GUIDELINES

G.1 Weldin and Cuttin Ace lene - Ox en
Fuel Gas S stems

G. SPECIAL PROTECTION GUIDELINES

G.l Weldin and Cuttin Ace lene - Ox en
Fuel Gas S stems

This equipment is used in various areas throughout
the plant. Storage locations should be chosen to
permit fire protection by automatic sprinkler
systems. Local hose stations and portable equipment
should be provided as backup. The requirements of
NFPA 51 and 51B are applicable to these hazards.
A permit system should be required to utilize this
equipment. (Also refer to 2fherein.)

Bulk storage of flammable gases is in a special
structure well separated from plant structures. When
not in use (to support of ongoing maintenance
activities), flammable gas welding equipment is stored
in designated areas which do not contain safe post-fire
shutdown systems.

A permit system is used for welding control and/or
temporaiy storage ofwelding gases in all areas except
for those specifically designated. Plant procedures
call for protection or removal of combustibles,
protection of equipment/cabling, and fire watch
during and after the welding operation.

During normal plant operation, ordinary welding and
cutting is done in designated welding areas, which
may not have automatic suppression. However,
manual suppression equipment is available.

G.2 Stora e Areas for D Ion Exchan e Resins G.2 Stora e Areas for D Ion Exchan e Resins

Dry ion exchange resins should not be stored near
essential safety-related systems. Dry unused resins
should be protected by automatic wet pipe sprinkler
installations. Detection by smoke and heat detectors
should alarm and annunciate in the control room and
alarm locally. Local hose stations and portable
extinguishers should provide backup for these areas.
Storage areas of diy resin should have curbs and
drains. (Refer to NFPA 92M, "Waterproofing and
Draining of Floors.")

Bulk storage of diy ion exchange resins is located on
467 ft elevation of the radwaste building. There are
no safety-related systems or equipment located in this
area. Ionization detectors and automatic sprinkler
protection is provided. Portable extinguishers and
hose stations are available. Floor drains are provided
for removal of fire fighting water.

G.3 Hazardous Chemicals G.3 Hazardous Chemicals

Hazardous chemicals should be stored and protected
in accordance with the recommendations of
NFPA 49, "Hazardous Chemicals Data." Chemicals

Hazardous chemicals are controlled in accordance
with plant procedures.
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storage areas should be well ventilated and protected
against flooding conditions since some chemicals
may react with water to produce ignition.

G.4 Materials Containin Radioactivi G.4 aterials Containin Radioactivi

Materials that collect and contain radioactivity such
as spent ion exchange resins, chaicoal filters, and
HEPA filters should be stored in closed metal tanks
or containers that are located in areas free from
ignition sources of combustibles. These materials
should be protected from exposure to fires in
adjacent areas as well. Consideration should be
given to requirements for removal of isotopic decay
heat from entrained radioactive materials.

Spent resins are contained in metal vessels or
containers. HEPA and charcoal filters are disposed of
on a routine basis such that no large accumulation
exists. AAer removal, the interior storage is in a
controlled area where hose stations and fire
extinguishers are readily available.
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I. INTRODUCTIONAND SCOPF I. INTRODUCTIONAND SCOPE

This appendix applies to licensed nuclear power
electric generating stations that were operating prior
to January 1, 1979, except to the extent set forth in
5 50.48(b) of this part. With respect to certain
generic issues for such facilities it sets forth fire
protection features required to satisfy Criterion 3 of
Appendix A to this part.

1

A Fire Protection Safety Evaluation Report that has
been issued for each operating plant states how these
guidelines were applied to each facilityand identifies
open fire protection issues that willbe resolved when
the facility satisfies the appropriate requirements of
Appendix R to Part 50.

Although the WNP-2 plant was licensed to operate
after January 1, 1979, the guidelines of this appendix
were used in the development of the WNP-2 Fire
Protection Program. A comparison of the current
WNP-2 Fire Protection Program to Appendix R,
Section II, General Requirements, and against
Section III,Specific Requirements, has been included
in the Fire Protection Evaluation since 1981.

Appendix R, Section I, is provided here for
information only.

Criterion 3 of Appendix A to this part specifies that
"Structures, systems, and components important to
safety shall be designed and located to minimize,
consistent with other safety requirements, the
probability and effect of fires and explosions."

When considering the effects of fire, those systems
associated with achieving and maintaining safe
shutdown conditions assume major importance to
safety because damage to them can lead to core
damage resulting from loss of coolant through
boiloff.

The phrases "important to safety" or "safety-related"
willbe used throughout this Appendix R as applying
to all safety functions. The phrase "safe shutdown"
willbe used throughout this appendix as applying to
both hot and cold shutdown functions.

I
Clarification and guidance with respect to permissible alternatives to satisfy Appendix A to BTP 9.5-1 has been

provided in four other NRC documents:

"Supplementary Guidance on Information Needed for Fire Protection Evaluation," dated October 21, 1976;
"Sample Technical Specifications," dated May 12, 1977;
"Nuclear Plant Fire Protection Functional Responsibilities, Administrative Control and Quality Assurance,"
dated June 14, 1977;
"Manpower Requirements for Operating Reactors," dated May 11, 1978.
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Because fire may affect safe shutdown systems and
because the loss of function of systems used to
mitigate the consequences of design basis accidents
under post-fire conditions dose not per se impact
public safety, the need to limit fire damage to systems
desired to achieve and maintain safe shutdown
conditions is greater than the need to limitfire
damage to those systems required to mitigate the
consequences ofdesign basis accidents. Three levels
of fire damage limits are established according to the
safety functions of the structure, system, or
component.

Safety Function

Hot shutdown

Fire damage limits

One train of equipment necessary
to achieve hot shutdown from
either the control room or
emergency control station(s) must
be maintained free of fire damage
by a single fire, including an

2'xposurefire.

Cold shutdown Both trains ofequipment
necessary to achieve cold
shutdown may be damaged by a
single fire, but damage must be
limited so that at least one train
can be repaired or made operable
within 72 hr using onsite
capability.

Design basis
accidents

Both trains of equipment
necessary for mitigation of
consequences following design
basis accidents may be damaged
by a single exposure fire.

Exposure fire - An exposure fire is a fire in a given area that involves either in situ or transient combustibles and
is external to any structures, systems, or components located in or adjacent to that same area. The effects of such
fire (e.g. smoke, heat, or ignition) can adversely affect those structures, systems, or components important to
safety. 'I%us, a fire involving one train of safe shutdown equipment may constitute an exposure fire for the
redundant train located in the same area and a fire involving combustibles other tan either redundant train may
constitute an exposure fire to both redundant trains located in the same area.
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'Ihe most stringent fire damage limitshall apply for
those systems that fall into more than one category.
Redundant systems used to mitigate the consequences
of other design basis accidents but not necessary for
safe shutdown may be lost to a single exposure fire.
However, protection shall be provided so that a fire
within only one such system willnot damage the
redundant system.

II. GENERALREQUIREMENTS

A. Fire Protection Pro

H. GENERALREQUIREMENTS

A. ire Protection Pro

A fire protection program shall be established at each
nuclear power plant. The program shall establish the
fire protection of structures, systems, and components
important to safety at each plant and. the procedures,
equipment, and personnel required to implement the
program at the plant site.

The WNP-2 fire protection program establishes the
fire protection policy for the protection of structures,
systems, and components important to safety and
describes the plant procedures, equipment, and
personnel required to implement the program at the
plant site.

The fire protection program shall be under the
direction of an individual who has been delegated
authority commensurate with the responsibilities of
the position and who has available staff personnel
knowledgeable in both fire protection and nuclear
safety.

'IIie fire protection program shall extend the concept
of defense-in-depth to fire protection in fire areas
important to safety, with the following objectives:

to prevent fires from starting;

to detect rapidly, control, and extinguish
promptly those fires that do occur; and

to provide protection for structures, systems, and
components important to safety so that a fire that
is not promptly extinguished by the fire
suppression activities willnot prevent the safe
shutdown of the plant.

The personnel assigned responsibilities for the fire
protection program are described in Table F.3-1,
Section A.l.

The fire protection program shall extend the concept
of defense-in4epth to fire protection in fire areas
important to safety, with the followingobjectives:

to prevent fires from starting;

to detect rapidly, control, and extinguish
promptly those fires that do occur; and

to provide protection for structures, systems,
and components important to safety so that a fire
that is not promptly extinguished by the fire
suppression activities willnot prevent the safe
shutdown of the plant in the event of fire.
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B. Fire Hazards Anal sis

A fire hazards analysis shall be performed by The WNP-2 fire hazards analysis is provided in
qualified fire protection and reactor systems engineers Section F.4.
to (1) consider potential in situ and transient fire
hazards; (2) determine the consequences of fire in any
location in the plant on the ability to safely shutdown
the reactor or on the ability to minimize and control
the release of radioactivity to the environment; and
(3) specify measures for fire prevention, fire
detection, fire suppression, and fire containment and
alternative shutdown capability as required for each
fire area containing structures, systems, and
components important to safety in accordance with
NRC guidelines and regulations.

C. Fire Prevention Features C. Fire Prevention Features

Fire protection features shaH meet the following
general requirements for aH areas that contain or
present a fire hazard to structures, systems, or
components important to safety.

l. In situ fire hazards shall be identified and
suitable protection provided.

2. Transient fire hazards associated with normal
operation, maintenance, repair, or modification
activities shall be identified and eliminated
where possible. Those transient fire hazards that
can not be eliminated shall be controlled and
suitable protection provided.

3. Fire detection systems, portable extinguishers,
and standpipe and hose stations shall be
installed.

4. Fire barriers or automatic suppression systems
or both shall be installed as necessary to protect
redundant systems or components necessary for
safe shutdown.

Fire prevention features have been established at
WNP-2 as listed below:

l. The combustible loading calculation
(Reference F.7.3.b) identifies the in-situ and
the maximum expected transient fire loading
in each plant fire area. 'Ihe combustible
loading calculation results are an input to the
fire hazards analysis.

2. Plant procedures control the introduction of
combustible materials into the safety-related
areas of the plant.

3. Fire detection systems, portable fire
extinguishers, and standpipe and hose
connections are installed.

4. Fire barriers or automatic suppression
systems or both are installed for the
protection of redundant post-fire safe
shutdown equipment as detailed in the fire
hazards analysis.

5. A site fire brigade shall be established, trained,
and equipped and shall be on site at aH times.

6. Fire detection and suppression systems shall be
designed, installed, maintained, and tested by

5. The plant firbrigade has been established,
trained, and equipped. The fire brigade is
maintained onsite at aH times. The fire
brigade composition may be less than the
minimum requirements for a period of time
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personnel properly qualified by experience and
training in fire protection systems.

7. Surveillance procedures shall be established to
ensure that fire barriers are in place and that fire
suppression systems and components aie
operable.

not to exceed 2 hr in order to accommodate
unexpected absence provided immediate
action is taken to fillthe required position.

6. Fire detection and suppression systems are
designed by qualified engineering personnel.
Maintenance and testing is performed by
qualified plant maintenance and operations
personnel in accordance with plant
procedures.

7. Periodic testmg procedures have been
established to ensure that essential fire
barriers are in place and that fire detection
and suppression systems are operable.

D. Alternative or Dedicated Shutdown Ca abili D. Alternative or Dedicated Shutdown Ca abili

In areas where the fire protection features cannot
ensure safe shutdown capability in the event of a fire
in that area, alternative or dedicated shutdown
capability shall be provided.

Alternative shutdown capability is provided for use in
the event ofa fire in the main control room.

III. SPECIFIC REQUIREMENTS

A. Water Su lies for Fire Su ression stems

III. SPECIFIC REQUIREMENTS

A. Water Su lies for Fire Su ression S stems

Two separate water supplies shall be provided to
furnish necessary water volume and pressure to the
fire main loop.

See Section F.2.4.1 and Table F.3-1
(paragraphs E.2.a through E.2.g) for a description of
the fire protection system water supplies.

Each supply shall consist of a storage tank, pump,
piping, and appropriate isolation and control valves.
Two separate redundant suctions in one or more
intake structures from a large body or water (river,
lake, etc.) willsatisfy the requirement for two
separated water storage tanks. These supplies shall be
separated so that a failure of one supply willnot
result in a failure of the other supply.

Each supply of the fire water distribution system shall
be capable ofproviding for a period of2 hr the
maximum expected water demands as determined by
the fire hazards analysis for safety-related fire areas
or other areas that present a fire exposure hazard to
safety-related areas.
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When storage tanks are used for combined service
water/fire water use the minimum volume for fire
uses shall be ensured by means of dedicated tanks or
by some physical means such as a vertical standpipe
for other water service. Administrative controls
including locks for tank outlet valves, are
unacceptable as the only means to ensure minimum
water volume.

Other water systems used as one of the two fire water
supplies shall be permanently connected to the fire
main system and shall be capable of automatic
alignment to the fire main system. Pumps, controls,
and power supplies in these systems shall satisfy the
requirements for the main fire pumps. The use of
other water systems for fire protection shall not be
incompatible with their functions required for safe
plant shutdown. Failure of the other system shall not
degrade the fire main system.

B. Sectional Isolation Valves B. Sectional Isolation Valves

Sectional valves or key operated valves shall be
installed in the fire main loop to permit isolation of
portions of the fire main loop for maintenance or
repair without interrupting the entire water supply.

See Section F.2.4.1 and Table F.3-1,
paragraph E.2.a. for a description of the fire
protection system sectional isolation valves.

C. H drant Isolation Valves C. H drant Isolation Valves

Valves shall be installed to permit isolation of outside
hydrants from the fire main for maintenance or repair
without interrupting the water supply to automatic or
manual fire suppression systems in any area
containing or presenting a fire hazard to safety-related
or safe shutdown equipment.

See Section F.2.4.1 and Table F.3-1,
paragraph E.2.a. for a description of the fire
protection system hydrant isolation valves.

D. Manual Fire Su ression D. anual Fire Su ression

Standpipe and hose systems shall be installed so that
at least one effective hose stream willbe able to reach
any location that contains or presents an exposure fire
hazard to structures, systems, or components
important to safety.

See Section F.2.5.3 and Table F.3-1,
paragraph E.2.g and E.3.d for a description of the
hose standpipe system. Fire hose stations in the
reactor building are adequate to reach drywell fire
hazards.
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Access to permit effective functioning of the fire
brigade shall be provided to all areas that contain or
present an exposure fire hazard to structures, systems,
or components important to safety.

Standpipe and hose stations shall be inside PWR
containments and BWR coatainments that are not
inerted. Standpipe and hose stations inside
containment may be connected to a high quality water
supply of sufficient quantity and pressure other than
the fire main loop ifplant specific features prevent
extending the fire main supply inside containment.
For BWR diywells, standpipe aad hose stations shall
be placed outside the diy well with adequate lengths
of hose to reach any location inside the dry well with
an effective hose stream.

E. H drostatic Hose Tests E. H drostatic Hose Tests

Fire hose shall be hydrostatically tested at a pressure
of 150 psi or 50 psi above maximum fire main
pressure, whichever is greater. Hose stored in
outside hose houses shall be tested annually. Interior
standpipe hose shall be tested every 3 years.

See Section F.5.5 For a description of fire system
hose hydrostatic testing.

F. Automatic Fire Detection F. Automatic Fire Detection

Automatic fire detection systems shall be installed in
all areas of the plant that contain or present a hazard
to safe shutdown or safety-related systems or
components. These fire detection systems shall be
capable of operating with or without offsite power.

See Section F.2.3 and Table F.3-1, paragraphs E.l.a
through E.l.d for a description of the fire detection
system.

G. Fire Protection ofSafe Shutdown Ca abili G. Fire Protection ofSafe Shutdown Ca abili

1. Fire protection features shall be provided for
structures, systems, and components important
to safe shutdown. These features shall be
capable of limiting fire damage so that:

Fire protection ofpost-fire safe shutdown capability
is provided as detailed in the fire hazards analysis,
Section F.4.

a. One train of systems necessary to achieve
and maintain hot shutdown conditions from
either the control room or emergency
control station(s) is free of fire damage;
and
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b. Systems necessary to achieve and maintain
cold shutdown from either the control
room or emergency control station(s) can
be repaired within 72 hr.

2. Except as provided for in paragraph G.3 of this
section, where cables or equipment, including
associated non-safety circuits that could prevent
operation or cause maloperation due to hot
shorts, open circuits, or shorts to ground of
redundant trains of systems necessary to achieve
and maintain hot shutdown conditions are
located within the same fire area outside of
primary containment, one of the following
means of ensuring that one of the redundant
trains is free of fire damage shall be provided.

a. Separation of cables and equipment and
associated non-safety circuits of redundant
trains by a fire barrier having a 3-hr rating.
Structural steel forming a part ofor
supporting such fire barriers shall be
protected to provide fire resistance
equivalent to that required of the barrier.

b. Separation of cables and equipment and
associated non-safety circuits of redundant
trains by a horizontal distance ofmore than
20 ft with no intervening fire hazards. In
addition, fire detectors and an automatic
fire suppression system shall be installed in
the fire area.

c. Enclosure of cable and equipment and
associated non-safety circuits ofone
redundant train in a fire barrier having a
1-hr fire rating. In addition, fire detectors
and an automatic fire suppression system
shall be installed in the fire area.

Inside noninerted containments one of the
following fire protection means shall be

provided:
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d. Separation of cables and equipment and
associated non-safety circuits of redundant
trains by a horizontal distance ofmore than
20 ft with no intervening combustibles or
fire hazards;

e. Installation of fire detectors and an
automatic fire suppression system in the
fire area; or

f. Separation of cables and equipment and
associated non-safety circuits of redundant
trains by a noncombustible radiant energy
shield.

3. Alternative or dedicated shutdown capability and
its associated circuits independent of cables,
systems, or components in the area, room, or
zone under consideration shall be provided:

a. Where the protection of system whose
function is required for hot shutdown does
not satisfy the requirement of
paragraph G.2 of this section; or

b. Where redundant trains of system required
for hot shutdown located in the same fire
area may be subject to damage from fire
suppression activities or from the rupture
or inadvertent operation of the fire
suppression systems,

In addition, fire detection and a fixed fire
suppression system shall be installed in the area,
room, or zone under consideration.

3
Alternative shutdown capability is provided by rerouting, relocating, or modification of existing systems;

dedicated shutdown capability is provided by installed new structures and systems for the function ofpost-fire
shutdown.
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H. ~Fire Bri Hde H. ~Fire Bri Hde

A site fiire brigade trained and equipped for fire
fighting shall be established to ensure adequate
manual fire fighting capability for all areas of the
plant containing structures, systems, or components
important to safety. 'Ihe fire brigade shall be at least
five members on each shift. The brigade leader and
at least two brigade members shall have sufficient
training in or knowledge ofplant safety-related
systems to understand the effects of fire and fire
suppressants on safe shutdown capability. The
qualification of fire brigade members shall determine
their ability to perform strenuous fire fighting
activities. The shift supervisor shall not be a member
of the fire brigade. The brigade leader shall be
competent to assess the potential safety consequences

of a fire and advise control room personnel. Such
competence by the brigade leader may be evidenced

by possession of an operator's license or equivalent
knowledge ofplant safety-related systems.

The WNP-2 plant complies with these requirements
related to post-fire safe shutdown plant equipment.
The fixe brigade composition is specified in
Section 13.1.2.3.4. See paragraph II.C.S above and
Table P.3-1, paragraphs B.2 through B.S.

The minimum equipment provided for the brigade
shall consist ofpersonal protective equipment such as

turnout coats, boots, gloves, hard hats, emergency
communication equipment, portable lights, portable
ventilation equipment, and portable extinguishers.
Self~ntained breathing apparatus using full-face
positive pressure masks approved by National
Institute for Occupational Safety and Health (NIOSH)
- approval formerly given by the U.S. Bureau of
Mines) shall be provided for fire brigade damage
control and control room personnel. At least 10
masks shall be available for fire brigade personnel.
Control room personnel may be furnished breathing
air by a manifold system piped from a storage
reservoir ifpractical. Service or rated operating life
shall be a minimum of0.5 hr for the self~ntained
units.

At least a 1-hr supply ofbreathing air in extra bottles
shall be located on the plant site for each unit of
self~ntained breathing apparatus. In addition, an
onsite 6-hr supply of reserve air shall be provided and
arranged to permit quick and complete replenishment

Por each of the 10 required SCBA units, there is a
1-hr reserve supply of SCBA bottles located onsite.
The 6-hr supply is provided by compressor
recharging of SCBA bottles.
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of exhausted air supply bottles as they are returned.
Ifcompressors are used as a source ofbreathing air,
only units approved for breathing air shall be used

and the compressors shall be operable assuming a loss
of offsite power. Special case must be taken to locate
the compressor in areas free ofdust and
contaminants.

I. Fire Bri ade Trainin I. Fire Bri ade Trainin

The fire brigade training program shall ensure that the
capability to fight potential fires is established and
maintained. The program shall consist of an initial
classroom instruction program followed by periodic
classroom instruction, fire fighting practice, and fire
drills.

The WNP-2 plant fire brigade training program is
described in Section 13.2.2.5. 'Ihe requirements of
this section were used as guidance in the development
of this program. See Table F.3-1, paragraph B.S.

1. Instruction

a. The initial classroom instruction shall
include:

(1) Indoctrination of the plant fire fighting
plan with specific identification of each
individual's responsibilities.

(2) Identification of the type and location of
fire hazards and associated types of fires
that could occur in the plant.

(3) The toxic and corrosive characteristics
of expected products of combustion.

(4) Identification of the location of fire
fighting equipment for each fire area and
familiarization with the layout of the
plant including access and egress routes
to each area.

(5) The proper use ofavailable fire fighting
equipment and the correct method of
fighting each type of fire. The types of
fires covered should include fires in
energized electrical equipment, fires in
cables and cable trays, hydrogen fires,
fires involving flammable and
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combustible liquids or hazardous process
chemicals, fires resulting from
construction or modifications (welding),
and record file fires.

(6) The proper use of communication,
lighting, ventilation, and emergency
breathing equipment.

(7) The proper method for fighting fires
inside buildings and confined spaces.

(8) The direction and coordination of the
fire fighting activities (fire brigade
leaders only).

(9) Detailed review of fire fighting
strategies and procedures.

(10) Review of latest plant modifications and
corresponding changes in fire fighting
plans.

NOTE: Items (9) and (10) may be deleted from
the training ofno more than two of the
non~peiations personnel who may be
assigned to the fire brigade.

b. 'Ihe instruction shall be provided by
qualified individuals who are knowledgeable,
experienced, and suitable trained in fighting
the types of fires that could occur in the
plant and in using the types of equipment
available in the nuclear power plant.

c. Instruction shall be provided to all fire
brigade members and fire brigade leaders.

d. Regular planned meetings shall be held at
least every 3 months for all brigade members
to review changes in the fire protection
program and other subjects as necessary.

e. Periodic refresher training sessions shall be
held to repeat the classroom instruction
program for all brigade members over a
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2-year period. These sessions may be
concurrent with the regular planned
meetings.

2. Practice

Practice sessions shall be held for each shift fire
brigade on the proper method of fighting the
various types of fires that could occur in a
nuclear power plant. These sessions shall
provide brigade members with experience in
actual fire extinguishment and the use of
emergency breathing apparatus under strenuous
conditions encountered in fire fighting. These
practice sessions shall be provided at least once

per year for each fire brigade member.

3. Drills

a. Fire brigade drills shall be performed in
the plant so that the fire brigade can
practice as a team.

b. Drills shall be performed at regular
intervals not to exceed 3 months for each
shift fire brigade. Each fire brigade
member should participate in each drill,
but must participate in at least two drills
per year.

A sufficient number of these drills, but not
less that one for each shift fire brigade per
year, shall be unannounced to determine
the fire fighting readiness of the plant fire
brigade, brigade leader, and fire protection
systems and equipment. Persons planning
and authorizing an unannounced drill shall
ensure that the responding shift fire brigade
members are not aware that a drill is being
planned until it is begun. Unannounced
drills shall not be scheduled closer than
4 weeks.

At least one drillper year shall be
performed on a "back shiA" for each shift
fire brigade.
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c. The drills shall be preplanned to establish
the training objectives of the drilland shall
be critiqued to determine how weH the
training objectives have been met.
Unannounced drills shall be planned and
critiqued by members of the management
staff responsible for plant safety and fire
protection. Performance deficiencies of a
fire brigade or of individual fire brigade
members shall be remedied by scheduling
additional training for the brigade
members. Unsatisfactory drillperformance
shall be followed by a repeat drillwithin
30 days.

d. At 3-year intervals, a randomly selected
unannounced drill shall be critiqued by
qualified individuals independent of the
licensee's staK A copy of the written
report from such individuals shall be
available for NRC review.

e. Drills shall as a minimum include the
following:

(1) Assessment of fire alarm
effectiveness.

(2) Assessment of each brigade member's
knowledge ofhis or her role in the
fire fighting strategy for the area
assumed to contain the fire.
Assessment of the brigade member's
conformance with established plant
fire fighting procedures and use of
fire fighting equipment, including
self~ntained breathing apparatus,
communication equipment, and
ventilation equipment to the extent
practicable.

(3) The simulated use of fire fighting
equipment required to cope with the
situation and type of fire selected for
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the drill. The area and type of fire
chosen for the drill should differ from
those used in the previous drill so that
brigade members are trained in
fighting fires in various plant areas.
The situation selected should simulate
the size and arrangement of a fire that
could reasonably occur in the area
selected, allowing for fire
development due to the time required
to respond, to obtain equipment, and
organize for the fire, assuming loss of
automatic suppression capability.

(4) Assessment ofbrigade leader'
direction of the fire fighting effort as

to thoroughness, accuracy, and
effectiveness.

4. Records

Individual records of training provided to each
fire brigade member, including drill critiques,
shall be maintained for at least 3 years to ensure
that each member receives training in all parts of
the training program. 'Ihese records of training
shall be available for NRC review. Retraining
or broadened training for fire fighting within
buildings shall be scheduled for all those brigade
members whose performance records show
deficiencies.

Emergency lighting units with at least an 8-hr battery
power supply shall be provided in all areas needed for
operation of safe shutdown equipment and in access
and egress routes thereto.

Emergency lighting is provided as detailed in
Section 9.5.3.

K. Administrative Controls K. Administrative Controls

Administrative controls shall be established to
minimize fire hazards in areas containing structures,
systems; and components important to safety. These
controls shall establish procedures to:

The WNP-2 plant complies with these requirements
through implementation of the procedures of
Reference F.7.8 which contain the program
administrative controls. See Table F.3-1,
paragraphs B.1 through B.5.
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1. Govern the handling and limitation of the use of
ordinary combustible materials, combustible and
flammable gases and liquids, high efficiency
particulate air and charcoal filters, diy ion
exchange resins, or other combustible supplies
in safety-related areas.

2. Prohibit the storage of combustibles in
safety-related areas or establish designated
storage areas with appropriate fire protection.

3. Govern the handling of and limit transient fire
loads such as combustible and flammable
liquids, wood and plastic products, or other
combustible materials in buildings containing
safety-related systems or equipment during aH
phases ofoperating, and especially during
maintenance, modification, or refueling
operations.

4. Designate the onsite staff member responsible
for the in plant fire protection review of
proposed work activities to identify potential
transient fire hazards and specify required
additional fire protection in the work activity
procedure.

0'.

Govern the use of ignition sources by use of a
flame permit system to control operations. A
separate permit shall be issued for each area
where work is to be done. Ifwork continues
over more than one shift, the permit shaH be
valid for not more than 24 hr when the plant is
operating or for the duration ofa particular job
when the plant is shutdown.

Ignition source permit extensions are strictly
controlled during plant operating conditions.

6. Control the removal from the area ofaH waste,
debris, scrap, oil spills, or other combustibles
resulting from the work activity immediately
foHowing completion of the activity, or at the
end of each work shift, whichever comes first.

Maintain the periodic housekeeping inspections
to ensure continued compliance with these
administrative controls.
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8. Control the use of specific combustibles in
safety-related areas. Allwood used in
safety-related areas during maintenance,
modification, or refueling operations(such as

laydown blocks or scaffolding) shall be treated
with a flame retardant. Equipment or supplies
(such as new fuel) shipped in untreated
combustible packing containers may be
unpacked in safety-related areas ifrequired for
valid operating reasons. However, all
combustible materials shall be removed from the
area immediately following the unpachng.
Such transient combustible material, unless
stored in approved containers, shall not be left
unattended during lunch breaks, shift changes,
or other similar periods. Loose combustible
packing material such as wood or paper
excelsior, or polyethylene sheeting shall be
placed in metal containers with tight-fitting
selfwlosing metal covers.

WNP-2 FIRE PROTECTION PROGRAM

Minor amounts ofuntreated wood are allowed to
account for necessaxy tools and equipment used
within plant areas.

9. Control actions to be taken by an individual
discovering a fire, for example, notification of
control room, attempt to extinguish fire, and
actuation of local fire suppression systems.

10. Control actions to be taken by the control room
operator to determine the need for brigade
assistance on repoxt of a fire or receipt ofalarm
on control room annunciator panel, for example,
announcing location of fire over PA system,
sounding fire alarms, and notifying the shift
supervisor and the fire brigade leader of the
type, size, and location of the fixe.

Control the actions to be taken by the fire
brigade aiter notification by the control room
operator of a fire, for example, assembling in a
determined location, receiving directions from
the fire brigade leader, and discharging specific
fire fighting responsibilities including selection
and transportation of fire fighting equipment to
fire location, selection ofprotective equipment,
operating instructions for use of fire suppression
systems, and use ofpreplanned strategies for
fighting fires in specific areas.
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12. Define the strategies for fighting fires in all
safety-related areas presentiag a hazard to
safety-related equipment. These strategies shall
designate:

Fire hazards in each area covered by the

specific prefire plans.

b. Fire extinguishants best suited for
controlling the fires associated with the fire
hazards in that area aad the nearest location
of these extinguishants.

Most favorable direction from which to
attack a fire in each area in view of the
ventilation direction, access hallways,
stairs, and doors that are most likely to be
free of fire, and the best station or
elevation for fighting the fire. Allaccess
and egress routes that involve locked doors
should be specifically identified in the
procedure with the appropriate precautions
aad methods for access specified.

Plant systems that should be managed to
reduce the damage potential during a local
fire aad the location of local and remote
controls for such management (e.g. any
hydraulic or electrical systems in the zone
covered by the specific fire fighting
procedure that could increase the hazards in
thc area because of overpressurization or
electrical hazards).

Vital heat-sensitive system componeats that
need to be kept cool while fighting a local
fire. Particularly hazardous combustibles
that need cooling should be designated.

Organization of fire fighting brigades and
the assignment of special duties according
to job title so that all fire fighting functions
are covered by any complete shift
personnel complement. These duties
include command control of the brigade,
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transporting fire suppression and support
equipment to the fire scenes, applying the
extinguishant to the fire, communication
with the control room, and coordination
with outside fire departments.

g. Potential radiological and toxic hazards in
fire zones.

h. Ventilation system operation that ensures
desired plant air distribution when
ventilation flow is modified for fire
containment or smoke clearing operations.

i. Operations requiring control room and
shift engineer coordination or
authorization.

j. Instructions for plant operators and general
plant personnel during fire.

L. Alternative and Dedicated Shutdown Ca abili L. Alternative and Dedicated Shutdown Ca abili

1. Alternative or dedicated shutdown capability
provided for a specific fire area shall be able to
(a) achieve and maintain subcritical reactivity
conditions in the reactor, (b) maintain reactor
coolant inventory, (c) achieve and maintain hot
standby conditions for a PWR (hot shutdown
for a BWR); (d) achieve cold shutdown
conditions thereaAer. During the post-fire
shutdown, the reactor coolant system process
variables shall be maintained within those
predicted for a loss ofnormal ac power, and the
fission product boundary integrity shall not be
affected; i.e. there shall be no fuel clad damage,
rupture of any primary coolant boundary, or
rupture of the containment boundary.

Alternative shutdown capability is provided for use in
the event of a main control room fire. 'Ihe term
'dedicated shutdown system'sed in the fire hazards
analysis and in related post-fire safe shutdown
analyses refers to the preferred protection of
Division 2 systems in fire areas which contain both
redundant trains of post-fire safe shutdown systems.
This term does not relate to 'dedicated shutdown
capability's defined in footnote 2 ofAppendix R to
10 CFR 50.,

The systems used for post-fire safe shutdown are
described in Section F.4.3.

2. The performance goals for the shutdown
functions shall be:

As defined in the Standard Technical Specifications.
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a. 'Ihe reactivity control function shall be
capable of achieving and maintaining cold
shutdown reactivity conditions.

b. 'Ihe reactor coolant makeup function shall
be capable ofmaintaining the reactor
coolant level above the top of the core for
BWRs and within the level indication in
the pressurizer for PWRs.

c. The reactor heat removal function shall be
capable or achieving and maintaining decay
heat removal.

d. The process monitoring function shall be
capable ofproviding direct readings of the
process variables necessary to perform and
control the above functions.

e. 'Ihe supporting functions shall be capable
ofproviding the process cooling,
lubrication, etc., nece.waxy to permit the
operation of the equipment used for safe
shutdown functions.

3. 'Ihe shutdown capability for specific fire areas
may be unique for each such area, or it may be
one unique combination of systems for all such
areas. In either case, the alternative shutdown
capability shall be independent of the specific
fire area(s) and shall accommodated post-fire
conditions where offsite power is available and
where offsite power is not available for 72 hr.
Procedures shall be in effect to implement this
capability.

4. Ifthe capability to achieve and maintain cold
shutdown willnot be available because of fire
damage, the equipment and systems comprising
the means to achieve and maintain the hot

5
An acceptable method of complying with this alternative would be to meet Regulatory Guide 1.75 position 4

related to associated circuits and IEEE Standard 384-1974 (Section 4.5) where trays from redundant safety
divisions are so protected that postulated fires affect trays from only one safety division.
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10 CFR 50 APPENDIX R SECTION WNP-2 FIRE PROTECTION PROGRAM

standby or hot shutdown condition shall be
capable ofmaintaining such conditions until
cold shutdown can be achieved. Ifsuch
equipment and systems willnot be capable of
being powered by both onsite and offsite electric
power systems because of fire damage, an
independent onsite power system shall be
provided. The number ofoperating shift
personnel, exclusive of fire brigade members,
required to operate such equipment and systems
shall be onsite at all times.

5. Equipment and systems comprising the means to
achieve and maintain cold shutdown shall not be
damaged by fire, or the fire damage to such
equipment and systems shall be limited so that
the systems can be made operable and cold
shutdown can be achieved within 72 hr.
Materials for such repairs shall be readily
available onsite and procedures shall be in effect
to implement such repairs. Ifsuch equipment
and systems used prior to 72 hr aAer the fire
willnot be capable ofbeing powered by both
onsite and offsite electric power systems because
of fire damage, an independent onsite power
system shall be provided. Equipment and
systems used after 72 hr may be powered by
offsite power only.

6. Shutdown system installed to ensure post-fire
shutdown capability need not be designed to
meet Seismic Category I criteria, single failure
criteria, or other design basis accident criteria,
except where required for other reasons, e.g.
because of interface with or impact on existing
safety system, or because of adverse valve
actions due to fire damage.

The safe shutdown equipment and systems for
each fire area shall be known to be isolated from
associated non-safety circuits in the fire area so
that hot shorts, open circuits or shorts to ground
in the associated circuits willnot prevent
operation of the safe shutdown equipment. 'Ihe
separation and barriers between trays and
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conduits containing associated circuits ofone
safe shutdown division and trays and conduits
containing associated circuits or safe shutdown
cables from the redundant division, or the
isolation of the associated circuits such that a
postulated fire involving associated circuits will
not prevent safe shutdown.

M. ire Barrier Cable Penetration Seal lification M. Fire Barrier Cable Penetration Seal lification

Penetration seal designs shall use only
noncombustible materials and shall be qualifiicd by
tests that are comparable to tests used to rate fire
barriers. The acceptance criteria for the test shall
include:

The WNP-2 plant complies with this requirement
except that silicone foam is combustible. Sce
Section F.2.2 for a discussion ofpenetration seal
qualification.

N. Fire Doors N. Fire Doors

Fire doors shall be selfwlosing or provided with
closing mechanisms and shall be inspected
semiannually to verify that automatic hold-open,
release, and closing mechanisms and latches are
operable.

See Sections F.2.2.1 and F.SP7 for a discussion of
fire doors.

One of the followingmeasures shall be provided to
ensure they willprotect the opening as required in
case of fire:

1. Fire doors shall be kept closed and electrically
supervised at a continuously manned location;

2. Fire doors shaH be locked closed and inspected
weekly to verify that the doors are in the closed
position;

3. Fire doors shall be provided with automatic
hold-open and release mechanisms and inspected
daily to verify that doorways are free or
obstructions; or

4. Fire doors shall be kept closed and inspected
daily to verify that they are in the closed
position.
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OF 10 CFR 50 APPENDIX R (Continued)
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'Ihe fire brigade leader shall have ready access to
keys for any locked fire doors.

Areas protected by automatic total flooding has
suppression systems shall have electrically
supervised selfcclosing fire doors or shall satisfy
option 1 above.

O. Oil Collection S stem for Reactor Coolant Pum O. Oil Collection S stem for Reactor Coolant Pum

The reactor coolant pump shall be equipped with an
oil collection system ifthe containment is not inerted
during normal operation. The oil collection system
shall be so designed, engineered, and installed that
failure willnot lead to fire during normal or design
basis accident conditions and that there is reasonable
assurance that the system willwithstand the safe
shutdown earthquake.

The WNP-2 plant has a nitrogen inerted containment
and therefore this requirement does not apply to
WNP-2.

6
See Regulatory Guide 1.29 - "Seismic Design Classification," Paragraph C.2.
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F.4 FIRE HAZARDS ANALYSIS

The fire hazards analysis determines the adequacy of the fire protection features to prevent and
mitigate the consequences of a postulated fire. A fire hazards analysis is performed for each
fire area within the reactor building, the radwaste control building, the diesel generator
building, the standby service water pump houses, reactor recirculation system (RRC) pump
adjustable speed drive (ASD) building, and the turbine generator building.

The fire hazards analysis identifies the potential fire consequences based on consideration of
the design basis fire, the location ofpost-fire safe shutdown equipment and cabling located
within the 'area, the construction of the fire area, and the available fire protection systems.
Potential fire consequences are evaluated to:

a.
b.
C.

d.

Ensure the capability to achieve and maintain safe shutdown,
Prevent radioactive release to ensure the health and safety of the public,
Ensure safe egress for employees, and
Provide for plant property protection.

The ability of the plant to attain and maintain post-fire safe shutdown is evaluated against the
requirements of the following:

a. 10 CFR 50 Appendix A, General Design Criterion 3, Fire Protection,

b. 10 CFR 50 Appendix R, Section III.G, Fire Protection of Safe Shutdown
Capability,

c. 10 CFR 50 Appendix R, Section III.J, Emergency Lighting, and

d. 10 CFR 50 Appendix R, Section III.L,Alternative and Dedicated Shutdown
Capability.

Clarification on the above was obtained from various generic letters (Reference F.7.2.d).

The methodology used to perform the fire hazards analyses is detailed below.

F.4.1 PLANTFIRE AREA ARIUQTGEMENT

The plant buildings are divided into fire areas generally based on the location of equipment
needed for safe post-fire shutdown and on the construction of the building walls, floor, and
ceiling assemblies. A fire area is that portion of a building or plant site which is separated
from other areas by barriers which are sufficient to withstand the fire hazards associated with
the area and which willprotect important equipment outside the area from a fixe within the
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area. Section F.4.4.3 provides a listing and description of the plant fire areas. Drawings
which show the arrangement of the plant fire areas are contained in Section F.6.

F.4.2 DESIGN BASIS FIRE

The foe hazards analysis uses the concept of a "design basis fire" to estimate the magnitude
and severity of a potential fire. Design basis fires are those postulated to result from the
combustion of the exposed combustibles within the fire area, assuming that no manual or
automatic fire fighting has been initiated. The effects of the design basis fire are evaluated to
ensure the adequacy of the fire area boundaries and to evaluate the potential effects of the fire
on plant equipment located within the area. The combustible loading for each fire area is
contained in calculation FP-02-85-03.

The combustible loading value is intended to provide an approximate estimate of the probable
maximum fire severity. The combustible load concept does not account for factors such as
ceiling height, ventilation, combustible concentrations, or storage methods which may
significantly affect actual fire growth. The combustible load is usually conservative as it
assumes total combustion whereas more accurate methods account for residue and incomplete
combustion. The combustible load provides a conservative, relative measure of expected fire
severity in each plant fire area. This conservatism in the combustible loading calculation
generally accounts for combustibles which are not specifically included in the area fire
loading.

F.4.2.1 Combustible Loadin As um tions

To calculate the area combustible loading, the major sources of combustibles within each plant
fire area are identified. The entire weight of cable insulation in cable trays (covered or open)
is included in the combustible loading. Cables inside conduits and within fire rated raceway
barriers are not considered in the overall area combustible loading calculation. Enclosures or
electrical panels are expected to prevent the electrical cabling from significantly contributing to
the general area fire hazard. The only exception is cabling inside main control room electrical
panels which is included in the combustible loading calculation. Cabling within the main
control room power generation control complex (PGCC) underfloor raceways is excluded due
to the protective steel enclosures and Halon protection.

Similarly, oil or grease in totally enclosed bearing housings in which the oil or grease is not
pressurized or recirculated (such as the grease inside a motor operator) is not included in the
combustible load calculations. Flammable/combustible liquids stored inside listed storage
cabinets are also not considered to contribute to the general area fire hazard.

The transient combustible loading is generally included in the area combustible loading
calculation by adding a value of 8,400,000 Btu (corresponding to a 55-gal drum of oil) to the
heat release for the fire area. Certain fire areas may have larger or smaller transient fire
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loadings due to fire area location and use. The transient combustible value for the fire area is
assumed to represent a bounding value of the potential transient fire loading and is not
expected to exactly correlate with plant walkdown data.

l

F.4.2.2 Combustible Loadin Calculations Methodolo

The combustible loading values were developed as follows:

aO First, the major sources of combustibles (oil, electrical cable, charcoal, and
storage) are identified. Data from plant equipment manuals is used when
available to verify the oil and charcoal quantities. The amount of electrical
cable within each area is obtained from electrical raceway information.
Quantities of other materials were estimated during plant walkdowns.

b. Second, the heat release from each combustible is multiplied by its heat of
combustion yielding the heat released. The lower heat of combustion value is
used as the combustion products remain gaseous under fire conditions. This
value represents a 'maximum'eat release as incomplete oxidation or partial
burning in an actual fire would reduce the heat release. See Reference F.7.3.b
for a list of material heat of combustion values (Btu/lb).

C. Next, the gross floor area (the floor area within the inside perimeter of the
outside walls of the building with no deduction for interior walls, columns, or
other features) of the fire area is calculated using dimensions taken from (or
scaled from) plant drawings.

d. The total heat released (Btu) from the in-situ combustible materials in the fire
area is totaled with the assumed heat release due to transient fire loading. This
value is divided by the gross floor area (ft ) yielding the fire loading for the fire
area in Btu/ft .

e. The expected duration of the fixe may be estimated from the combustible
loading calculation by dividing the fue loading in the fire area by
80,000 Btu/ft . This value co~nds to a 1-hr fire loading based on
Table 6-8A of the NFPA Fire Protection Handbook (Reference F.7.2.b).

The Section F.4.4.4 detailed Fire Hazards Analysis (FHA) does not list the
specific combustible loading in Btu/ft or expected fin duration. The detailed
combustible loading analysis is in calculation FP-02-85-03 (Reference F.7.3.b).
The detailed FHA, Section F.4.4.4, lists the relative fize area hazard severity as
follows:
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Low = 0 to 80,000 Btu/ft
Medium = between 80,000 and 160,000 Btu/ft
High = above 160,000 Btu/ft

The above is based on NFPA (Reference F.7.2.h) with additional conservative margin.

F.4.2.3 Fire Protection En neerin Evaluations

In accordance with the guidance of Generic Letter 86-10, fire protection engineering
evaluations may be performed to assess the adequacy of alternatives to prescriptive fire
protection guidance documents. Examples include deviations to NFPA codes, partial area
suppression or detection, less than 3-hr barriers, etc., and typically involve a comparison of
the hazards to the fire protection features. Fire protection engineering evaluations deviating
from NRC committed guidance documents should be prepared/approved by a qualified fire
protection engineer, meet Standard License Condition 2.c(14) and be maintained on file for
NRC review.

F.4.3 POST-FIRE SAFE SEiVI'DOWN

The systems and equipment which are designated as post-fire safe shutdown equipment
represent the minimum equipment which is necessary to bring the plant to a safe cold
shutdown condition in the event of a fire in any area of the plant. Only that portion of
post-fire safe shutdown equipment which is expected to be free of fire damage is cmdited for
post-fire safe shutdown, although other plant systems and equipment could also be available
for use after a fire.

The development of the post-fire safe shutdown equipment list is based on the following:

a. The post-fire safe shutdown systems must be capable of accommodating
conditions where offsite power is available or where offsite power is not
available for 72 hr.

b. Fires are not postulated to occur simultaneously with other plant accidents or
design basis events such as a loss-of-coolant accident (LOCA), an operating
basis earthquake, or a safe shutdown earthquake.

C. Single failure (including operator error) is not considered (i.e., only a single
shutdown train is required to mitigate a design basis fire). For example, a
single failure of a remote shutdown transfer switch is not considered in the
analysis of the remote shutdown system.

d. Allplant equipment is functional (not in test, maintenance, or out of service) at
the time of fire.
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The post-fire safe shutdown systems need not be designed to cope with other
plant accidents such as pipe breaks or stuck valves, except those portions of the
systems which interface with or impact existing safety systems.

The safe shutdown capability should not be adversely affected by a fire which
results in the loss of all automatic function from unprotected circuits located in
the area in conjunction with one worst case spurious actuation or signal resulting
from a fire.

Fail safe circuits (electrical divisions 4, 5, 6, and 7) are designed to fail in a
safe manner ifsubjected to fire damage. For example, reactor scram, once
initiated, cannot be overridden as a consequence of fire.

Alternative shutdown systems used in the event of a main control room fire
must meet the requirements of 10 CFR 50, Appendix R Section III.L,with the
exception of the following:

Section III.L.l,requires that "during post-fire shutdown, the reactor coolant
system process variables be maintained within those predicted for a loss of
normal ac power." The WNP-2 analysis is based on maintaining reactor
parameters within those values predicted for the existing Chapter 15 transient
analyses, Spurious signals are considemd one at a time, and are evaluated to
determine whether the signal could indirectly or directly affect safe shutdown
capability. (Reference F.7.5.c).

Three phase power feeders are assumed not to fail in such a manner as to
reconnect to an adjacent three phase power feeder and cause an electrically
isolated motor to operate except for those supplying power to high-to-low
pressure interface valves.

Due to low fire loading and/or available fire suppression and detection systems,
the failure of Seismic Category I supports and steel raceways in such a manner
that cross circuiting of cables between raceways or loss of safe shutdown
equipment from falling debris is not considered to be cable.

Failure of nonseismically supported electrical components of lighting,
communication, fire protection, and security systems have been evaluated to
ensure post-fire safe shutdown components in Seismic Category I areas are not
affected.

Stainless steel instrument sensing lines and their supports have been analyzed to
ensure that the lines willnot fail as a result of the temperature increases
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resulting from potential fire conditions in the vicinity of the lines. In certain
areas, the sensing lines are routed through areas which are estimated to have a

localized fixe loading which could result in support temperatures exceeding
1200'F. In these areas, the sensing line supports are protected by fixbarriers.

m. A properly coordinated circuit protective device (fuse, breaker, etc.) willisolate
any downstream fault that results from a design basis fire even ifthe protective
device is in the fixe area.

n. The emergency or abnormal response procedures allow the operator sufficient
information to determine which equipment is available for post-fire shutdown in
the event of a fixe outside the main control room.

o. There are no actions (repairs) taken by plant staff to bring back into service a

piece of equipment which has failed due to fire conditions and is necessaxy for
safe post-fixe shutdown.

To provide the capability to safely shut down with or without offsite power available, post-fire
shutdown is accomplished using the suppression pool for reactor inventory and
depxessurization. (Reference F.7.3.c).

Post-fix safe shutdown may be initiated by a manual reactor scram or by an automatic scram
resulting from a loss of offsite power with the accompanying loss of normal feedwater. The
negative reactivity available due to control rod insertion upon scram willmaintain
subcriticality from event initiation to cold shutdown. The high pressure systems (e.g., HPCS
or RCIC) are assumed to be unavailable for post-fire shutdown.

The main steam isolation valves (MSIVs) are closed manually or automatically by a loss of the
grid. Vessel isolation occurs as the water level decreases and no high pressure makeup
systems are available. Upon isolation, the vessel pressure increases resulting in the
safety/relief valve (SRV) opening and discharging steam to the suppression pool. Manual
operation of the automatic depressurization system (ADS) SRVs is initiated to rapidly
depxessurize the vessel and allow initiation of residual heat removal system in its alternative
cooling mode. The automatic features of the systems such as the RHR logic cixcuitxy or auto
synchronizing of the diesel generator are not credited for post-fire safe shutdown.

At least five SRVs and one residual heat removal loop are available for post-fixe shutdown for
a fire in any area. In the event of a main contxol room fixe, at least five SRVs are available
(thxee SRV controls are provided on each remote shutdown panel). Depressurization is
accomplished using five SRVs as a minimum, as prescribed in the Emergency Operating
Procedures (EOPs). GE analysis shows that peak clad temperature and reactor pressure vessel
(RPV) water level remain acceptable for a blowdown initiated when wide range water level
instrument indicates TAF (-161 in. including loop inaccuracies) (Reference F.7.3.c). TAF is

F.4-6



WNP-2 FSAR Amendment 53
November 1998

shown to be reached at approximately 23 minutes after main steam line isolation, ifno low
pressure system injection occurs.

The RHR system is used in its alternate shutdown cooling mode to remove decay heat and
maintain the suppression pool temperature below limits. Cooling water to the RHR system is
supplied by the service water system.

Instrumentation for reactor vessel water level, reactor vessel pressure, suppression pool
temperature, and suppression pool water level are used forprocess monitoring during post-fire
shutdown.

Ventilation systems for the main control room, remote shutdown room, vital switchgear
rooms, cable spreading room/cable chase, safe shutdown pump rooms, and MCC rooms in the
xeactor building are evaluated to ensure they remain available to support post-fire shutdown
where required.

High to low pxessure interfaces are defined as any low pressure piping that connects directly to
the reactor coolant system boundary. To prevent a LOCA outside the primary containment
fxom occurring due to a DBF, protection of at least one of two series high-to-low pressure
interface valves is required. WNP-2 does not consider paths with three or more normally
closed valves to be a concern during fire-generated spurious equipment operation. High to low
pressure interface flow paths squiring two or less spurious actuations are evaluated relative to
their safety significance. The foHowing is a listing of high to low pressure interfaces evaluated
for the effects of fixe.

a. RHR-V-8 and RHR-V-9 - (during normal plant operation, power is removed
from RHR-V-9). This precludes operation via spurious contxol circuit
energization. The power cable is routed in a grounded steel conduit containing
no energized circuits in fire areas R-1 and RC-3 to prevent valve opening.

RHR-V-123A and RHR-V-53A - during normal plant operation, power is
removed from RHR-V-123A. This precludes operation via spurious control
circuit energization. The power cable is routed in a grounded steel conduit
containing no energized circuits in fire area R-1 to prevent valve opening.

C. RHR-V-123B and RHR-V-53B - same as above.

d. MS-V-1 and MS-V-2 - the spurious opening of these valves result in an
equivalent small break LOCA inside containment with a potential for
radiological release to the environment. Multiple system actuations willalso
occur as a result of the expected high drywell pressure. The results of the
analysis are listed below:
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1. RPV inventory loss is miiiiinalwith direct RPV inventory return to the
suppression pool,

2. Resulting containment parameters ave bounded by the small break LOCA
analysis,

3. Multiple system actuations have no effect on safe shutdown, and

4. Radioactivity release willbe minimal since containment willisolate on a
FA signal limiting dose to less than 10 CFR 100 limits.

e. MS-V-16 and MS-V-19:

RPV inventory losses are well within the makeup capability of the
protected RHR system,

2. RPV inventory blowdown is miniinal and does not significantly affect
suppression pool water inventory, and

The potential radioactivity releases offsite are well below 10 CFR 100
limits.

RWCU-FCV-33 and RWCU-V-34 or RWCU-V-35 - plant procedures direct the
closure of a manual isolation valve RWCU-V-32 as part of the fire safe
shutdown process.

g. RCIC-V-45 and RCIC-RD-1 and RCIC-RD-2:

1. RPV inventory losses are weH within the makeup capability of the
protected RHR system,

2. Flooding in secondaiy containment does not affect safe shutdown, and

3. The potential radioactivity releases offsite are well below 10 CFR 100
limits.

F.4.3.1 Normal Post-Fire Safe Shutdown ui ment

One train of the normal post-fire safe shutdown equipment is used to bring the plant to a safe
cold shutdown condition from the main control room. The normal post-fire safe shutdown
systems consist of two mandant trains (Division 1 and Division 2) as foHows:
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The Division 2 post-fire safe shutdown system consists of equipment and cabling of the
following systems:

RHR B (alternate shutdown cooling mode Division 2),
SW B (Division 2),
ADS/MSRV (Division 2),
Supporting heating, ventilating, and air-conditioning (HVAC) systems (Division 2),
System status monitoring instrumentation (Division 2),
MSIVs (Division 2), and
Supporting electrical power, DG and battery (Division 2).

The Division 1 post-fire safe shutdown system consists of equipment and cabling of the
following systems:

RHR A (alternate shutdown cooling mode, Division 1),
SW A (Division 1),
ADS/MSRV (Division 1),
Supporting HVAC systems (Division 1),
System status monitoring instrumentation (Division 1),
MSIVs (Division 1), and
Supporting electrical power including DG and battery (Division 1).

The automatic features of these systems, such as the RHR logic circuitry or auto-synchronizing
of the diesel generator are not credited. Only those instruments which are designated as
post-fire safe shutdown equipment have been evaluated to ensure their availability in the event
of fire.

The normal post-fire safe shutdown equipment is listed in Table F.4-1.

F.4.3.2 Remote Post-Fire Safe Shutdown ui ment

In the event of a main control room fire, selected portions of the Division 1 and Division 2
post-Qze safe shutdown systems are used to shut down the reactor from outside the control
room. Necessary instrumentation and controls for ttuee Division 1 and three Division 2
SRVs, Division 2 RHR, Division 2 service water, and supporting power and ventilation
systems are located on the remote shutdown and other local panels. Manual transfer switches
isolate the controls for certain components from the main control room.

The only operator actions which are credited prior to evacuation are manual reactor scram and
MSIV closure. Prior to control room evacuation, the operators willrequest Security to unlock
security doors required for remote shutdown and announce the reactor scram and control room
evacuation. Iftime is available, prior to control room evacuation, the operators willalso
perform the following actions:
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ao

b.
C.

d.

Manually initiate reactor core isolation cooling (RCIC),
Start SW loop A and B,
Trip the main generator, and
Transfer SM-7 and SM-8 to the backup transformer.

The MSIVs and the reactor protection system (RPS) are fail safe systems which are routed in
grounded raceways to ensure that loss ofpower resulting from a fire willfail these circuits to a
safe condition.

Following evacuation of the control room, the operators

ao Transfer control away from the control room to the remote shutdown and other
local panels,

b. Start standby service water pump to provide cooling water to the diesel
generator,

Start diesel generator 2 and manually sync to grid,

d. Initiate RHR in the alternate shutdown cooling mode (injection of suppxession
pool water directly into the reactor) when the reactor pressure is reduced below
the RHR pump design operating pressure, ~,
Operate a miniinum of five SRVs using the controls at the remote and alternate
xemote shutdown panels when RPV level reaches 150 in. indicated, and

f. Monitor and take action to shed designated loads as required for a fire in the
main control room which results in high impedance faults on cables powered
from 125-V dc power.

Indication for the followingparameters is located on the remote shutdown panels;

a.

b.
C.

d.
e.

f.

Reactor water level,
Reactor pressure,
Suppression pool water level,
Suppression pool water temperature,
Residual heat removal pump flow, and
Standby service water pump discharge pressure.

The Division 2 diesel generator supplied emergency lighting in the remote shutdown areas at
el. 467 ft of the radwaste building has been evaluated to ensure the lighting willremain
available in the event of a contxol room fixe. ~ 'i
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The remote post-fire shutdown system thus consists of the following:

a.
b.
C.

d.
e.

f.

RHR B (Division 2),
SW B (Division 2),
ADS/MSRV (Division 1 and Division 2),
Supporting HVAC systems (Division 2),
System status monitoring instrumentation, and
Supporting power train including DG-2 and Division 1 and Division 2 battery.

The automatic features of these systems, such as the RHR logic circuitry or auto-synchronizing
of the diesel generator are not credited. Only those instruments which are designated as
post-fire safe shutdown equipment been evaluated to ensure their availability in the event of
fire.

Controls and instrumentation for the RCIC system are located on the remote shutdown panel.
However, the RCIC system and the high-pressure core spray (HPCS) system have not been
protected from the effects of a control room fire.

The major components for remote post-fixe safe shutdown are listed in Table F.4-1.

F.4.4 FIRE AREA ANALYSES

F.4.4.1 Post-Fire Safe Shutdown

The potential consequences of fire damage are analyzed by evaluating the post-fixe safe
shutdown equipment by fire area. Post-fire safe shutdown equipment in the fire area is
assumed damaged by the postulated fire, unless the equivalent level of fire protection specified
by Appendix R, Section III.G is provided or the configuration is within the basis of an
approved deviation.

For fire areas outside the main control room, the equipmentlcabling within the area is
reviewed to ensure that redundant post-fire shutdown systems remain available. First, the ama
is assigned as Division 1 or Division 2 based on the train ofpost-fixe safe shutdown equipment
which would be lost due to a fire in the area. Any cabling or equipment of the redundant
division (which is credited for operation of post-fire safe shutdown) which is located within the
area is then identified. Equipment and cabling within the main control room is evaluated to
ensure that a fire willnot prevent remote shutdown.

Potential high impedance cabling faults are reviewed as necessary to ensure the availability of
the necessary power supplies for post-fire safe shutdown. Any spurious signal cables (those
cables which could cause a malfunction ifcompromised by a hot short, open circuit, or short
to ground) which could affect the post-fire safe shutdown axe analyzed to identify the potential
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effects of fire on post-fire safe shutdown capability. Only one spurious actuation alone, with
the effects of that actuation, are assumed to occur at a time. Appropriate plant modifications
have been implemented where the analysis indicated that additional protection was required.

In fixe areas where extensive amounts ofpost-fire safe shutdown equipment from both
divisions are present, a 'dedicated'hutdown analysis is used. This term refers to the
protection of the preferred post-fire safe shutdown system equipment/cabling within such
areas.

The adequacy of the construction of the fire area boundaries is evaluated as part of the fire
hazards analysis by a comparison of the area fire hazaxds to the active and passive fixe
protection features and specific post-fire safe shutdown requirements.

The fixe hazards analysis for certain areas is unique:

ao A fire hazards analysis is performed forprimary containment (Fire Axea R 2);
however, the post-fire safe shutdown capability is not specifically evaluated as

primaxy containment is inexted during power operation;

b. The main contxol room (Fire Area RC-10) is analyzed to ensure the remote
shutdown system willremain available;

C. The Division 2 instxument rack rooms in the reactor building (Fire Areas
E-IR-H22/P009, E-IR-H22/P021, E-IR-H22/P027, E-IR-73) are evaluated to
ensure that the racks have been adequately separately from the surrounding fixe
area;

d. The cable spxeading room (Fire Area RC-2) is analyzed by zone. The room is
divided into three fire zones, a dedicated Division 2 protected fixe zone, a
Division 2 fire zone, and separating these two zones is a 20-ft noncombustible
fire zone. Within the 20-ft noncombustible fire zone, RC-2C, the post-fire safe
shutdown cables are protected by 1-hr fire barriers, and the non-post-fire safe
shutdown cables are sprayed with Thermo-Lag to eliminate intervening
combustibles and prevent a fire from propagating between the redundant
dlvlsloils~

e. Fire Axea TG-1 is suMivided into several fixe zones. Except for Fire Zone
TG-12, all fire zones are combined and a single analysis is performed. For Fire
Zone TG-12, a separate dedicated analysis is performed and Division 2 post-fire
safe shutdown circuits are protected; and

There are two fire areas, RC-2 cable spreading room and RC-3 cable chase, that
have area-wide sprinkler and detection systems, which qualify as 1-hr fire areas.
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In addition, Fire Zone TG-12 of Fire Area TG-1 has been justified as a 1-hr
area (Reference F.7.3.s).

In the event of a fire in certain plant areas, some of the operator actions required to mitigate
the effects of fire are as follows:

ao A fixe in the cable spreading room (Fire Area RC-2A) or the turbine building
(Fixe Area TG-1) could result in the loss of switchgear E-SM-85. The
switchgear supply breaker(s) from E-SM-8 should be tripped as necessary for
diesel loading considerations.

b. A fixe in the cable chase (Fire Area RC-3) could result in the loss of power to
both control room chillers. Operator action may be required to manually align
service water cooling for the Division 2 control room HVAC unit emergency
cooling coil.

C. A fire in the reactor building (Fixe Area R-1) or the cable chase (Fire
Area RC-3) could cause spurious signals to the isolation valve circuitry.
Caution should be used when resetting the nuclear steam supply system (NSSS)
isolation logic using the isolation logic reset push buttons on contxol room panel
H13-P601.

d. A fire in the contxol room chiller area (Fixe Area RC-13) could interrupt
ventilation from the battery rooms. Operator action should be taken within
40 hr to prevent hydrogen accumulation.

A fixe in the control room chiller axea could also result in the loss of the fresh
air supply to the main contxol room. Ifnecessary, operator action willbe taken
to open doors.

e. A fire in the radwaste 467 ft vital island corridor (RC-19) could interrupt
ventilation from the credited division battery room. Operator action should be
taken within 40 hr to prevent hydxogen accumulation.

F.4.4.2 Control of Radioactive Release

A fixe induced radioactive release to the environment can occur via one of the following
mechanisms:

ao Inadvertent primary coolant release to the environment,

Inadvertent radwaste system release to the environment,
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c. Contaminated smoke due to the combustion of radioactive material, and

d. Contaminated water produced as a product of fire suppression in areas
containing radioactive material,

Normal plant operating procedures provide guidance for ensuring that appropriate design
features are used to monitor and control the release of radioactivity to the environment which
may occur as the result of a fire or fize fighting activities. Specific design features to be used
willbe determined at the time of the fire by health physics personnel and the Environmental
Field Team, as necessary. The design features provided along with fire brigade training will
ensure that any release of radiation due to fire willbe controlled and monitored.

Reactor coolant system integrity is among several functional requirements necessazy to achieve
safe shutdown. Equipment necessary to meet these functional requirements has been identified
and analyzed.

The liquid waste management system is discussed in Section 11.2. The system is designed to
process potentially radioactive liquids from fire suppression activities in a manner which limits
radiation exposure and controls the release ofpotentially radioactive material.

In the reactor building, turbine building, and radwaste building, contaminated liquid resulting
from fire suppression activities in contaniinated areas is routed through floor drains to the
liquid waste management'system. The HVAC exhaust vents in these buildings are provided
with radiation monitors and can be isolated to limitthe spread of smoke. In addition,
procedural controls and fire brigade training stzess the need to control and minimize the
potential release of fire suppression water and smoke. Environmental field teams would be
used as needed to monitor releases from the turbine generator, reactor, or radwaste buildings
due to a significant fize.
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0

I 2 DIVISION2 SYSTEM

TABLEF.4-1
POST-FIRE SAFE SHUTDOWN EQUIPMENT

RHR SYSTEM
I 2 DIVISION I SYSTEM I 2 REMOTE SHUTDOWN

COMPONENT
RHR-P-2B EO 29 RP

COMPONENT
RHR-P-2A EO 29

FIRE AREA I
R-5

COMPONENT
RHR-P-28 EO 29

ZSM840,51,52,55,56,57,61
2D IZDR, 83 13-E12A.O12
8001.E12A403

L
E

E
Q SM4/RHR-28,
U F CP~ I/P001

HIS.P601> P6 IS> P680, P683

p DP412D

RC.28, RC-2C
RC.3, RC.7,
RC4, RC.9
RC-IO, RC.19
TG-I
R4

EWD 98003

IRHR47
ISM740, 61, 65, 66, Sl
8201-B12A402
IDIIF.4

SM-7/RHR-2A
DPSI-IF, B-CP-ARS
H13-P601> P682

RC-2A,
R~,
RC-14,
R-5
TG-I

RC-3,
RC.IO,

2SM8-50, 51, 55
2DI2D-5

SM4/RHR-28
E-CP-C61/POOI
DP4I-ZD

RC-28, RC-2C,
RC-3> R~
RC-7, RC-8
RC-9, RC-19
TG-I
R-4

EWD 98003

I 2 DIVISION2 SYSTEM
RHR SYSTEM

I 2 DIVISION I SYSTEM I 2 REMOTE SHUTDOWN
COMPONENT

RHR-V-3B 0/VO 2
C

(2M8888-140) 2M888-141
2M888-142, 143
8001.812 A-004

E

FIRE AREA I

R-I R4
RC-2C, RC-28,
RC-9, RC-3

RC-10

COMPONENT
RHR-V-3A VONO

IM788-110> 111, 112, 113,
114
8201.B12A403

FIRE AREA I
R-5

R-l, R-S,
RC-2A, RC-3,
RC.10, RC 14

COMPONENT
RHR-V-38 0/VO

2M888-140, 141, 142
2PSAF-I

FIRE AREA I

R-l, R4
RC-2C, RC-28
RC-3, RC-3

RC-9

E
Q MC48-8/SB> E-CP-C61/POO I
U HIS-P601, P680

I
P BWD 9E017

MC-78-8/SB
H13-P601, P682
B-CP-ARS

RHR SYSTEM

EWD 9E016

MCNAB-8/SB> B.CP-C61/P001
PEA-F

BWD 98017

COMPONENT
RHR-VAB VONO

FIRE AREA I
I 2 DIVISION2 SYSTEM

COMPONENT
RHR-VAA VONO

FIRE AREA I
R-5

I 2 DIVISION I SYSTEM I 2 REMOTE SHUTDOWN
FIRE AREA ICOMPONENT

RHR-VAB VO/VO R-4
C

(Zhl88A-20) 2M8BA-22
2M88A-23, 24
8001.E12A-006

E

R-l, R-4
R-IS,

~
RC-28,

RC-ZC, RC-3
RC-9, RC.IO

1hl7BA-SO, S2, 53, 54, 55
8201-B 12A-004

R-l, R-S,
RC-2A, RC-3
RC-10, RC-14

2M88A-20, 22, 23
2P8AF-I

R-l, R4
R-18, RC-28
RC-2C, RC-3
RC-9

E
Q MC4IB-A/ZC,B-CP-C61/POOI

U H13.P601, F680

I
P EWD 98019

MC-78-A/38
H13-P601, P682
B-CP-ARS

BWD 9E018

MC-8BA/2C, E-CP-C61/POOI
PP4A-F

BWD 98019

CF'

8
CS

00



TABLEF.4-1
POST-FIRE SAFE SHUTDOWN EQUIPMENT

12 DIVISION2SYSTEM
COMPONENT

RHR SYSTEM
12 DIVISION I SYSTEM

FIRE AREA ICOMPONENT
I 2 REMOTE SHUTDOWN

COMPONENT FIRE AREA I
RHR.V%8 C/VC RQ RHR-V<A VC/VC R-5 RHR-V-68 C/VC

(2MSBA-10) 2MBSBA-12
2M88A 13 14 15> 16> 17 18
8001-B I2A405

L
E

R-l,
RC-28,
RC-3,
RC9
RC-10

R4
R-18

~
RC-2C

IM78APO, 41, 42, 43, 44> 45,
46, 47

8201-EI2A404

R-l, R-5 2M8BA-10> 12, 13
RC-2A, RC-3 2P8AF-I
RC-10> RC-14 [2

R-l, R4
R-18, RC-28
RC 2C, RC-3
RC-9

E
e
U
I
P

MC48-A/28, H 13-P601, P68
RHR-VRB/LS6, RHR-V-
248/LS6
RHR-V278/LS6, B-CP-
C61/P 001

EWD 9E022

MC 78-A/3A
RHR-VANLS6, RHR-V-
24NLS6
RHR-V-27A/LS6, H13-P601,
P682
E-CP-ARS

EWD 9E021

MC48-A/28, E-CP-C61/POOI
PP-8A-F
E-CP-ARS, PP-7A-F

EWD 9E022

12 DIVISION2SYSTEM
RHR SYSTEM

I 2 DIVISION I SYSTEM I 2 REMOTE SHUTDOWN

C
A
8
L
E

COMPONENT
RHR-V-248 C/VC

(2MSBA-90) 2MSBA-92
2M8BA.93, 94> 95> 96
8318-EI2A-Ol I, 1801-812A-
010
8001-E12A425

R-l, R4
R-18
RC-28, RC-2C
RC.3, RC.9
RC 10

COMPONENT
RHR-V-24A C/VC

IM78A IIO> I 12> I 13> I 14>
115

8429-E12A-008
2901-EI2A407

FIRE AREA I
R-I

R-I
RC-2A, RC 3>
RC-IO, RC-14

COMPONENT
RHR-V-248 C/VC

2M8BA-90, 92> 93
2PSAF-I

FIRE AREA I

R-l, R4
R-18
RC-28, RC.2C
RC.3, RC-9

E MC48-A/48, E-CP-C61/POOI

Q H13-P601, P618, P683

U
I
P

EWD 9E034

MC-78-A/4D
H13.P601> P629, F684
E-CP-ARS

EWD 9E033

MC-88-A/48, E.CP-C61/POOI
PP4A-F

BWD 98034

12 DIVISION2SYSTEM
RHR SYSTEM

12 DIVISION I SYSTEM 12 REMOTBSHUTDOWN

C
A
8
L
E

COMPONENT
RHR-V-278 C/VC

(2MSBA-150) 2M88A-152
2M8BA-153, 154, 155, 96
8318-E 12A410> 1801-E 12A-
009
8001-E12A-025

FIRE AREA I

R-l, R4
R-18
RC-28, RC-2C
RC-3, RC-9
RC-10

COMPONENT
RHR-V-27A C/VC

IM78A-160, 162, 163, 164,
165
8429-E12A-007
2901-E12A-006

FIRE AREA I
R-I

R-I
RC-2A, RC-3
RC.IO, RC-14

COMPONENT
RHR-V-278 C/VC

2M88A-150> 152, 153
2PSAF-I

FIRE AREA I

R-l, R-4
R-18
RC-28, RC2C
RC-3, RC-9

F MC48-A/5D, B.CP-C61/POOI

Q H13 P601 ~ P618> P683

U
I
P BWD 98038

MC-78-A/5C
H13-P601> P629, P684
P CP-ARS

BWD 98037

MC48-A/SD, E-CP-C61/POOI
PP4A-F

EWD 9E038



I 2 DIVISION2 SYSTEM

TABLEF.4-1
POST-PIRE SAFE SHUTDOWN EQUIPMENT

RHR SYSTEM
12 DMSION I SYSTEM I 2 REMOTE SHUTDOWN

C
A
8
L
E

COMPONENT
RHR-VRZB C/VO

2M8BA 100> 102» 103> 104
8318-EI2A407
1801-EI2A406

FIRE AREA I
R-21

R-l, R-18
R-21,
RC-28~ RC-2C
RC-3> RC 9
RC-10

COMPONENT
RHR-VQ2A C/VO

IM78A 120» 122» 123» 124> 125
8429-EI2A404
2901-E I2A403

FIRE AREA I
R-I

R-I,
RC-2A, RC-3
RC-IO, RC.14

COMPONENT
RHR-V-428 CNO

2M88A-IOO, 102, 103
2P8AF.I

R-21

R-I, R-18
R-21,
RC.28, RC-2C
RC.3, RC.9

E
e
U
I
P

MC48-A/4C, E-CP-C61/POO
H13.P601, P618> P683

EWD 9E044

MC.78-A/5A
H13.P601> P629> P684
ECP-ARS

BWD 9B043

MC-88-A/4C, 8-CP-C61/POOI
PP-SA-F

BWD 9E044

12 DMSION2SYSTEM
RHR SYSTEM

12 DIVISION I SYSTEM I 2 REMOTE SHUTDOWN
COMPONENT

RHR-V47B ONO
FIRE AREA I COMPONENT

RHR-V47A CNO
FIRE AREA I

R-5
COMPONENT

RHR-V%78 0/VO
FIRE AREA I

C
A
8
L
E

I2M888-I20) 2M888-121
2M888-122, 123
8001-BI2A-005

R-l,
RC-28~
RC-3,
RC-10

R-4
RC-2C
RC.9

IM788 90» 91 ~ 92» 93» 94
8201-E12A.003

R-I R-5
RC-2A, RC-3>
RC-IO, RC-14

2M888-120, 121, 122
2PSAF-I

R-II R.4
RC-28, RC.2C
RC3» RC-9

E
Q
U
I
P

MC48-8/4D, E.CP-C61/POO
H13-P601, P680

BWD 9E047

MC-78.8/4D
H13-P682, P601
E-CP-ARS

RHR SYSTEM

EWD 9E046

MC.88-A/4C, E-CP-C61/POOI
PP-SA-F

EWD 9E047

COMPONENT
RHR-V488 ONC

FIRE AREA I
RQ

12 DMSION2SYSTEM
COMPONENT

RHR-V-48A 0/VC
FIRE AREA I

R-5

12 DIVISION I SYSTEM 12 REMOTESHUTDOWN
FIRE AREA ICOMPONENT

RHR-V-488 0/VC

C
A
8
L
E

(2M888-130) 131, 132, 133
8318-EI2A408
1801-812A.007
8001.E12A-025

R-l, R4
RC-28, RC-2C
RC-3 ~ RC-9
RC-10

IM788 100» 101» 102» 103 104 R I R 5
8429-E12A-005 RC-2A, RC-3
2901-E12A-004 RC-IO, RC-14

2M888-130> 131> 132
2PSAF-I

R.l, R-4
RC-28, RC-2C
RC-3, RC-9

E
e
U
I
P

MC48.8/SA, E-CP-C61/POOI
H13-P601, P618, P683
SB-R017

EWD 9E049

MC-78-8/5A
H13-P601, P629, P684
E-CP-ARS
SB.R016

EWD 9E048

MC48-8/5A, E-CP-C61/POOI
PP4A-F
SB.R017

EWD 9E049



I 2 DIVISION2 SYSTEM

TABLEF.4-1
POST-FIRE SAFE SHUTDOWN EQUIPMENT

RHR SYSTEM
I 2 DIVISION I SYSTEM I 2 REMOTE SHUTDOWN

C
A
B
L
E

COMPONENT
RHR-FCV-648 CN0-VC

(2MSBA$90) 2MSBA$91
2M8BA 319 94> 96> 317> 320>

154
2RHR-76
83 18.E12A4)15) ISO I-E12A-
015
2SM8-51, SS, 2D12D$

FIRE AREA I

R-l, RA
R-18>
RC-28, RC-2C
RC-3, RC-9
RC-10

COMPONENT
RHR-FCV44A VC/VO-VC

IM78A 180> 182) 183> 184> 185
8429-E 12A-012
2901-8 12A-010

FIRE AREA I
R-5

R-I) R$
RC-2, RC-3
RC-10> RC-14

COMPONENT
RHR-FCV448 VC/VO-VC

2MSBA-319> 390> 391) 154
2PSAF-I, 2D12D-5, 2RHR-76
2SMS-51> 55

FIRE AREA I
RP

R-I) R4
R-18
RC.28, RC-2C
RC.3, RC-9

E MGSB-A/3D, E.CP-C61/POOI

Q H13-P601, P618, P683

U SMS/RHR 28
I E.DP$ 1-2D

P BWD 98057

MC-78.A/78
H13-P601, P629, P684
E-CP-ARS

EWD 98056

MC4B.A/3D, P CP-C61/POOI
PP$ A-F

EWD 98057

I 2 DIVISION2SYSTEM
RHR SYSTEM
I 2 DIVISION I SYSTEM I 2 REMOTE SHUTDOWN

COMPONENT
RHR-V-49 VCNC

(2MSBB-230) 2MSBB-231
2M888 234) 2MSBB 232 233
8322-822H4105) 2201-822H403

L
E

F MC48-8/7A, E4:P-C61/POOI

q H13-P601, P622, P683

U
I
P

FIRE AREA I

R-l, R4
~

RC-28, RC.2C
RC-3, RC 9
RC.IO

EWD 9E028

COMPONENT
NIA

RHR SYSTEM

FIRE AREA I
NIA

COMPONENI'HR-V49

CNC

2M888-230, 231, 232, 234
2P8AF-I

MC 88-8/7A, E-CP-C61/POOI
PP-SA-F

FIRE AREA I

R-l, R-4
RC-28, RC-2C
RC-3, RC.9

BWD 98057

12 DIVISION2SYSTEM I 2 DIVISION I SYSTEM I 2 REMOTE SHUTDOWN
COMPONENT

RHR-FCASB VCNO

2M888-220, 221, 222, 223,
A 224,225 226

8001-EI2A-004

L
E

FIRE AREA I

R-I> R4
~

RC-28, RC.2C
RC-3, RC.S
RC-9 RC-10

COMPONENT
RHR-VISA CNO

IM788-210, 211, 212, 213, 214,
215

8201.812A-002

FIRE AREA I
R-5

R-Ii R-5
RC-2A, RC-3
RC-10 RC-14

COMPONENT
RHR-V$88 VC/VO

2M888-220, 221, 222, 225
2P8AP-I

FIRE AREA I
R-4

R-l, R4
RC-28, RC-2C
RC-3, RC-9

F MC48-8/6D, E-CP-C61/POOI

q HMPIOO, SM$/SWI8 (4),
U H I3 P601 ~ P680

I
P EWD 588047

MC-78.8/7A
H13-P601, P682
ECP-ARS

EWD 588046

MC-88.8/6D, E-CP-C61/POOI
H22-P 1 00, PP-8A-F

EWD 58E047



I 2 DIVISION2SYSTEM

TABLEF.4-1
POST-FIRE SAFE SHUTDOWN EQUIPMENT

RHR SYSTEM
I 2 DIVISION I SYSTEM I 2 REMOTE SHUTDOWN

COMPONENT
SW-P-IB EO

FIRE AREA I
SW-2

COMPONENT
SW-P-IA EO

FIRE AREA I
SW-I

COMPONENT
SW-P-IB EO

FIRE AREA I
SW-2

C
A
B
L
E

2SM8- 80, 81, 8S, 86, 87, 89,
93, 256

2D 12', CM-A2-44
2MSAPS, 56> 57> 103, 150

SW-2,
DG-3,
R4,
R4,
RC-2C,
RC-7>
RC.9,
RC-19

TG-I
R-I

~
R-S,
RC.2B
RC3
RC.S,
RC-10

ISM740> 81> 87> 88
IM7A 12> 53> S9> 31 ~ 34> 172
CM.A2-1-10, ID lIF4
IIR21-64, 65, 66

SW-I I TG-I
DG-2,

~
RC-2A

RC-2C, RC-3
R~I RGS
RC. 10, RC.14
RC-20

2SM8-80, 81, 85, 86, 89, 93, 256
2D12D-12
2M8A-45, S6, 57, 103, 150

SW-2)
DG-3,
R-4,
R4,
RC.2C
RC-7,
RC-19

TG.I
R-I
R-5
RC-2B
RC-3
RC-9

Q
U
I
P

TB-R435, SM4/SWIB (4)
H22-P 100, E-CP-C82
DG24 (I)) H13 P80S> P820
TBSWIS08> B-MESA

BWD 5$ B003

MC.7A, SM-7/SWIA (7)
DG I/7 AUX(I), SUP V PNL
CS I
H13.P805, P840
B-CP-ARSI TB-WI63) DP-
S 1-1 F BWD 58B001

TB-R435, SM4/SWI8 (4),
H22-PIOO, E-CP-CS2
DG2-8 (I)
TBSWIS08> B.MC4A

BWD 58B003

C
A
B
L
E

I 2 DIVISION2 SYSTEM
COMPONENT

SW-V-2B C/VO
FIRE AREA I

SW-2

SW-2,
RC.2B,

~
RC-3C,
RC4,
RC-I I

TG-I,
~

RC-2C>
RC-7,
RC-IO,

2MSARO> 41, 42, 43> 44, 45>
46, 47, 48

CM-A244

COMPONENT
SW-V-2A VC/VO

FIRE AREA I
SW-I

IM7A SO> Sl> 52 53> 5S>
56,57,58,59
IIR21-20
CM.A2-1-10

SW-I I
DG-2)

~
RC.2C,
R~,
RC-14,

TG-I,
RC-2A,
RC-3
RC.IO
RC-20

RHR SYSTEM
I 2 DIVISION I SYSTEM

COMPONENT
SW-V-2B VC/VO

2M8A 40> 41 ~ 42 46 47) 48
2PSAF-2

FIRE AREA I
SW-2

SW-2, TG-I,
RC-2B, RC.2C,
RC-3, RC-7,
RC-9

I 2 REMOTE SHUTDOWN

Q
U
I
P

TBSWIS08, IR-22,
MC-8A/3C, SM-8/SWIB (4)
H22-PIOO, B-CP-CS2
H13-P805, P820

BWD 58BOI 5

TBSWI507, IR-21, F CP-
ARS
MC-7A/2D, SM-7/SWIA (7)
TB-WI63
H13-P805, P840> FA:P-CSI

BWD S8B012

TBSWI508, IR-22
MC 8A/3C> PP 8A F>
H22-PIOO, B-CP.CS2

BWD 58BOIS

A
8 0O'

8
rt

00



COMPONENT FIRE AREA [I)
[1,2] DIVISION2 SYSTEM

TABLEF.4-1
POST-FIRE SAFE SHUTDOWN EQUIPMENT

RHR SYSTEM
[1,2] DIVISION I SYSTEM

COMPONENT FIRE AREA [I]
REMOTE SHUTDOWN

FIRE AREACOMPONENT
SW-TCV-IIB [VOIVO]

C
A 2COV2-20, 21, 22

2CHB4>2PSAF4>2PSAA I 10
2COVS-3> I, 4, 5; 2MSF-51

E

RC-12

RC-12, RC-2B~
RC 13, RC-2C
RC-3 RC-9, RC IO

SW-TCV-IIA [VC-VOIVO]

ICOV1-20, 21, 22
I, 4, 5
ICOV5-3, ICHA4
IP7AA-170, M1F-31
IP7AB-12

RC-I I

RC-2A, RC-3
RC-IO, RC-I I
R-I
RC-13

NIA N/A

E
Q
U
I
P

WMA-TB-IIB> WMA-TT-IIB
COHV-2, MC.SF/4A,
SW-TCV-IIB> SW-PS-I IB,
CCH~-IB> E.PP4AA,
B-PP4AF
HI3.F823, F891

BWD 84E018

WMA-TE-I1A, WMA-TT-IlA
COHV-I, COHV-SA,
SW-PS-I IA, SW-TCV-IIA
PP-7A.A, CCH-CR-I IA
PP-7A-B, E-MC-7F
H13-P826, P892

BWD 84BO l7

[1,2] DIVISION2 SYSTEM

FIRE AREA [I)COMPONENT

RHR SYSTEM

[1,2] DIVISION I SYSTEM

FIRE AREA [I)COMPONENT COMPONENT FIRE AREA [I]
[1,2) REMOTE SHUTDOWN

SW-V-12B [VO/VO] SW-2 SW-V-12A [VC-VO/VO] SW-I SW-V-12B [VO/VO] SW-2

2MBSA-SO, Sl, 52, S3, 54, S6,
57, 103

SA2<-5'MS4I,
S6,256

E
Q TGSWIS08, MC SAI2D

U E-CP-CS2, H22-P100
HIS-P80$ , P820, B4M4

P

SW-2,
RC-2B,
RC-3,
RC8,
RC 10

TG.I,
RC-2C,
RC-7,
RC-9,

IM7A,30, 31> 32, 34, 37>
IIR21 64> 65> 66> 61> 68 69>
CM-A2-148

MC.7A/ID,TBSWIS01
E-CP-CSI
H13-P805, P840
E-CP-ARS, E4M-7

SW-I,
DG-2,

~
RC-2C,
RC-14,
RC-IO,

TG-I,
RC-2A,
RC-3
R~
RC-20

2MBSA-SO, Sl, 52, S4, 56, S7,
103

2P8AI'2
2SM841, 86, 256

TB4WISOS, MC4A/2D, E-
SM-8
E CP.CS2, H22-P 100
PP-8A-F

SW-2,
RC-2B,
RC-3,
RG8,

TG-l,
RC-2C,
RC-7,
RC.9

EWD SSE021

[1,2) DIVISION2 SYSTEM

EWD SSE020

RHR SYSTEM

[1,2] DIVISION I SYSTEM

EWD 58B021

[1,2) REMOTE SHUTDOWN
COMPONENT

SW-PCV-38B [VO/VO]

THIS VALVEHAS BEEN
C

LOCKED INTHE OPEN
POSITION; ALLPOWER HAS

E BEEN REMOVED.

E
Q

I
P

FIRE AREA [I)
SW-2

BWD 58E031

COMPONENT

SW-PCV-38A [VC-VO)

THIS VALVEHAS BBBN
LOCKED INTHE OPEN
POSITION; ALLPOWER
HAS BEEN REMOVED.

FIRE AREA [I)
SW-I

BWD 58E030

COMPONENT

SW-PCV-38B [VCNO)

THIS VALVEHAS BBBN
LOCKED INTHE OPEN
POSITION; ALLPOWER HAS
BBBNRBMOVBD.

FIRE AREA [I)
SW-2

BWD 58B031



[1,2] DIVISION2 SYSTEM

TABLEF.4-1
POST-FIRE SAFE SHUTDOWN EQUIPMENT

HVACSYSTEM
[1,2] DIVISION I SYSTEM [1,2) REMOTE SHUTDOWN

COMPONENT

DEA-FN-21 [EO)
C
A 2MSAA-30, 31, 32
B
L
E

MC.8A-A/ID, I
DGHV-2, DBA-DPS-21

DG-3

FIRE AREA [I)
DG-3

BWD 88B004

COMPONENT

DEA-FN-II [EO)

IM7AA-30,31> 32

MC-7A-A/ID
DGHV-I
DBA-DPS-II

FIRE AREA [I]
DG-2

DG-2

BWD SSB003

COMPONENT

DEA-FN-21 [EO]

2M8AA-30, 31, 32

MC 8A-A/ID
DGHV-2
DBA-DPS-21

DG-3

FIRE AREA [I)
DG-3

EWD SSB004

[1,2) DIVISION2 SYSTEM
HVACSYSTEM

[1,2) DIVISION I SYSTEM [1,2) REMOTE SHUTDOWN
COMPONENT

DEA-FN-22 [EO]

FIRE AREA [I]
DG-3

COMPONENT

DEA-FN-12 [EO)

FIRE AREA [I)
DG-2

COMPONENT

DEA-FN-22 [EO]

FIRE AREA [I]
DG-3

2MSAA40> 61 DG-3 IM7AA40>61 DG-2 2MSAA40> 61 DG-3

Q
U
I
P

MC-SA-A/6B
DGHV-2

EWD 88B0023

MC-7A-A/7C

BWD SSB021

MC-SA-A/6E

BWD SSE023

[1,2] DIVISION2 SYSTEM
HVACSYSTEM

[1,2] DIVISION I SYSTEM [1,2] REMOTE SHUTDOWN
COMPONENT

DMA-FN-21 [EO)

2MSAA-IO, 11 DG-3

FIRE AREA [I]
DG-3

COMPONENT

DMA-FN-11 [EO)

IM7AA-20,21

FIRE AREA [I]
DG-2

DG-2

COMPONENT

DMA-FN-21 [EO)

2M8AA-IO, I I DG-3

FIRE AREA [I)
DG-3

MC-SA-A/IC
DGHV-2

BWD 88BO I3

MC-7A-AlIC
DGHV-I
DBA DPS-11

EWD SSB012

MC 8A-A/IC
DGHV-2

EWD SSB013



[1,2) DIVISION2 SYSTEM

TABLEF.4-1
POST-FIRE SAFE SHUTDOWN EQUIPMENT

HVACSYSTEM

[1,2) DIVISION I SYSTEM [1,2] REMOTE SHUTDOWN

COMPONENT

DMA-FN-22 [EO]

C
A 2MSAA-20, 21

8
L
B

B
Q M%A-A/IB
U DGHV-2

I
P

DG-3

FIRE AREA [I)
DG-3

BWD 888007

COMPONENT

DMA-FN-12 [EO]

IM7AA-20,21

MC-7A.A/18
DGHV-I

FIRE AREA [I)
DG-2

DO-2

COMPONENT

DMA-FN-22 [EO]

2MSAA-20, 21

MG8A-A/I8
DGHV-2

DO-3

FIRE AREA [I)
DG-3

BWD 8&8007

[1>2) DIVISION2 SYSTEM
HVACSYSTEM

[1,2) DIVISION I SYSTEM [1,2) REMOTE SHUTDOWN

COMPONENT

PRA-FN-18 [EO)

FIRE AREA [I]
SW-2

COMPONENT

PRA-FN-IA [EO]

RRE ARBA [I)
SW-I

COMPONENT

PRA-FN-IB [EO)

FIRE AREA [1)

SW-2

C
A
B
L
E

2MSA-180, 181, 182, 183
21822-30, 31> 32
2MISC-I
2PSAG.I, 2P8AF-7

SW-2,
DO-3,
RC-28,
RC-3,
RC-9

TO-I,
RC-I,

~
RC-2C>
RC8,

IM7AA-200,201, 202, 203
11821-30, 31, 32
IP7AO-2

TG-1
SW-I
DG-2
RC-2A, RC-3
RC.10, RC.14
RC.20

2MSAA-180, 181, 182, 183
21822-30, 31> 32
2MISC I
2PSAO-I, 2PSAF-7

SW-2>
DO-3,
RC-28,
RC-3,
RC-9

TG-I
RC-I
RC-2C
RC-8

E
Q
U
I
P

SUPV PNL S2 5, CS2, PP4A-G
PRAMPS-IB, IR.22
SM8/SWIB, MGSA.A/48

BWD 878010

MC-7A-A/3D>PP-7A.G
SUPV PNL Sl dc CSI, IR-21
PRAMPS-IA> SM-7/SWIA

BWD 878009

SUPV PNL S2 dc CS2, PP-8A-G
PRAMPS-IB, IR-22
SM8/SWIA, MC-SA-A/48

BWD 878010

[1,2) DNISION 2 SYSTEM

HVACSYSTEM

[1,2] DIVISION I SYSTEM [1,2) REMOTE SHUTDOWN

COMPONENT

RRA-FN-3 [EO)

FIRE AREA [IJ COMPONENT

RRA-FN-2 [EOJ

FIRE AREA [I]
R-5

COMPONENT

RRA-FN-3 [EO]

FIRE AREA [I]

C
A
8
L
E

2M88-150, 151, 152 R-l,
R-IS,
RC-28,
RC4

RC-3

IM78-160> 161, 162 R-l, R-5
RC-2A, RC-3
RC.14

2M88.150, 151, 152 R-l, R4
R-18,
RC-28, RC-3
RC.S

Q
U
I
P

MC48/48
SM-8/RHR-28

BWD 818005

MC-78/48
SM-7/RHR-2A (2)

BWD 818004

MC-88/48
SM4/RHR-28 (IO)

BWD ] 8IB005



[1,2J DIVISION2 SYSTEM

TABLEF.4-1
POST-FIRE SAFE SHUTDOWN EQUIPMENT

HVACSYSTEM

[1,2] DIVISION I SYSTEM [1,2) REMOTE SHUTDOWN

COMPONENT

RRA-FN-10 [EO] '[27)

FIRE AREA [I)
R-18

COMPONENT

RRA-FN-11 [EO]

FIRE AREA [I]
R-I

COMPONENT

RRA-FN-10 [EO] [27)

FIRE AREA [I]
R-IS

C
A
B
L
E

2M88 100 101> 102> 103 104
CM.K2-34

R-l,
RC.28,
RC-3,
RC.IO

R-IS,
RC-2C
RC-9

IM78-200, 221, 222, 223
CM.K1-3-5

R-I
RC-2A, RC-3
RC-10

2M88-100, 103, 104
2PSAF-12

R-l, R-1&
RC-28, RC-2C
RC-3, RC-9

Q
U
I
P

MC48/3D, FRTP,
ROA4PV-IO, RC.2,
H13-PS 12, P891

EWD I 818009

RC-I, MC-78/2C
H13-PS 12, P892
ROA4PV-11

1 818010

M(AB-3D,FRTP,
ROA4PV-IO, PP-8A-F

BWD ) 81E009

[1,2] DIVISION2 SYSTEM
HVACSYSTEM

[1,2] DIVISION I SYSTEM [1,2) REMOTE SHUTDOWN

COMPONENT

RRA-FN-14 [EO] [27)

FIRE AREA[I) COMPONENT

RRA-FN-13 [EO]

HRE AREA [1) COMPONENT

RRA-FN-14 [EO)

FIRE AREA [I)
R-4

C
A
8
L
E

Q
U
I
P

2MSBB 110> III> 112> 113» 114
CM-K2-3-7

M(AB.B/IE,FRTP,
ROA4PV-14, RC.2
H13-F8 12, P891

R-l,
RC.28,
RC.3,
RC-10

RP
~

RC 2C
RC.9

IM788-150, 151, 152, 153
CM.K1-3-8

MC-78.8/IE, RC-I
ROA4PV-13
H13-P8 12, P892

R-I
RC-2A, RC-3
RC-10

2M888.110, 113, 114
2PSAF-12

MC48.8/18, FRTP
ROA4PV-I4, PP4A-F

R-I> R.4
RC-28, RC-2C
RC-3 RC-9

EWD 818013

[l)2]DIVISION2 SYSTEM

EWD 8180 l2,

HVACSYSTEM

[1,2) DIVISION I SYSTEM

EWD 818013

[1,2) REMOTE SHUTDOWN

COMPONENT

WEA-FN-53A [EO] [II)
FIRE AREA

RC-13

COMPONENT

NIA N/A

COMPONENT

N/A N/A

E
e
U
I
P



I 2 DIVISION2 SYSTEM
FIRE AREACOMPONENT

TABLEF.4-1
POST-FIRE SAFE SHUTDOWN EQUIPMENT

HVACSYSTEM
I 2 DIVISION I SYSTEM

FIRE AREACOMPONENT
I 2 REMOTE SHUTDOWN

FIRE AREACOMPONENT
WEA-FN-53B EO 11 RC-13 N/A N/A N/A NIA

C
A
B
L
E

E
Q
U
I
P

I 2 DIVISION2 SYSTEM
HVACSYSTEM

I 2 DIVISION I SYSTEM I 2 REMOTE SHUTDOWN
COMPONENT

WMA-FN-51B EO

A 2MSF-20> 21
CM-K24-I

L
E

FIRE AREA I
RC-12

RC-2B, RC-3
RC-IO, RC-12

COMPONENT
WMA-FN-51A EO 10

IM7F-50, Sl
CM-K1-3-1

RC-11

RC-2A, RC-3
RC-IO, RC.I I

COMPONENT
NIA

FIRE AREA
NIA

MCSF/2C

Q H13-P826, P891

U
I
P

EWD 84EOIO

MC.7F/3E
H13-P826 P892

EWD 84EOOS

I 2 DIVISION2 SYSTEM
HVACSYSTEM

I 2 DIVISION I SYSTEM I 2 REMOTE SHUTDOWN

C
A
B
L
E

COMPONENT
WMA-FN-52B EO 26

2M8F-30, 31> 32> 33
CM K2-3-1

FIRE AREA I
RC-12

RC-2B, RC-2C
RC-3» RC-9
RC-IO, RC 12

COMPONENT
WMA-FN-52A EO 26

IM7F 10, II, 12
CM.K1-3-1

FIRE AREA I
RC-I I

RC-2h, RC-3
RC.IO, RC.I I

COMPONENT
WMA-FN-52B EO

2M8F-30, 32, 33
2PSAF-11

FIRE AREA I
RC-12

RC-2B, RC 2C
RC-3> RC-9
RC-12

MC4F/IB, COHVR

Q H13-P826, P891

U FRTP

I
P

EWD $4EOll A B

MC 7F/2C, COHV-3
H13-P826, P892

EWD 84E009

MC.SF/IB, COHVQ
FRTP, PP-SA-F

EWD 84EOl l



I 2 DIVISION2 SYSTEM

TABLEF.4-1
POST-FIRE SAFE SHUTDOWN EQUIPMENT

HVACSYSTEM
I 2 DIVISION I SYSTEM I 2 REMOTE SHUTDOWN

COMPONENT
WMA-FN-53B EO 26

2M&F-50, 51, 55, 56

A CM.K2-W
B
L
E

E MC-&F/IE, COHV-4

Q H13-P426, P&91

U FRTP

I
P

RC-12

RC.2B, RC2C
RC-3, RC-9
RC-10, RC-12

EWD 84E005

COMPONENT
WMA-FN-53A EO 26

IM7F-20, 21, 22, 25
CM-KI-3-3

MC-7F/ID, COHV-3
H13.P826, P&92
ECP-ARS

FIRE AREA I
RC-11

RC-2A RC-3
RC-10, RC-I I
RC 14

EWD 84E005

COMPONENT
WMA-FN-53B EO

2M8F-50> 55, 56
2P8AF-11

MC-&F/IE,COHV-4
FRTP, PP-8A-F

FIRE AREA I
RC-12

RC-2B, RC-2C
RC-3> RC.9
RC.I2

EWD 84E005

I 2 DIVISION2 SYSTEM
HVACSYSTEM

I 2 DIVISION I SYSTEM I 2 REMOTE SHUTDOWN
COMPONENT

WMA-EHC-8 EO

FIRE AREA I COMPONENT
WMA-EHC-7A8c

WMA-EHC-7B EO

FIRE AREA I

RC-5

COMPONENT

WMA-EHC-8

FIRE AREA I

RC4

C
A
B
L
E

2M&A-190, 191, 192, 193, 194 RC-6 RC-7 IM7A-190, 191> 192, 193, 194
IM7A200» 201» 202» 203» 204

R~, RC-5
RC-14

2M8A 190 191 ~ 192» 193» 194 RG6 RC 7

E
Q
U
I
P

EWD 84EOSO

E-MC-7A
E-CNTR-WMNEHC/7A
E-CNTR-WMA/EHC/7B
WMA-TS-7A>WMA-TS-7B

EWD &4E049

E.MC &A
E-CNTR-WMA/EHC/8
WMA-TS4

EWD 84E050



I 2 DIVISION2 SYSTEM

TABLEF.4-1
POST-FIRE SAFE SHUTDOWN EQUIPMENT

ADS/SRV SYSTEM 19A 19B

I 2 DIVISION I SYSTEM I 2 REMOTE SHUTDOWN
COMPONENT

MS-RV-3D Sol. 8 C/VO
FIRE AREA I

R-2
COMPONENT

MS-RV-3D (Sol ABC) IVC/VO)
FIRE AREA I

R-2
COMPONENT

MS-RV-3D Sol. A VCNO
FIRE AREA I

R-2

C
A
8
L
E

2ADS-31, 32
2DI2A4
3101-822C40 I, 833 I-822C40 I

R-I R-2
RC-28, RC-3
RC.IO

!ADS-35, 36
IDLIA4
8428-822 C,OOS
2801-922C>0010

R-I> R-2
RC-2A, RC-3
RC-IO, RC-14

IDLLF-9 LADS-36
IADS-20

R-I
RC-2A,
RC-14

R-2
RC-3

Q
U
I
P

DP41-2A, HI3-P683
TB-R313, TB-C513
H13-P631, P601

BWD 18038A

DP41-LA B.CP-ARS
TB-R322, T8~22
H13-P601, P628, P684

BWD LB038A

E-CP-ARS
E-DP41/IF
E-TB R/322 E-TB.C/522

BWD 18038A

I 2 DIVISION2 SYSTEM
ADS/SRVSYSTEM 19A 198

I 2 DIVISION I SYSTEM I 2 REMOTE SHUTDOWN

C
A
8
L
E

COMPONENT
MS-RV4A Sol. 8 VCNO

2ADS-29, 32, 55
2D12A-5
3101-822C-OOI, 8331-922C-001>

FIRE AREA I
R-2

R-I R-2
RC-28, RC-2C
RC-3, RC.9
RC.IO

COMPONENT
MS-RV4A Sol. A VC/VO

IADS 25> 37
LDLIA4
8428 822C 006
2801.822C-OOL I

FIRE AREA I
R-2

R-l, R-2
RC-2A, RC-3
RC.IO

COMPONENT
MS.RVAA Sol. 8 VCNO

2ADS-29, 32, SS (24)
2D12D-5

FIRE AREA I

R-2

R-l, R-2
RC.28 RC.2C
RC-3,, RC-9
RC 10

Q
U
I
P

DP$ 1-2A, H13-P683
TB.M13, TB.C513
H13-P631, P601
P CP-C61/POOI

BWD LB036A

DP41-IA
TB-R322, TB~22
H13-P601, P628, P684

BWD I803 6A BWD LB036A

I 2 DIVISION2 SYSTEM
ADS/SRV SYSTEM 19A 198

I 2 DIVISION I SYSTEM I 2 REMOTE SHUTDOWN
COMPONENT

MS-RVQB Sol. 8 VC/VO
FIRE AREA I

R-2
COMPONENT

MS-RVPB Sol. A VCNO
FIRE AREA I

R-2
COMPONENT

MS-RV<8 Sol. 8 VC/VO
FIRE AREA I

R-2

C
A
8
L
E

2ADS-28, 33, SS
2D12A-5
8331.822C-OOI, 4
3101-822C.OOI

R-I,
RC.28>
RC-3
RC-10

R-2
RC-2C
RC-9

IADS-24, 37
IDLLA4
8428.922C.006
2801-822 C-0011

R-I> R-2
RC-2A, RC.3
RC-10

2ADS-28, 33, 55 t24)
2D12D-5

R-l, R-2
RC-28, RC-2C
RC-3

~
RC-9

RC 10

Q
U
I
P

DP-S1-2A, H13.P683
TB-M13, TBMI3
H13-631, P601
B-CP-C61/POOL

BWD 1803SA

DP41-IA
TB-R322, TB-C522
H13-P601, P628, P684

BWD 18035A

DP.S1-2D, H13 P683, SB.R007
TB.R313, TB-C513
~P-C6L/POOL

BWD LB03SA



I 2 DIVISION2 SYSTEM

TABLEF.4-1
POST-FIRE SAFE SHUTDOWN EQUIPMENT

ADS/SRV SYSTEM 19A 19B
I 2 DIVISION I SYSTEM I 2 REMOTE SHUTDOWN

COMPONENT
MS-ROC Sol. B VC/VO

2ADS-25-33, 55
2D12A-5, 8331-B22C 002
3101-B22C4)02
833 I.B22C404

E

FIRE AREA I
R-2

R1-2B, R-2
~

RC-2B, RC-2C
RC.3, RC.9
RC-10

COMPONENT
MS.ROC (Sol. A C/VO

IADS-21, 37
IDIIA4
8428-B22CN06
2801-B22(AOI I

FIRE AREA I
R-2

R-I R-2
RC-2A, RC-3
RC-10

COMPONENT
MS-ROC Sol. B C/VO

2ADS-25, 33, 55
2DI2D-5

FIRE AREA I
R-2

RI, R-2
RC-2B, RC-2C
RC-3,

~
RC-9

RC-10

DP$ 1-2A> H13-P683

Q TB-R313, TB-C513
H3-P631, P601
E-CP-C61/POOI

P EWD IE032A

DP$ 1-IA
TB-R322, TB-C522
H13-P601> P628> P684

EWD 1 E032A

DP$ 1-2D, H13-P683 SB-R007
TB-R313, TB-C513
E-CP-C61/P001

EWD IE032A

I 2 DIVISION2 SYSTEM
ADS/SRV SYSTEM 19A 19B

I 2 DIVISION I SYSTEM I 2 REMOTE SHUTDOWN
COMPONENT

hIS-RV-5B Sol. B C/CO

2ADS-30, 32

A 2D12A-5
8331-B22C 001, 310 I-B22G00 I

L
E

FIRE AREA I
R-2

R-I R-2
RC-2B RC-3
RC-10

COMPONENT
hIS-RV-5B Sol. A VC/CO

lADS 19> 35> 36
IS I IA.8
8428-B22C405
2801-B22(AO 1 0

FIRE AREA I
R-2

R-I
> R-2

RC-2A, RC.3
RC-10. RC-14

COMPONENT
MS-RV-5B Sol. A VC/VO

IADS-36
10 1 IF$ IADS-19

FIRE AREA I
RC-6

R-I R-2
RC-2A RC-3
RC-14

I
P

DP$ 1-2A, H13-P683,
TB-R313, TB~13
H13-t631, 9601

EWD 1E037A

DP$ 1-IA E-CP-ARS
TBM22, TB-R322
H13.P601, P628

EWD IE037A

E-CP-ARS
E-DP$ 1/IF
E-TB-R/322 E-TB C/522

BWD IE037A

I 2 DIVISION2 SYSTEM
ADS/SRV SYFfEM 19A 19B

I 2 DIVISION I SYSTEM I 2 REMOTE SHUTDOWN
COMPONENT

MS-RV-5C Sol. B VC/VO

2ADS-26, 33

A 2D12A-5

B 8331 B22C 001 ~ 3101 B22C'002

L
E

FIRE AREA I
R-2

R-I R-2
RC.2B, RC-3
RC.IO

COMPONENT
MS-RV-5C (Sol. A) C/VOI

IADS-22, 35> 36
IDIIA-8
2801-B22C-0011
8428-B22C 006

FIRE AREA I
R-2

R-I R-2
RC-2A, RC-3
RC-10, RC-14

COMPONENT
MS-RV-5C (Sol. A) IVC/VO

IADS-36
1011 F-8 IADS-22

FIRE AREA I
R-2

Rl, R-2
RC-2A, RC-3
RC-14

DP$ 1-2A, H13-P683

Q TB-R313, TB-C513

U H3 P631 ~ P601

I
P

IE033A

DPSI-IA E-CP-ARS
TB-C522, TB-R322
H13-P601, P628, P684

EWD 1E033A

E.CP-ARS
E-DP$ 1/IF
E-TB.R/322 E-TB-C/522

EWD 1 E033A



I 2 DIVISION2 SYSTEM

TABLEF.4-1
POST-FIRE SAFE SHUTDOWN EQUIPMENT

MSIVSYSTEM 9
I 2 DIVISION I SYSTEM I 2 REMOTE SHUTDOWN

C
A
B
L
E

COMPONENT
MS-V-22A ONC

2NS4-11 (2NS4-21, 22)
8322 822H401>2>3>4>7>8»
2201-822H40I >2,3,7
2209.822H40I

> 221-822H4)01

FIRE AREA I
R-2

R-l, R-2
RC-28> RC.3
RC-10

COMPONENT
N/A

FIRE AREA
N/A

COMPONENT
N/A

FIRE AREA
N/A

E
Q
U
I
P

TB.R313, TB-CS13
H13- P601, P622, P683, P609,

P611

EWD IE048

MSIVSYSTEM 9
I 2 DIVISION2 SYSTEM I 2 DIVISION I SYSTEM I 2 REMOTE SHUTDOWN

COMPONENT
MS-V-22B VO/VC

FIRE AREA
R-2

COMPONENT
N/A N/A

COMPONENT
N/A

FIRE AREA
N/A

C
A
B
L
E

2NS4.9> (2NS4-19> 20) R-I > R-2
8322 822H40I>2 3>4>7>8> RC 28> RC 3
2201-8 22H401,2,3,7 RC-10
2209-822H401> 221 I-822H401

E
e
U
I
P

TB-R313, TB-CS13
H13.P601, P622, P683
P609, P611

EWD 1E049

I 2 DIVISION2 SYSTEM
MSIVSYSTEM 9

I 2 DIVISION I SYSTEM I 2 REMOTE SHUTDOWN
COMPONENT

MS-V-22C VO/VC

2NS4-10 (2NS4-17, 18)
8322 822H401 >2>3>4>7>8>
2201-822 H401,2,3,7
2209-822H-OOI, 2211-822H-001

E

FIRE AREA I
RC-13

R-l, R-2
RC-28, RC-3
RC-10

COMPONENT
N/A

FIRE AREA
N/A

COMPONENT
N/A

FIRE AREA
N/A

TB-R313, RB-CS13

Q H13- P601> P622, F683, P609,

U P611

I
P EWD IE050



I 2 DIVISION2 SYSTEM

TABLEF 4-1
POST-FIRE SAFE SHUTDOWN EQUIPMENT

MSIVSYSTEM 9
I 2 DIVISION I SYSTEM I 2 REMOTE SHUTDOWN

C
A
B
L
E

COMPONENT
MS-V-22D VO/VC

2NS4 8J (2NS4 IS~ 16)
8322-B22H4)01,2,3,4,7,8,
2201-B22H4)01,2,3,7
2209-B22H4)OI, 2211-B22H-001

FIRE AREA I
R-II

R-l, R-2
~

RC-2B, RC.3
RC-10

COMPONENT
N/A

FIRE AREA
N/A

COMPONENT
N/A

FIRE AREA
N/A

E
Q
U
I
P

TB-R313, TB.CSI3
H13- P601, P622, P683, P609>

P611

EWD 1EOS1



[1,2} DIVISION2 SYSTEM

TABLEF.4-1
POST-FIRE SAFE SHUTDOWN EQUIPMENT

APPENDIX R INSTRUMENTATION 29

[1,2} DIVISION I SYSTEM [1,2} REMOTE SHUTDOWN
COMPONENT

RHR-FI-R603B f13}

C 2RHR-35, 2PSAA4
A 1301-B12A-001

8313-BI2A401
L
E

FIRE AREA [I}
RC-10

R-I
RC-2B, RC-3
RC.IO
M-21

COMPONENT

RHR-Fl-R603A [13}

IRHR-4> IPIAAR, IRHR49
1201-B12A-001
8212-B12 A@01

FIRE AREA [IJ

RC-10

R-I
RC-2A RC-3
RC-10 RC-14

COMPONENT

RHR-FI-5 [13}

2RHR-92
2P8AF-I

FIRE AREA [IJ

RC-9

R-I
RC-2B, RC-2C
RC-3, RC-9
M-21

E RHR Ff NOISB

Q H22-P021
H13-P601, P613, P683

I
P

EWD 91006

RHR-Ff-NOlSA
H22-POIS
H13 P601> P612> P682
B-CP-ARS

BWD 91005

RHR-Ff-I
B-CP-C61/P001 (C61.NOOI)
PP4A-F

BWD 91006

[1,2} DIVISION2 SYSTEM
APPENDIX R INSTRUMENTATION 29

f1,2} DIVISION I SYSTEM [I>2} REMOTE SHUTDOWN

C
A
B
L
E

COMPONENT

SW-FI-9B [15}

2MISC-l, 401, 402
2IR2240
2P8AF-7, 2P8AG-I > 2P8AA-33
CBDB-I,CfCG2-2>6>CIB-TCG2
2,1

FIRE AREA [I}

RC-10

SW-2
TG-I
RC-I, RC-2B
RC 2C> RC 9>
RC-10

COMPONENT

SW-FI-9A [15}

I MISC-7, 401, 402
I IR21.60, IP7AG-2
CBDA-32, CfCGIR> 15
IP7AA-18, CJB-TCGI-2.1

FIRE AREA [1}

RC-10

SW-I
TG-I
RC-2A, RC-3
RC-10

COMPONENT

CRIIICAUIYINDICATION[14}

FIRE AREA [I}

NA

E
SW-FI'-SB, IR-22
SUPV PNL'S2 a CS2
PP4A-F, PP-SA.G
H13-P720, P833, P893

BWD 581009

SW-Ff-SA, IR-21
SUPV PNL Sl 8c CSI
H13-P840, P841, P894
PP-7A-F

EWD 581005

[1,2} DIVISION2 SYSTEM
APPENDIX R INSTRUMENTATION 29

[1,2} DIVISION I SYSTEM fl,2}REMOTE SHUTDOWN

C
A
B
L
E

E
Q
U
I
P

COMPONENT

SW POND LEVEL[17J

FIRE AREA

N/A

COMPONENT

N/A
FIRE AREA

N/A

COMPONENT

SW-PI-32BR f16J

2IR22-67, 2MISC-433
2MISC-I
2PSAF-7, 2PSAG-I

SW-PT-32BR, IR-22
SUPV PNL 828'S2
H22-P 100
PP4A-F, PP4A-G

FIRE AREA [I}
RC-9

SW.2
TG-I
RC-I, RC-9

BWD
J 581008



I 2 DIVISION2SYSTEM
COMPONENT FIRE AREA I

TABLEF.4-1
POST-FIRE SAFE SHUTDOWN EQUIPMENT

APPENDIX R INSTRUMENTATION 29
I 2 DIVISION I SYSTEM

FIRE AREA ICOMPONENT
I 2 REMOTE SHUTDOWN

FIRE AREA ICOMPONENT

C
A
B
L
E

CMS-LRR 18

2IR6W I
Cl~.9, CIB-TCG-2.1
330 I-CMS401, 8001/E 12A-012;
2P8AA-3
2PSAA-33> CBDG2V-2

RC-10

R-l, R4
~

RC-2B, RC.3
RC-10

CMS-LR-3 18

IP7AA-I
IIR6640> 41, 60
CfCGI4. IO, CJB-TCGI-2.1
4101-CMS40I
8201/E21 A@03

RC-10

R-l, R-7,
R4,
RC-2A RC-3
RC-14

CMS-LI-2R 18

2MISG432
2PSAF-2

RC-9

R-l, R4
RC.2B, RC-3
RC-9

E
Q
U
I
P

CMS-LT-2
JB e TS4228> JB e TS-1855
H13-P601, P833, F893
E.PP4A-A

CMS-LT-I
IR46 E-PP-7A-A
HI3 P60 I> P8 4 I> P8 94
E.CP-ARS

EWD 251020

CMS-LT-2R
H22 P100
E PEA-F

EWD 25I017

I 2 DIVISION2 SYSTEM
APPENDIX R INSTRUMENTATION 29

I 2 DIVISION I SYSTEM I 2 REMOTE SHUTDOWN

C
A
B
L
E

COMPONENT
CMS-TR-6 18

CBDV-2, CBDG2V-2,
CBDJ-12; 1301-E12A-004
2CACS-261 Thru 271 dc 311,
Thru 316> 2P8AA-33.3,6,
CJB-TCG2-2.1; 8313-E12A.004
8313/E12A404, 1301/812A403,
Cl'CG2 3.3 8c 3.4; E12A-012,
1401-CMS407/2MISC-451

FIRE AREA I
RC-10

R-l, R-2
~

RC-2B, RC-3
RC-10

COMPONENT
CMS-TR-5 18

CBDV-I> CBDGIV-I,CBDJ-I I/
IMISC 861 ICACS-211 Thru
221,301
Thtu 304,315,316, IP7AA-1,18,4,
CBJ-TCG1-2.1
8212/EI2A 002, 1201/E12A-002
31014Pf M.I, CI'CG1-1,7 8r 1.8,
8201-E12A-3,
1401-CMS406/I MISC4I62

FIRE AREA
RC-10

R-I> R-2
RC-2A, RC 3
RC-10

COMPONENT
CMS-TIER 18

2CACS-144, 315
2CACS-350
2PSAF-2

FIRE AREA I
RC-9

R-l, R-2
RC-2B, RC-3
RC-9

Q
U
I
P

SPTM-TE-IB Thru SB, 10,
12,14,16
EPA-X-107B, TB-C561, C501,
R301, JB4PTS4228, JBOTS-
1855
H13-P601,P831,P893,P680,P613,
P683,P814,P833, E-PP-8AA

EWD 251035

SPTM-TE-IAThru 8A,9,11,13,15
EPA-X-107A> TB-R300
TB-C500, TB-C560
H13 P601 ~ P831 ~ P894 P682>
P841>
E-PP-7AA

EWD 251034

CMS.TE-43
EPA-X-107B, TB-R301
TB.C501, TB-C561
H22-P100, E-PP-8A-F

EWD 251104

1 PL
D gG>

oo ~



I 2 DIVISION2SYSTEM

TABLEF.4-1
POST-FIRE SAFE SHUTDOWN EQUIPMENT

APPENDIX R INSTRUMENTATION
I 2 DIVISION I SYSTEM I 2 REMOTE SHUTDOWN

C
A
B
L
E

Q
U
I
P

COMPONENT
MS-LR/PR-R623B 12

2N84-52
2NS4.23, 2P8AA-3, 8
1301-822H401, 1813-822H-OOI
8001-E12A4 12, 8313-822H401
8318-E 12A413

E-C6 IA/POOI
MS-LT-26D
H22-P027> PP-SA-h
H13.P601, P613, P618, P680,

P683

FIRE AREA I
RC-10

R-I
RC-28, RC-2C
RC-3>'C9
RC.IO

M-27

EWD I8062

COMPONENT
MS-LtuPR-R623A 12

INS4 26> IP7AA I> 2> INS4 54
1201.822H 401, 8201.E2 IA-003
82 12-822H401, 002

MS-LT-26A
H22-P004, PP-7A-A
H13-P601, P612> P682
E-CP-ARS

FIRE AREA I
RC-10

R-I
RC-2A, RC-3
RC-I0, RC-14

EWD IE061

COMPONENT
MS-LI-10 12

2NS4-23 [24[, 52 [24J
2PSAF-I

C61-POOI
H2>P027, MS-LITS-26D
PP-SA-F
H13.P683

FIRE AREA I
RC-9

R-l,
RC-28, RC.2C
RC-3> RC-9
RC.IO

M.27

BWD 18062

I 2 DIVISION2 SYSTEM
APPENDIX R INSTRUMENTATION 29

I 2 DIVISION I SYSTEM I 2 REMOTE SHUTDOWN

C
A
B
L
E

Q
U
I
P

COMPONENT
MS-LR/PR-R6238 12

2NS4-53
2NS4-23> 2P8AA-3, 8
1301-822H401, 1813-822H-OOI
8001-E12A412> 8313-822H401
8318-E12A-013

E-C61A/POO I
MS-PT-518
H22-P027> PEA-A
H13-P601, P613, P618, P680>
P683

RC-10

R-I
RC-28, RC-2C
RC-3, RC9
RC.IO

M.27

EWD I8062

COMPONENT
MS-LR/PR-R623A 12

INS4-26> IP7AA-I>2> INS4-
55
1201-822H401> 8201-E2IA-
003
8212-822H401, 002

MS-PT-5 IA
H22-P004, PP-1A-A
H13-P601> P612, P682
E-CP-ARS

FIRE AREA I
RC-10

R-I
RC.2A, RC-3
RC-IO, RC.14

EWD 18061

COMPONENT
MS-PI-10 12

2NS4-23 [24[, 53 [24[
2P8AF-I

C61-P001 (MS-PT-518)
H22-P027
PP-SA-F
H13.P683

FIRE AREA I
RC-9

R-l,
RC.28, RC-2C
RC.3, RC 9
RC-10

M-21

BWD I8062

I 2 DIVISION2SYSTEM
FIRE AREA ICOMPONENT

APPENDIX R INSTRUMENTATION 29
I 2 DIVISION I SYSTEM

FIRE AREA ICOMPONENT
I 2 REMOTE SHUTDOWN

FIRE AREACOMPONENT

C
A
B
L
E

30 MSCPV-126D VONC

2P8AA-6
8NS4-9006

M-27

R-l, RC 3
RC.28, RC-10
M-27

30 MS4PV-I26A VONC

IP7AA-I
ANS4-9005
ANS4-9006

RC-I

R-l, RC-3
RC-2A, RC-10

N/A N/A

E
Q
U
I ~

P

E.PP4AA
E-CP-H13/P683
E.IR.P027
MS-TE-I26D, MS.TS-I26D

EWD 1 E062

E-PP-1AA
E-CP-H13/P682
E-CP-H22/P 004
MS.TF 126A, MS-TS-126A

EWD IE061

0



I 2 DIVISION2SYSTEM

TABLEF.4-1
POST-FIRE SAFE SHUTDOWN EQUIIMENT

HI.LO PRESS INTERFACE
I 2 DIVISION I SYSTEM I 2 REMOTE SHUTDOWN

C
A
B
L
E

8
Q
U
I
P

COMPONENT
RHR-V-9 C/VC 23

2MSBA-311, 312
313, 314, 315, 316,
321> 322

8322-822H 4106
2201-B22H404

MC-8B-A, ~Pal/POOI
TB-R92I) TB-R323
TB-C521, TB-CS23, H22.P021,
P022> H13-P601) P622, P683

R-2

R-l, R-2
R-18,
RC-2B, RC 2C
RC-3, RC.9
RC-IO, RC-7

EWD 98011

COMPONENT
RHR-V-8 C/VC 23

IM21A20> 21 ~ 22> 23> 24
8429.B22H401
2301.B22H401
IDIIF4

MCA2-IA, 8-CP-ARS
H13.P684, P623, P601
H22 P006
H22.P018; DPI-IF

FIRE AREA I
R-I

Rl
RC-2A, RC 3
RC-IO, RC-14

COMPONENT
RHR-V-9 VC/VC 23

2M8BA.311> 312, 313>
314, 316, 321, 322

2PSAF-I

MC4B-A, C61-POOI,
TB.R321, TB-R323,
TB-C521, TB-CS23,
H22.P021, P022; PP-8A-F

FIRE AREA I
R-2

R-l, R-2
R-18
RC-2B, RC-2C
RC-3 RC-7 RC9

BWD 9801 1

I 2 DIVISION2 SYSTEM
HI-LOPRESS INTERFACE
I 2 DIVISION I SYSTEM I 2 REMOTE SHUTDOWN

COMPONENT
RHR-V-123A VCNC 23

FIRE AREA I
R-2

COMPONENT
RHR-V-53A VC/VC 23

FIRE AREA I
R-I

COMPONENT
RHR-V-123A VCNC 23

FIRE AREA I
R-2

2M8BA-SOI, 503, 504, SOS, S06,

A 508
8322-E12 A%02
2201-E12A40 I

8

R-l, R-2
R-18,
RC-2B, RC-2C
RC-3, RC.9
RC-10

IM7BA.130, 132> 133, 134> 135 R I
8429-812A403 RC-2A> RC-3
290 I-812A4102 RC-I0, RC-14

2M8BA-501, 503, 504> 505>
508

2P8AF-I

R I,R.2
R-18
RC-2B. RC-2C
RC-3, RC.9

C61-P001, MC.8B-A, TB-CS 13,

Q TB.C521, TB-R313, TB.R321,

U TB R47S
H13-P601> P622> P683

P BWD 98070

MC-78-A
H13 P601) P629) P684
8-CP-ARS

8WD 98054

MC-8B-A>
C61-POO I, TB.CS13,
TB-C521, TB.C313, TB-R921,
TB-R47S
PEA.F

8WD 98070

I 2 DIVISION2 SYSTEM
HI-LO PRESS INTERFACE
12 DIVISION I SYSTEM I 2 REMOTE SHUTDOWN

COMPONENT
RHR-V-123 B VCIVC 23

2M8BAA31, 432, 433, 434, 435

A 83MEI2A4101
2201-8 12A-001

L
E

FIRE AREA I
R-2

R-1> R-2
R-18,
RC-2B, RC 3
RC-10

COMPONENT
RHR-V-53B VCIVC 23

IM7BA580) S81 S82> 583
8429-812'2
2901-812A4110

FIRE AREA I
R-I

R-I
RC-2A, RC-3
RC-9 [23]
RG 10

COMPONENT
RHR-V-53B VC/VC 23

IM7BA-S80, 581, 582
IP7AF-I

FIRE AREA I
R-I

R-I
R-2A, RC-3
RC-9

MC-8B-A, TB-C513, TB.C521

Q TB-R313, RB4321, TB.R47S

U H13 P601 ~ P622'683
I
P EWD 98071

MC-7B-A
C61-POOI
H13-P601, P629, P684

8WD 98055

MC-7B-A, C61.POOI
PP-7A-F

EWD 98055



I 2 DIVISION2 SYSTEM

TABLEF.4-1
POST-FIRE SAFE SHUTDOWN EQUIPMENT

POWER DISTRIBUTION 28
I 2 DIVISION I SYSTEM I 2 REMOTE SHUTDOWN

C
A
B
L
E

COMPONENT
SEE TABLEF.4-3

2SM8-10, 40, 110
2SL83-10, 20
2SL81-10
2MSA-70, 71, 90, 140, 30
2P8AB-2, 50, 60
2M8AA-310, 311> 370
2PSAQ» 100
2M8AB-IO,20

2P8AA-50
C 2D 12-1, 2, 3, 6, 7, 8, 11

A 2DI2AC
2SM28-10

L
E

FIRE AREA I

RC-2B, RC-3
RC'A> RC-7
RC8, RC-9
RC 10, RC-12
DG-3
TG-I
SW-2
R-l, R-18

COMPONENT
SEE TABLEF.4-3

ISM17-10,
ISM7-10, 40, 110
ISL73-10, 20
ISL712SL81-10
IM7B-10, 30
IM7BA-570
IM7A40» 70 71 ~ 140» 20» 80
IP7AB-2> 50, 60
IM7AA440>341> 370
IP7A-5, 90
IP7AA-SO, 2
IDII l>2> 4» 6» 7> 9> ll
ID21 I> 2> 3> 4> 5» 10> 20> 30>
40
IM21A-80

FIRE AREA I

RC-2A, RC-3
R~» RC-5
RC-IO, RC. I I
RC-14, RC-20
TG.I
DG-2
SW-I
R-I

COMPONENT
SEE TABLEF 4-3

2SM28-10
2SM8-10, 40, 110
2SL83-10, 20
2SL81-10
2M8A 70> 71> 90 140 30
2PSAB-2, 50, 60
2PSAP> 100
2M8B-IO, 20.
2D12 I> 2> 7 8» 11

ID I 1-1> 4, I I

FIRE AREA I

RC-3, RG6
RC-7, RC8
RC-9, RC12
DG-3
SW-2
TG-I
R-l, R-18

RC'A, RC.5



TABLEF.4-1
EXPLANATORYNOTES

The equipment listed below has been dcactivatcd (D), or has been locked in thc
open (0) or closed (C) position, as indicated, and has had all power rcmovcd.

SW-V%9B (C)
SW-PCV-38A (D)
SW-V-70B (C)
RHR-V-26B (C)
RHR-V-87B (C)
RHR-V-11B (C)
RHR-VISA (D)
SW-VAA (0)
SW-V-24A (0)

SW-V-69A ~ (C)
SW-PCV-38B (0)
SW-V-70A (C)
RHR-V-26A (C)
RHR-V-87A (C)
RHR-V-IIA (C)
RHR-V-65B (D)
SW-VAB (0)
SW-V-24B (0)

[2] The following notation is used in this table:

An asterisk (a) by a lire area or fire zone listing indicates that post-fire safe shutdown
cables arc protected when routed within the fire area/zone indicated.

[I] The cquipmcnt which is designated as part of the post-fire safe shutdown systems (PFSS)
represents thc minimum equipment necessary for safe post-fire shutdown. Thc post-fire
safe shutdown system include not only thc equipment itself, but also the power circuit and
control logic elements that are necessary to support operation of the indicated equipment.
Thc fire area code which identifies the PFSS lost and the credited PFSS is shown in
Section F.4.4.3.

[3] RHR-P-3 maintains the RHR Loop B piping fullofwater and pressurized during normal
plant operation. Ifthis pump were to fail as a result ofa postulated fire, the RHR B
Loop piping willdcpressurize and begin to develop high point voids as water leaks out.

Evaluation

In response to FSAR Question 211.206, thc Loop B leakage rate was determined to be
approximately 1540 cin /hr (0.406 gal/hr). This is the maximum leakage rate, actual
leakage rate would be expcctcd to be less. The formation ofhigh point voids willstop
once the RHR Loop B pump is started. Ifthis pump start takes place soon after thc
water leg pump fails, little, ifany, water hammer willresult. Based on thc above,
protection of thc water lcg pump is not rcquipd. Similarly Loop A leakage which
utilizes LPCS-P-2 is approximately 1340 cm /hr (0.354 gallon per hour) and will require
similar operation actions.

A satisfactory leak down rate test was conducted for RHR Loops A and B where pump
start took place one hour aflcr initiation of the test. Operator action is required to start
the RHR pumps within one hour ofa declared fire event to prevent system failure from
water hammer.

[4] Onc of the series valves RHR-V-16B gc 17B must remain closed to prevent diversion of
coolant to the drywell spray header during alternate shutdown cooling.

Evaluation

[VO]
[VC]
[EO]
[I.2]

Where: VO - Valve Open
VC - Valve Closed
EO - Equipment Operable
1,2 - Note Numbers

These symbols listed next to component number indicates
components operating requirements [Normal Operation/Event to
Cold Shutdown Operation].

(XXXXX-XXX)~ Cables shown in parentheses are power fcedcrs or control cables.
(Sce Note 25). Three phase power fccders are assumed not to fail
in such a manner as to reconnect to adjacent three phase power
feeders and cause electrically isolated motors to operate.
Protection is not required for these cables, except for three phase
power feeders that supply power to high/low pressure interface
valves.

Since only one spurious actuation is assumed to occur (at time-zero ofa fire event) at
any one time, and both valves arc normally closed, only one valve can spuriously open.
The other will remain closed to prevent flow diversion.

[5] Valves (RHR-V-40/49) allow heat-up of RHR piping from heat exchanger to RPV by
draining water from thc vessel to radwastc. Ifboth valves should go open due to fire
damage (hot shorts) during shutdown cooling, some RHR flow would bc diverted to
rad waste.

Evaluation

Since only one spurious actuation is assumed to occur (at time-zero ofa lire event) at
any one time, and both valves are normally closed, only one valve can spuriously open.
The other willremain closed to prevent flow diversion.



TABLEF.4-1
EXPLANATORYNOTES

[6]

]8A]

During RHR alternate shutdown cooling mode operation following a postulated fire,
coolant is injected to thc reactor through RHR-VA2B. IfRHR-V-53B opened due to
hot shorts, RHR pump iun out might occur which would be detrimental to thc pump.

~Ki *tio

In RHR alternate shutdown cooling mode, flowexits the reactor vessel through a
maximum of two manually opened SRVs. Initially, the flow is steam as thc reactor
vessel dcpressurizes. Upon initiation ofRHR injection, the reactor vessel fillswith
water as do thc main steam lines. At this point, flow through the SRVs changes from
steam to water and the reactor prcssure stabilizes at the pressure required to pass the
RHR pump flow through the open SRVs. Test data for water flow through Crosby
SRVs (NEDE-24988-P) yields a reactor pressure ofapproximately 140 psig to pass
RHR puinp flow through two SRVs. This pressure is well above that ofpump run out
conditions. Thercforc, it can be concluded that RHR pump run out willnot occur in
alternate shutdown cooling mode ifRHR-V-23 and/or RHR-V-53B were to open.
lherefore, no protection is required for these valves and their associated cabling.

Check valve RHR-V-89 willprevent flow from RHR to SW. SW flow into RHR is
prevented by two normally closed series valves RHR-V-115 8e 116 and only one is
assumed to spuriously open. Ifvalve V-115 spuriously opens, flow from the SW will
be divcrtcd through thc 0.75 in. line and valve RHR-V-182 to the CRD room sump.
No safe shutdown cquipmcnt willbe affected. How willbc terminated by operator
action. Therefore, no protection is required.

Failure ofvalve SW-V-75A/B duc to hot shorts does not affect the ability to safely
shutdown thc plant.. There is a closed manual valve upstream (SW-V-75AA/BB)which
would prevent divrrsion of standby service water. Operator actions shall bc required if
Fuel Pool makeup and/or cooling arc necessary following a lire, for any of the
following reasons:

1. To prevent the fuel pool tcmpcraturc from exceeding 1554F;

2. To keep thc fuel pool from boiling which would result in excessive moisture and
flooding in the puinp rooms;

3. To prevent fuel pool boilwffand fuel criticality during fuel storage.

Using a worst case scenario, as documented in Calculation NE 02-93-19 fuel pool
makeup would be required within 6.82 hr ofa fire. Thc post.fire shutdown system
protects only onc RHR Loop, and does not protect any fuel pool cooling components
which will limitoperator response.

NOTE: Portable sump pumps could be used to mitigate flooding and portable piping
and pumps can be used for makeup. However, cooling may require some additional
actions.

]8C] DELEI'ED

(9] During RHR alternate shutdown cooling mode operation following a postulated lire,
reactor water must be discharged through the SRVs to the suppression pool. Diversion
of flow down the main stcam lines to thc to*inc/condenser would result in loss of
suppression pool inventory. Although not very probable, it is conceivable that
suflicicnt water could be transfcrrcd to thc turbine/condenser such that makeup to the
reactor would bc jeopardized.

Diversion of reactor coolant to thc turbine/condenser requires that three series valves
in at least one main steam linc remain open from the following sets ofvalvesi

1. MS-V-22A, B, C, D (DiviYionli)

2. MS-V-2&A,B, C, D (Division I)

3. Turbine Governor/slop valves and MS-V-146/Bypass Valves

Analysis of thc four MS-V-22 dc 28 valves shows that the circuits which control thc
valves willnot remain open since they are installed in either protected raceway or in
grounded raceways, all the way from the valves to the Control Room and arc designed
fail-safe.

In the event ofa Control Room fire, thc operator willmanually scram thc reactor and
shut thc MSIVs before evacuating the Control Room. Iftime is available, the operator
willalso trip thc main gcncrator. This latter action willcause thc turbine govcmor
valves to trip closed which will indirectly result in closure of thc stop valves. Thc
turbine bypass valves may open for a very short period of time to regulated prcssure
but will then close. Since only a single spurious actuation is considered, the two series
MSIVs cannot remain open or reopen. Therefore, no further protection is required.

]&B] Ifeither intcrtic valves SW-V-187A/B and SW-V-18&A/Bwerc to open as a result of
lire damage (hot shorts) some SW flow would divert into the RCC System. Divcrtcd
flowwould be limited by the 4s ovcrflow on the RCC surge tank. Suflicient SW flow
to thc RHR heat exchanger would remain to rcmove reactor decay heat. Makeup to
the spray ponds would not be required for a period ofdays. Effects of flooding due to
RCC surge tank overflow would bc countered by operator action to ensure that SW-V-
18&A(B) and SW-V-187A(B) are in their proper alignment (N-C), and to open their
associated breakers within 50 minutes of thc start of the fire (see Calculation ME-02-
9448). Therefore, no protection is rcquircd.

'Iherefore, no protection is requited.
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[10]

[12)

Loss of thc cmergcncy chillcrs (CCH<R-IA/1B) willnot affect safe shutdown.
Cooling coil WMACC-5IA-I ofair handling unit WMA-AH-51has been valved for
automatic operation on standby service water (valves SW-V822A, SW-V-823A open;
valves SW-V-224A, SW-V-225A and SW-V-227A closed). The cooling capacity of the
spray ponds is adequate to maintain the maximum Control Room temperature below
104'F. In the event ofa fire in certain areas, operator action may bc required to open
valves SW-V-822B and 823B; and close valves SW-V-224B, SW-V-225B and SW-V-
227B.

Operator action should be initiated within 40 hr afler the loss ofa battery coom exhaust
fan (WEA-FN-53A/53B) due to fire (to prcvcnt the accumulation ofhydrogcn gas).
Portable smoke removal fans are staged to exhaust air ifrequited. Power for the smoke
removal fan is available from the rcmotc shutdown panel.

Reactor pressure and water level are displayed in the Control Room on two redundant,
divisionally powered recorders. Sensing for these displays is accomplished through two
(2) redundant and indepcndcnt process instrument loops. Onc loop originates from
vessel instrument nozz!c taps located at 3404 azimuth for thc Division 2 recorder.

In containment routing of the process instrument lines within each loop is maintained to
the azimuth of the vessel insttument nozzle taps associated with those loops.
Furthermore, thc instrument taps and associated containment pcnetrations are
maintained to within approximately 5'f the same azimuth. The process instrument
loops originate from thc vessel at azimuths which are suflicicntly separate to limit thc
effects of fire to no more than onc loop. Thc azimuths of the containment penctrations
and their respcctivc instmment racks deviate as much as 194. However, thc radial
distances to thc racks provide assurance ofadequate process line routing separation.
The worst case fire effects on a single instrument loop, whether loss of indication or
nonconservative indication, willnot jeopardize rcquircd Control Room data since
alternate instrumentation is available.

[15)

[16]

[17]

[18]

Operation of the SW System from the Main Control Room can bc monitored by thc
flow indicator provided.

For the case ofa fire outside thc Main Control Room, system pressure is not
considered to be an csscntial indication for operator usc since flow indication is
available (sce Evaluation for SW Flow). For a lire in the Main Control Room,
indication ofproper system function appears on thc remote shutdown panels. SW flow
is not indicated in this situation; however, SW pressure is available as well as positive
indication and control switches for all valves required for proper system lineup. With
SW pump discharge prcssure and SW system valve lineup available, coircctivc action
can be initiated for cithcr pump or valve lineup problems.

SW pond level indication is not considered csscntial since operator action would not bc
required for a period ofdays even in the cvcnt that the RHR/SW intertie valves were to
open.

Redundant suppression pool level and temperature instrumentation is provided in the
Main Control Room. Fires postulated to occur in any plant area, except the Control
Room, willnot disable both redundant acts of instrumentation.

A postulated fire in thc Main Control Room requires that plant control bc transfcrrcd to
the Rcmotc Shutdown Room. This rooin has thc controls necessary for aligning the
Division 2 RHR System to draw water from thc suppression pool, route through the
RHR heat cxchangcr and return thc flow to the RPV. No pipe breaks willoccur
during a fire that would cause RHR water to bc lost and any water drawn from the
suppression pool willbc returned to the pool from thc reactor vessel. Thcrcforc,
suppression pool lcvcl is cxpectcd to remain unchanged; however it can be monitored
on thc remote shutdown panel (see CMS-LI-2R). Similarly, since the suppression pool
water is continuously cooled by thc RHR heat cxchangcr, pool water temperature is
expected to reinain within spccificd limits; however it can be monitored (sce CMS-Tl-
43R).

[13B) System pressure is only one of the variables that can bc used to monitor systein
performance. Since system flow indication is provided in both the Control Room and
remote shutdown areas, suflicicnt information is available to dctcrminc correct system

operation.

[13A] The process instrument loops for RHR flow consist ofdifferential pressure sensing
across flow elements for RHR injection paths A and B. Thc instmment loop for each
RHR path consists ofa process sensing linc from each side of a flow element, each of
which is routed in close proximity to one another to a flow (dP) transmitter. Thc fire
effects on thc process lines are considcrcd equal, with equal boilmffin each line the
result. The effects on differential prcssure are thcrcby offsetting and considered to have
no significant effect on sensed flow. Process fluid pciturbations from boilwffare also
considered to have no signilicant effect on instrument performance.

[19A)The maximum and/or minimum blowdown transients caused by inadvertent opening of
the main steam relief valves duc to hot shorts caused by a cable fire is bounded by thc
analyses provided in Calculation NE-02-84-30.

[19B) Thc Main Control Room design basis fire event requires that thc plant be shutdown
from the Remote Shutdown Room using manual initiation of the safety reliefvalves.
General Electric analysis NEDO-24708A provides thc general basis for this shutdown
path while WNP-2 Calculation NM2-86-10 provides a bounding analysis for the
potential spurious actuation of the safety relief valves until manual control ofat least
five safety relief valves has been established at thc remote shutdown panels. General
Electric has provided a verification ofNF 02-86-10.

[14] The GE remote shutdown design specification assuines that for a Main Control Room
evacuation, the operator scrams thc reactor and closes the MSIVs before leaving thc
Control Room. This implies that the operator takes action before damage to control
circuitry could take place. Similarly, for a postulated fire outside the Main Control
Room, it is assumed that thc operator initiates and conlirms shutdown before thc
control circuitry is damaged. Therefore, no critically instruinentation is protected.
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[20] Deleted. Sec Note 23.

[21] Dclcted. Sce Note 23.

[22] Deleted. Sce Note 27.

[23] Power has been removed from RHR-V-9, 123A and 123B, during normal plant
operation. The valve and power disconnect switch are maintained in the "isolate"
position. 'Ihe dccnergizcd (isolated) power feeders have been routed in grounded stccl
conduits to protect it against external three-phase "hot shorts." Spurious control and
power signals resulting I'rom fire cannot cause thc valve motor to cncrgize. Hi/Lo
interface control is preserved in the main control room and in thc rcmotc shutdown room
by maintaining thc power disconnect switch in the open (isolate) position. When the
power disconnect switch is closed, interlocks would automatically close (isolate) the
valves on high reactor prcssure and willprevent RHR-V-9 from opening

[27]

[28A]

[28B]

The room heatup calculations indicate that fans RRA-FN-10 and RRA-FN-14 are not
required to remain operable for post-fire safe shutdown.

Remote shutdown requires thc operation of DG //2 from thc local control panel.

Switchgear ESM-8 bus is protected froin the cA'ccts ofa Main Control Room fire by
transfer switches located on the switchgcar and on thc remote shutdown panels. The
transfer switches provide isolation for electrical breakers E-CB.DG2/8, E-CB.8/DG2,
F CB-8/81, F CB-8/83, F CBSWIB, B4B.RHR/2B and current translonner
shorting type transfer switches E-RMS-B/8/Cp, E-RMS-8/81/CI', E-RMS-RHR/Cf,
and F RMS4W/CF. Operator action to reset spuriously opcratcd lockout relays for
the above indicated brcakcrs is required alter main control room isolation.

Certain switchgear breakers aie tripped and/or isolated from reclosing in SM-8, SL-
81, and SL-83: E-CB-8/85/I, ROAWB-FN/IB,REA-CB-FN/IB, RCC-CB-P/I C
and CCH-CB-CRIB.

[24] Cables 2NS4-23, 52, 53 and 2ADS-32, 33, 55 are protected from thc cffccts of a Main
Control Room fire by isolating thc circuits required for remote shutdown within thc 3
hour rated floor pcnctration seal.

[2&CI Rcfcr to FSAR Section 9.5.3 for a description of thc plant emergency lighting.

[25] Dclcted. [29] At WNP-2, the minimum Appendix R protected safe shutdown path utilizes thc
alternate shutdown cooling mode of the RHR System. Since thc minimum protected
path includes only a minimum ofprotected process and diagnostic instrumentation,
the normal (assuming a full compliment of instrumentation) procedural steps for
controlling thc reactor in this mode ofRHR have been revised accordingly. As such,
control of the Alternate shutdown cooling mode ofRHR uses thc following available
insttumentation; reactor vessel pressure, wide range reactor vessel water level,
narrow range suppression pool level, suppression pool temperature, and RHR system
liow.

[26] Thc closure of fire damper WMA-FD-Ior 2 (located in Fire Area RC-13) would [30]
interrupt the fresh air intake to the Control Room. Ifthe exhaust fan, WEA-FN-51, is
damaged by lire while a fresh air supply is still available, the resulting ovciprcssurization
in the Control Room willbe mimmal. Ifnecessary, the Control Room doors may be
opened.

In thc event ofa fire in thc Chiller Area (Fire Area RC-13), air handling units
WMA-AH-52Band WMA-AH-53Bshould be turned offusing the remote manual
switches to prevent smoke from being drawn into the Cable Spreading Room or the

Critical Switchgear Room.

Sec Calculation NF 02-94-035 for thc discussion of the following issues:

I. HVACducts which may pass through the area but not directly communicate with
thc area.

2. Thc potential duct and duct hanger structural failures resulting from a lire.

3. The effects of fire damper closure on safe shutdown.

Appendix R requires thc availability of reactor vessel lcvcl instmmentation presently
located on instmmcnt racks F004 (MS-LT-26A) and P027 (MS.LT-26D). The
instrumentation rcfcrencc legs must remain full and free ofdissolved gases to provide
rcliablc indication. This is accomplished by providing continuous flow to the
reference legs from the CRD system. During DBF in an area where thc tubing
routes, thc heated CRD backfill water willcause a dccrcasc in the water density in thc
instruincnt reference legs. Isolation solenoid valves will isolate thc flow from the
CRD system when the temperature inside thc tubing rises above a prcdcterinincd
setpoint. Thc isolation of thc CRD system liow will initiate the notching
phenomena, since this is a 'long term effect it willnot prevent post. lire safe
shutdown.
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TABLEF.4-2

POST-FIRE SAFE SHUTDOWN EQUIPMENT CROSS-REFERENCE
POWER DISTRIBUTIONEQUIPMENT

EPN I
APPENDIX R DMSION 2 SAFE SHUTDOWN

AUX. PWIL DIST. EQUIP.
BLDG./ELEV. HRE AREA EPN I

APPENDIX R DIVISION I SAFE SHUTDOWN
AUX. PWR. DIST. EQUIP.

BLDG./EIEV. HRE AREA EPN I
APPENDIX R REMOTE SHUTDOWN SYSTEM

AUX. PWR. DIST. EQUIP.
BLDG./ELEV. HRE AREA

E.B1.2
E.C1-2
E.IN-2
EDP-SI/2
8 DP-Sl/2A
8 DP-Sl/2D
E.DP-8 I/2E
8 MC-8A
E-MC-8AA
8 MC.8B
E MC-8BA
8 MC-8BB
E-MC-8F
E PP-8A
8 PP-8AA
E-PP-8AAA
F PP.8AB
E.PP-8AF
E-PP-8AG
8-SL81
E.SL83
E.SM DG2/8
ESM-8
E-TR-8A
8-TR 8AAA
E-TR-8AF
E-TR.8/81
8-TR-8/83
Fuse Box 69 B 1-2
8'IR-8AAA/1
8 TR.8AF/I

DG-GEN.DO/2'HR-DISC-V/9

RWI467
RWI467
RWI467
RWI467
RWISOI
RWI467
DO/441
RWI467
DG/441
RB/S22
RB/S22
RB/572
RW/525
RWI467
RW/501
DG/441
SWPH.IB/441
RWI467
SWPH IB/441
RWI467
RWI467
DG/441
RW/467
RW/467
DO/441
SWPH-IB/441
RWI467
RW/467
RWI461
DG/441
SWPH. IB/441
DG/441
RV//467

e Includes all supporting components in fire area.

RC.6
RC-7
RC-7
RC-1
RC-10
RC-9
DO-3
RC-7
DG-3
R-18
R-18
R4
RC-12
RC-1
RC-10
DG.3
SW-2
RC-9
SW-2
RC-8
RC-8
DG-3
RC-8
RC-1
DG.3
SW-2
RC-8
RC.8
RC-6
DG.3
SW-2
DO-3
RC-7

EBI-I
ECI ~ I
EIN-3
8 DP-Sl/I
8 DP-Sl/IA
8 Dphil/IF
F DP-Sl/IE
8 MC-7A
8 MC-7AA
EMC-7B
E.MC-7BA
8 MC-7BB
EMC-7F
B.PP-7A
EPP-7AA
EPP-1AAA
8 PP-1AB
EPP-7AE
EPP-7AO
ESL7I
ESL73
E.SM.DO I/7
ESM.7
8 TR-7A
E-TR-7AAA
E.TR-7AF
E:IR-7/71
8 TR-7/73
E B2-1
E.DP-S2/I
EC2-I
EMC-S2/IA
'IB.W93
Fuse Box 69 B2-I
Fuse Box Bl-I
ETR-7A/I
ETR-7AANI
ETR-1AF/I
DG.GEN.DG/le

RWI467
RWI467
RWI467
RWI467
RW/501
RWI467
DO/441
RWI467
DG/441
RB/522
RB/$22
RB/572
RW/525
RWI467
RW/$01

DG/441
SWPH-lh/441
RB/411
SWPH. IA/441
RWI467
RW/461
DO/441
RWI467
RWI467
DO/441
8WPH-IA/441
RWI467
RWI467
RWI467
RWI461
RWI467
RWI471
RWI467
RWI467
RW/467
RW/467
DG/441
SWPH.I A/441
DG/441

RC-5
RC4
RC4
RC4
RC-10
RC-14
DG-2
RC4
DG-2
R-I
R.l
R-I
RC-11
RC-4
RC-10
DG-2
SW-I
R.l
SW-I
RC-14
RC-14
DO-2
RC-14
RC4
DG.2
SW-I
RC-14
RC-14
RC-5
RC4
RC4
R-I
RC-5
RC-5
RC-5
RC4
DG-2
SW-I
DG-2

EBI-2
E.C1-2
E.IN-3
8-DP-S I/2

F DP-Sl/2D
EDP4I/2E
8 MC-8A
E-MC-8AA
E.MC-8B
E MC-8BA
8 MC.8BB
8 MC.8F
E PP-8h
EPP-7A
EPP-8AAA
E PP 8AB
8 PP.8AF
EPP-8AG
E-SL81
E SL83
E SM DG2/8
E-SM.8
E-TR.8A
E-TR.8AAA
8 TR.8AF
E TR.8/81
E TR 8/83
EBI-I
F DP-S I/I
8 DPI/IF
Fuse Box @ BI-I
Fuse Box Q B1.2
E.TR.7A/2
E-TR.8A/2
DG.G EN-DG/2

RWI461
RWI461
RW/467
RWI461

RWI467
DO/441
RWI467
DO/441
RB/522
RB/$22
RB/$72
RWIS25
RW/467
RW/467
DO/441
SWPH-IB/441
RWI467
SWPH-IB/441
RWI467
RWI467
DG441
RWI461
RWI467
DO/441
SWPH-IB/441
RWI467
RW/461
RWI467
RWI467
RW/467
RWI467
RWI467
RW/467
RWI467
DG/441

RC-6
RC-7
RC-4
RC-7

RC-9
DO.3
RC-1
DG-3
R.18
R-18
R4
RC-12
RC-7
RC 4
DG-3
SW-2
RC.9
SW-2
RC-8
RC-8
DG-3
RC-8
RC-7
DO 3
SW.2
RC-8
RC-8
RC-5
RC-4
RC-14
RC-S
RC.6
RC-9
RC-9
DG.3
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TABLEF.4-3

POST FIRE SAFE SHUTDOWN EQUIPMENT CROSS-REFERENCE
AUXILIARYEQUIPMENT

EPN 1

APPENDIX R DIVISION2 SAFE SHUTDOWN
AUX. EQUIP.

BLDG./ELEV. FIRE AREA EPN I
APPENDIX R DIVISION I SAFE SHUTDOWN APPENDIX R REMOTE SHUTDOWN SYSTEM

AUX. EQUIP. AUX. EQUIP.
BLDG./ELEV. FIRE AREA EPN 8 BLDG./ELEV. FIRE AREA

E CP-COHV/2
E CP-CIGV/4
E CP-CS2
ECP-DGIRP2
E.CP-DGHV/I I
E CP-FRTP
E CP-LSP/S2
E CP-C61A/POOI
E CP-F601
E CP-F609
E CP-F611
E.CP-P613
E CP-P618
E CP-F622
F CP-P631
E CP.P680
ECP-P683
ECP-F800
E CP-P801
E CP-P80$
E CP-P812
E CP-P814
ECP-P820
ECP-F826
ECP-F831
E CP-P833
E CP-P891
ECP-F893
F CP-RC/2
ECP-RS
E CNTR-WMA/EHC/8
ECP-COHV/SB
E IR.22
E IR-73
F IR H22/F009
E IR-H22/F021
E IR H22/F027
E JB.1B/SWI$ 08
E JB:IB/CSOI
F JB-TB/CSI3
E JB-TB/C561
EJB-1B/R301
E-JB-TB/R313
E JB-1B/R435

RW/525
RW/S2$
RW/467
DG/441
DG/441
RW/467
8WPH. IB/441
RW/467
RW/501
RW/$01

RW/$01

RW/501
RW/$01
RW/$01

RWISOI
RW/$01

RW/501
RWISOI
RW/$01

RW/$01

RW/$01
RW/501
RW/501
RW/$01
RW/$01

RW/501
RW/501
RW/501
RW/501
RW/467
RW/467
RW/$01

SWPH.I B/441
RB/S22
RB/471
RB/501
RB/S22
SWPHI B/441
CONT/471
CONT/522
CONT/488
RB/471
RBISOI
RB/S48

RC-12
RC-12
RC-9
DG-3
DG 3
RC-9
SW-2
RC-9
RC-10
RC.IO
RC-IO
RC-10
RC-10
RC-10
RC-10
RC-10
RC-10
RC.IO
RC-10
RC-10
RC-10
RC-10
RC-IO
RC-IO
RC-10
RC-10
RC-10
RC-10
RC.IO
RC-9
RC-6
RC-10
SW.2
IR.73
M.9
M-21
M-27
SW-2
R-2
R-2
R-2
R-I
R-I
R4

E CP-COHV/I
ECP-COHV/3
E CP-COHV/SA
E.CP-CSI
E CP-DG/RPI
E CP-DGHV/I
ECP-ARS
E CP-LSP/Sl
8 CP-C61/POO I
E CP-P601
E CP-P612
ECP-F628
E.CP-P629
E.CP-P682
E CP-P684
ECP-P800
ECP-F802
ECP-F805
E CP-P812
F CP-F826
ECP-P831
E-CP-F840
E CP-P841
E CP-PSSI
ECP-P892
E.CP-RC/I
EIR-2I
E.IR-H22/POOI
E IR-H22/F018
E CNTR.WMA/EHC/7A
ECNTR.WMAIEHC/7B
E IR-H22/F026

EIR 66
EJB-1B/SWI 507
E JB-1B/CSOO

E JB-TB/C560
E JB-'IB/R300

RW/$2$
RW/52$
RW/$01
RW/501
DG/441
DG/441
RW/467
SWPH.IA/441
RW/467
RW/SOI
RW/501
RW/501
RW/501
RW/501
RW/$01
RW/501
RW/501
RW/501
RW/501
RW/501
RW/501
RW/$01
RW/501
RW/501
RW/501
RW/$01
SWPH. IA/441
RB/522
RB/SOI
RW/467
RW/467
RB/522

RB/$01
SWPH. IA/441
CONT/471 R-2
CONT/488 R 2
RB/471

RC-I I
RC-I I
RC-10
RC-10
DG-2
DG.2
RC-14
SW-I
RC-9
RC-10
RC-10
RC-10
RC-IO
RC-10
RC-IO
RC-10
RC-10
RC-10
RC-10
RC-10
RC-10
RC-10
RC-10
RC-10
RC-10
RC-10
SW-I
R-I
R-I
RC-5
RC-5
R-I

R-I
SW. I
R-2
R-2
R-I

F CP-COHV/4
E.CP CS2
E.CP-DG/EP2
E CP-DGHV/H
ECP-ARS
ECP-LSP/S2
E CP-C61/POOI
ECP-RS
E-IR-22
E IR.H22/F026
E.JB-TB/SWI S08
E JB'IB/CSOI
E-JB-1B/C522
E.JB-'IB/C561
E JB.TB/RJOI
E JB-1B/R322
E.JB-TB/R43 5
E CNTR-WhfA/EHC/8

RWIS25
RW/467
DG/441
DG/441
RW/467
SWPH.I B/441
RW/467
RW/467
SWPH-I B/441
S$ 22
SWPH-IB/441
CONT/471
CONT/522
CONT/488
RB/471
RB/522
RB/548
RW/467

RC-12
RC.9
DG-3
DG-3
RC-14
SW.2
RC-9
RC-9
SW.2
R-I
SW-2
R2
R.2
R.2
R.l
R.l
R4
RC-6
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F.4.4.3 Sco e of WNP-2 Areas Evaluated in Fire Hazards Anal sis

Fire areas included in the WNP-2 fire hazards analysis are those plant areas within the primary
plant structure and those remote buildings with credited post-fire safe shutdown equipment.
See the following table for the listing of evaluated fire areas. The fire area boundaries are
shown as fire rated barriers on Figures F.6-1 through F.6-5.

The outdoor yard area is not analyzed as a fire area in the F.4 fire hazards analysis for the
following reasons:

a. The yard does not contain any exposed post-fire safe shutdown equipment (no
credited raceway access manholes or equipment),

b. Remote buildings credited in the fire protection program (service water pump
house 1 and 2, circulating water pump house, water filtration building 33) with
nonrated barriers are sufficiently separated from each other and from the plant
that a single exposure fire would not spxcad to more than one building,

c, Where nearby exposure hazards exist, plant buildings have rated fire bamers.
See Appendix F.2.14 through F.2.17, and

d. Yard fire hazards are not postulated to impair the yard fire protection water
supply system.

The fire protection water supply buildings (circulating water pump house and water filtration
building 33) are not analyzed as fire areas in the F.4 fire hazards analysis for the foHowing
reasons:

a.'hey do not contain any post-fire safe shutdown equipment, other than the fire
pumps,

b. The water supply system has a sufficient capacity to provide the maximum
water demand from either the primary or secondary supply,

c. The redundant water supply buildings are sufficiently separated that a single
exposure fire would not spread between the subject buildings, and

d. The redundant water supply buildings are remote and would not be an exposure
hazard to the plant.
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The general service building (GSB) was originally considered in the fire hazards analysis.
However, the GSB is not analyzed in the fire hazards analysis for the following reasons:

The building does not contain any credited post-fire safe shutdown,

b. The only safety-related equipment in the building axe two motor-operated
auxiliary steam isolation valves (AS-V-68A/68B) at 485 ft Column K.4-3.2.
The isolation of the auxiliary steam system is safety-related function since it is a
potential high energy line break (HF~) source to the reactor building which
could affect the qualified life of safety-related equipment. Since a GSB fire
would not cause a HELB and a reactor building HEXA need not be considered
concurrent with a fire, the GSB area of the safety-related valves does not
warrant a fire hazards analysis,

C. The building is entirely isolated from the turbine and reactor building by 3-hr
barriers, and

Although GSB sprinkler and detection system alarms annunciate in the control
room and use plant power, their inoperability has no impact on post-fire safe
shutdown,

The following is a listing of the WNP-2 fire areas and their post-fire safe shutdown code.

Diesel generator building - HPCS diesel generator room
Diesel generator building - Diesel generator 1A room
Diesel generator building - Diesel generator 1B room
Diesel generator building - DG 1A diesel oil tank pump room
Diesel generator building - DG 1B diesel oil tank pump room
Diesel generator building - HPCS diesel oil tank pump room
Diesel generator building - HPCS diesel day tank room
Diesel generator building - DG 1A diesel day tank room
Diesel generator building - DG 1B diesel day tank room
Diesel generator building - Deluge valve equipment room
Reactor building - General equipment area
Reactor building - Primaxy containment
Reactor building - HPCS pump room
Reactor building - RHR B pump room, pipe chase, pipe tunnels,

H2 recombiner MCC room, heat exchanger rooms,
and south valve rooms

Reactor building - RHR A pump room, pipe chase, pipe tunnels, heat
exchanger rooms

Reactor building - RCIC pump room
Reactor building - RHR pump room

¹ DG-1
1 DG2
2 DG3
1 DG4
2 DG5
¹ DG6
¹ DG7
1 DG-8
2 DG-9
¹ DG-10
D R-1
U R-2
¹ R-3
2 R-4

R-6
R-7
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Reactor building - LPCS pump room
Reactor building - Stair A6
Reactor building - Elevator No. 2
Reactor building - Stair A5
Reactor building - Elevator No. 1

Reactor building - 422 ft lobby outside of stair A5
Reactor building - MCC room Division 2
Reactor building - South valve room
Reactor building - Instrument rack E-IR-H22/P009 enclosure
Reactor building - Instrument rack E-IR-H22/P021 enclosure
Reactor building - Instrument rack E-IR-H22/P027 enclosure
Reactor building - Instrument rack E-IR-73 enclosure
Radwaste control building - Radwaste general nonvital equipment area
Radwaste control building - Cable spreading room

Division 1 section Fire zone RC-2A
Division 2 section Fire zone RC-2B
20 ft noncombustible zone Fire zone RC-2C

Radwaste control building - Cable chase
Radwaste control building - Electrical equipment room No. 1

Radwaste control building - Battery room No. 1

Radwaste control building - Battery room No. 2
Radwaste control building - Electrical equipment room No. 2
Radwaste control building - Switchgear room No. 2
Radwaste control building - Remote shutdown room
Radwaste control building - Main control room
Radwaste control building - Unit A - air-conditioning room
Radwaste control building - Unit B - air-conditioning room
Radwaste control building - Communications room, instrument shop,

chiller area, and HVAC chase
Radwaste control building - Switchgear room No. 1

Radwaste control building - Stair A8 and room C100
Radwaste control building - Stair A7
Radwaste control building - Elevator No. 4 and room C504
Radwaste control building - Stair A13
Radwaste control building - Corridor C205
Radwaste control building - PASS area/pipe chase
Reactor recirculation pump ASD building
Standby service water pump house 1A
Standby service water pump house 1B
Turbine generator building - General equipment area

Turbine oil storage room Fire zone TG-2
Auxiliaryboiler room Fire zone TG-5
Hydrogen seal oil room Fire zone TG-7

1

¹
¹
¹
¹
¹
2
2
2
2
2
2
2

D
2
U
D
1

1

2
2
2
2
U
1

2
2

1

¹

¹
¹
2
1

¹
1

2
D
¹
¹

R-8
R-9
R-10
R-11
R-12
R-15
R-18
R-21
M-9
M-21
M-27
M-73
RC-1
RC-2

RC-3
RC-4
RC-5
RC-6
RC-7
RC-8

RC-10
RC-11
RC-12
RC-13

RC-14
RC-15
RC-16
RC-17
RC-18
RC-19
RC-20
ASD
SW-1
SW-2
TG-1
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Turbine oil reservoir room Fire zone TG-9
West transformer vault Fire zone TG-10
East transformer vault Fire zone TG-11
441 ft southern corridors Fixe zone TG-12

Turbine generator building - Stair A1
Turbine generator building - Elevator No. 3
Turbine generator building - Stair A3
Turbine generator building - Stair A4

¹
¹
¹
D
¹ TG-3
¹ TG-4
¹ TG-6
¹ TG-8

LEGEND

Plant Fire Area Identification

The prefix of the fixe area number corresponds to the building in which the fire area is located
as follows:

ASD
DG
R
RC
S

SW
TG

Reactor recirculation pump ASD building
Diesel generator building
Reactor building
Radwaste/control building
Service building
Standby service water pump house(s)
Turbine generator building

See Figures F.6-1 through F.6-5 for fixe area locations.

Ex lanation of Codes

¹ This code indicates that this fixe area does not contain equipment or cables for either
division ofpost-fire safe shutdown equipment.

1 This code indicates that this fire area contains Division 1 post-fire safe shutdown
equipment or cables.

2 This code indicates that this fixe area contains Division 2 post-fire safe shutdown
equipment or cables.

D This code indicates that this fixe area contains equipment or cables of both divisions of
post-fire safe shutdown equipment, These axeas are dedicated fire areas where
Division 2 post-fire safe shutdown systems are protected.

U This code indicates that this fixe area has been uniquely analyzed for post-fire safe
shutdown. Refer to the fire hazards analysis methodology in Section F.4.4.
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F.4.4.4 Detailed Fire Hazards Anal sis b Fire Area

FIRE AREA DG-1

I. ~Descri tion

High-pressure core spray diesel generator room, el. 441 ft 0 in., 455 ft 0 in., and
472 ft 9 in.

2. Ma or ui ment within the fire area

High-pressure core spray diesel generator
Airintake filter
Prefilter
Airhandling units
Transformers
Motor-driven air compressor
Diesel-driven air compressor
Switchgear

Fire area is a safety-related area.

3. Construction of fire area boundaries

a. Fire axea boundaries are constructed of reinforced concrete. Fire area
boundaries which interface with other fire axeas are 3-hr rated.

b. Fire doors, dampers, and penetration seals maintain the rating of the barrier.
Entrance door may not fully self-shut due to differential air pressure.

C. The north entrance has a 7 in. curb. A 3 in. curb and nonrated barrier separate
the switchgear area from the diesel engine area. The transfer pump rooms have
a 7 in. door sill.

d. See Figures F.6 for fire barrier locations and classifications.

4. Fire hazards

a. The combustible loading is controHed in calculation FP-02-85-03.

b. Combustible loading is classified as "low."

c. Major combustibles include lubrication oil and electrical cable.
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d. Major ignition hazards include diesel generator, diesel engine, electrical
switchgear, dry transformers, and smaH diesel compressor.

e. There are no radioactive material or airborne radioactivity hazards.

5. Fire su ression/detection ui ment within the fire area

a. Photoelectric smoke detectors in diesel generator area

b. Ionization detectors in switchgear area

c. Manual pull boxes

d. Automatic preaction sprinlder system with heat actuating devices in diesel
generator area. Apull box is provided for manual actuation.

6. Fire su ression/detection ui ment outside but available to the fire area

a. 1.5 in. standpipe hose stations

b. Hose lines from 2.5 in. outlets on yard hydrant

c. Portable extinguishers

,
7. Safe shutdown s stem

This fire area contains no post-fire safe shutdown components or cabling.

8. Potential cons uences of a desi basis fire

a. The HPCS diesel generator and associated equipment/cabling within the fire
area is assumed to be damaged by the design basis fire. The HPCS system is
not credited for post-fire safe shutdown. With no safe shutdown
equipment/cables, fire wiH not prevent safe shutdown.

b. The installed smoke detectors are expected to detect the products of combustion
from a fire in its initial stages of growth and alert the control room for response
by the plant fire brigade.

C. On sensing a high heat condition, the installed thermal detectors would open the
preaction system control valve, allowing water to pressurize the sprinkler

e,,
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system piping. Sprinkler flow is initiated when further rise in ambient
temperature actuates the fusible link elements on the sprinkler heads.

d. During periods of high differential air pressure on north fire door, strobe lights,
and security position sensors ensure that personnel willmanually shut the fire
dooi'.

Smoke would be removed through the operation of the building exhaust system
or portable smoke removal equipment.

Drain water is routed to the storm drain system. Curbs installed at the north
corridor door and scuppers provided at the exterior door direct water discharge
to the exterior yard area. Curbs and partition would help miniinize water flow
between diesel generator and switchgear area. Raised door sills to the transfer
pump rooms willprevent common mode flooding from Fire Area DG-1.
Flooding willnot impair the ability of the plant to reach safe shutdown.

9. FHA conclusion

A design basis fire within Fire Area DG-1 willbe confined to the fire area and systems
needed for post-fire safe shutdown willremain free of fire damage.
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FIRE AREA DG-2

1. D~escri tice

Diesel generator 1A room, el. 441 ft 0 in., el. 455 ft 0 in., and el. 472 ft 9 in.

2. Ma'or ui ment within the fire area

Diesel generator 1A (Division 1)
Airintake filter
Prefilter
Airhandling units
Motor-driven air compressor
DieseVmotor-driven air compressor
Switchgear

Fire area is a safety-related, area.

3. Construction of fire area boundaries

ao Fire area boundaries are constructed of reinfoxced concrete. Fixe area
boundaries which interface with other fire areas are 3-hr rated. There is no
barrier separating Fixe Area DG-2 and DG-3 above the 472 ft 9 in. elevation of
the upper vestibule room D301.

b. Fire doors, dampers, and penetration seals maintain the rating of the barrier.
Entrance door may not fully self-shut due to differential air pressure.

C. The north entrance has a 7 in. curb. A 3 in. curb and nonrated barrier separate
the switchgear area from the diesel engine area.

d. See Figures F.6 for fire barrier locations and classifications.

4. Fire hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "low." A combustible free zone has been
established between Fire Areas DG-2 and DG-3 at 472 ft 9 in. to prevent
transient intervening combustibles. See Reference F.7.6.e.

C. Major combustibles include lubrication oil and electrical cable.
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d. Major ignition hazards include diesel generator, diesel engines, electrical
switchgear, dry transformers, and grounding resistors.

e. There are no radioactive material or airborne radioactivity hazards.

5. Fire su ression/detection ui ment within the fire area

a. Photoelectric smoke detectors in diesel generator area

b. Ionization detectors in switchgear area

c. Manual pull boxes

d. Automatic preaction sprinkler system with heat actuating devices in diesel
generator area. Apull box is provided for manual actuation.

6. Fire su ression/detection ui ment outside but available to the fire area

a. 1.5 in. standpipe hose stations

b. Hose lines from 2.5 in. outlets on yard hydrant

c. Portable extinguishers

7. Safe shutd wn s stems

a. Fire aica contains Division 1 post-fire safe shutdown equipment and cables.

b. See Tables F.4-1 through F.4-3 for specific credited equipment and cables.

8. Potential cons uences of a desi basis fire

a. The Division 1 diesel generator and associated equipment/cabling within the fire
area are assumed to be damaged by the design basis fire. Division 2 post-fire
safe shutdown systems would remain operable.

b. The installed smoke detectors are expected to detect the products of combustion
from a fire in its initial stages of growth and alert the control room for response
by the plant fire brigade.

c. On sensing a high heat condition, the installed thermal detectors would open the
preaction system control valve, allowing water to pressurize the sprinkler
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system piping. Sprinkler flow is initiated when further rise in ambient
temperature actuates the fusible link elements on the sprinkler heads.

d. During periods of high differential air pressure on north fire door, strobe lights
and security position sensors ensure that personnel willmanually shut the fire
door.

e. Smoke would be removed through the operation of the building exhaust system
or portable smoke removal equipment.

Drain water is routed to the storm drain system. Curbs installed at the north
corridor door and scuppers provided at the exterior door direct water discharge
to the exterior yard area. Curbs and partition would help minimize water flow
between diesel generator and switchgear area. Flooding willnot impair the
ability of the plant to reach safe shutdown.

FHA conclusion

A design basis fire within Fire Area DG-2 willbe confined to the fire area and systems
needed for post-fire safe shutdown willremain free of fire damage.
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FIRE AREA DG-3

D~escri tion

Diesel generator 1B room, el. 441 ft 0 in., el. 455 ft 0 in., and el. 472 ft 9 in.

2. Ma'or ui ment within the fire area

Diesel generator 1B (Division 2)
Airintake filter
Prefilter
Airhandling units
Motor-driven air compressor
DieseVmotor-driven air compressor
Switchgear

Fire area is a safety-related area.

3. Construction of fire area boundaries

a. Fire area boundaries are constructed of reinforced concrete. Fire area
boundaries which interface with other fire areas axe 3-hr rated. There is no
barrier separating Fire Area DG-2 and DG-3 above the 472 ft 9 in. elevation of
the upper vestibule room D301.

b. Fire doors, dampers, and penetration seals maintain the rating of the barrier.
Entrance door may not fully self-shut due to differential air pressure.

C. The north entrance has a 7 in. curb. A 3 in. curb and nonrated barrier separate
the switchgear area from the diesel engine area.

d. See Figures F.6 for fire barrier locations and classifications.

4. I'I I 4

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "low."

c. Major combustibles include lubrication oil and electrical cable. A combustible
free zone has been established between Fire Areas DG-2 and DG-3 at 472 ft
9 in. to prevent transient intervening combustibles. See Reference F.7.6.e.
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d. Major ignition hazards include diesel generator, diesel engines, electrical
switchgear, dry transformers, and grounding resistors.

5.

e. There are no radioactive material or airborne radioactivity hazards.

Fire su ression/detection ui ment within the fire area

a. Photoelectric smoke detectors in diesel generator area

b. Ionization detectors in switchgear area

c. Manual pull boxes

d. Automatic preaction sprinkler system with heat actuating devices in diesel
generator area. Apull box is provided for manual actuation.

6. Fire su ression/detection ui ment outside but available to the fire area

a. 1.5 in. standpipe hose stations

b. Hose lines from 2.5 in. outlets on yard hydrant

c. Portable extinguishers

7. Safe shutdown s stems

a. Pire area contains Division 2 post-fire safe shutdown equipment and cables.

b. See Tables F.4-1 through F.4-3 for specific credited equipment and cables.

8. Potential cons uences of a desi basis fire

a. The Division 2 diesel generator and associated equipment/cabling within the fire
area are assumed to be damaged by the design basis fire. Division 2 post-fire
safe shutdown systems would remain operable.

b. The installed smoke detectors are expected to detect the products of combustion
from a fire in its initial stages of growth and alert the control room for response
by the plant fire brigade.

C. On sensing a high heat condition, the installed thermal detectors would open the
preaction system control valve, allowing water to pressurize the sprinkler
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system piping. Sprinkler fiow is initiated when further rise in ambient
temperature actuates the fusible link elements on the sprinkler heads.

d. During periods of high differential air pressure on north fire door, strobe lights
and security position sensors ensure that personnel willmanually the shut fire
dool.

e. Smoke would be removed through the operation of the building exhaust system
or portable smoke removal equipment.

Drain water is routed to the storm drain system. Curbs installed at the north
corridor door and scuppers provided at the exterior door direct water discharge
to the exterior yard area. Curbs and partition would help miiiiinizewater flow
between diesel generator and switchgear area. Flooding willnot impair the
ability of the plant to reach safe shutdown.

FHA conclusion

A design basis fixe within Fire Area DG-3 willbe confined to the fire area and systems
needed for post-fire safe shutdown willremain free of fire damage.
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FIRE AREA DG-4

1. D~escri tion

DG lAdiesel oil tank transfer pump room, el. 441 ft 0 in.

2. Ma'or ui ment within the fire area

Fuel oilpump
Fuel oil storage tank - 60,000 gal located below grade

Fire area is a safety-related area.

3. Construction of fire area boundaries

a. Fire area boundaries are constructed of reinforced concrete. Pire area
boundaries which interface with other fire areas are 3-hr rated.

b. Fire door and penetration seals maintain the rating of the barrier.

c. A 7 in. raised door sill is present at the entrance door.

d. See Figures F.6 for fire barrier locations and classifications.

4. Fire hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "low." The contents of the diesel fuel oils
storage tank is not considered to contribute to the room fire hazard based on the
tank being underground with miniinal room exposure and steel enclosure.

c. Major combustibles include assumed transient combustibles and electrical cable.

d. Major ignition hazards include transfer pump, room heater, and exhaust fan
motor.

e. There are no radioactive material or airborne radioactivity hazards.
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5. Fire su ression/detection ui ment within the fire area

a. Pre-alarm thermal detector

~NTR

Automatic preaction sprinkler system with thermal detector
/

The preaction sprinkler system is provided for protection of the underground
oil tank access housing.

6. Fire su ression/detection ui ment outside but available to the fire area

7.

a. 1.5 in. standpipe hose stations

b. Hose lines from two 2.5 in. outlets on yard hydrant

c. Portable extinguishers

d. Manual pull box for alarm

e. A pull box is provided for manual flooding of the system piping.

Safe shutdown s stems

This fixe area contains Division 1 post-fire safe shutdown components or cabling.

8. Potential cons uences of a desi basis fire

a. The Division 1 diesel generator auxiliaries located within the fire area are
assumed to be damaged by the design basis fire. Division 2 post-fire safe
shutdown systems would remain operable.

b. The installed pre-alarm thermal detector is expected to sense the heat from a
developing fire and alert the control room for response by the plant fire brigade.
A high heat condition would also activate the thermal detector controlling the
preaction system control valve, allowing water to pressurize the sprinkler
system piping. Sprinkler flow is initiated when further rise in ambient
temperature actuates the fusible link elements on the sprinkler heads.

C. East exterior wall need not be fixe rated since fuel oil storage tank is buried
underground and diesel fuel polishing building is adequately remote.

d. Smoke would be removed through the operation of the room exhaust system or
portable smoke removal equipment.
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e. Water discharge could cause flooding in the transfer pump pit. Raised door sill
would prevent water intrusion from Fire Area DG-1. The flooding willnot
impair the ability of the plant to reach safe shutdown.

9. FHA conclusion

A design basis fire within Fire Area DG-4 willbe confined to the fire area and systems
needed for post-fixe safe shutdown willremain free of fire damage.

S
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FIRE AREA DG-5

1. ~Descri tion

DG 1B diesel oil tank transfer pump room, el. 441 ft 0 in.

2. Ma'or ui ment within the fire area

Fuel oil pump
Fuel oil storage tank - 60,000 gal located below grade

3.

Fire area is a safety-related area.

Construction of fire area boundaries

a. Fire area boundaries are constructed of reinforced concrete. Fire area
boundaries which interface with other fire areas are 3-hr rated.

b. Fire door and penetration seals maintain the rating of the barrier.

c. A 7 in. raised door sill is present at the entrance door.

d. See Figures F.6 for fire barrier locations and classifications.

4. Fire hazards

The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "low." The contents of the fuel oil storage
tank is not considered to contribute to the room fire hazard based on the tank
being underground with tuitional room exposure and steel enclosure.

C. Major combustibles include assumed transient combustibles and electrical cable.

d. Major ignition hazards include transfer pump, room heater, and exhaust fan
motor.

e. There are no radioactive material or airborne radioactivity hazards.
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5. Fire su ression/detection ui ment within the fixe area

a. Pre-alarm thermal detector

b. Automatic preaction sprinkler system with thermal detector

The preaction sprinkler system is provided for protection of the underground
oil tank access housing.

6. Fixe u res ion/detection ui ment outside but availa le to the fire area

a. 1.5 in. standpipe hose stations

b. Hose lines from two 2.5 in. outlets on yard hydrant

c. Portable extinguishers

d. Manual pull box for alarm

e. A pull box is provided for manual flooding of the system piping.

7. Safe shutdown s stem

This fire area contains Division 2 post-fire safe shutdown components or cabling.

8. Potential cons uences of a desi basis fire

a. The Division 2 diesel generator auxiliaries located within the fire area are
assumed to be damaged by the design basis fire. Division 1 post-fire safe
shutdown systems would remain operable.

The installed pre-alarm thermal detector is expected to sense the heat from a
developing fire and alert the control room for response by the plant fire brigade.
A high heat condition would also activate the thermal detector controlling the
pxeaction system control valve, aHowing water to pressurize the sprinkler
system piping. Sprinkler flow is initiated when further rise in ambient
temperature actuates the fusible link elements on the sprinkler heads.

C. East exterior wall need not be fire rated since fuel oil storage tank is buried
underground and diesel fuel polishing building is adequately xemote.

d. S moke would be removed through the operation of the room exhaust system or
portable smoke removal equipment.
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e. Water discharge could cause flooding in the transfer pump pit. Raised door sill
would prevent water intrusion from Fire Area DG-1. The flooding willnot
impair the ability of the plant to reach safe shutdown.

9. FHA conclusion

A design basis fire within Fixe Area DG-5 willbe confined to the fire area and systems
needed for post-fire safe shutdown willremain free of fire damage.
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FlRE AREA DG-6

~Descri tioo

High-pressure core spray diesel oil tank transfer pump room, el. 441 ft 0 in.

2. Ma or ui ment within the fire area

Fuel oil pump
Fuel oil storage tank - 50,000 gal located below grade
Nitrogen pump

Fire area is a safety-related area.

3. Construction of fire area boundaries

a. Fire area boundaries are constructed of reinforced concrete. Fire area
boundaries which interface with other fire areas are 3-hr rated.

b. Fire doors, dampers, and penetration seals maintain the rating of the barrier.

c. A 7 in. raised door sill is present at the entrance door.

d. See Figures F.6 for fire barrier locations and classifications.

4. Fire hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "low." The contents of the fuel oil storage
tank is not considered to contribute to the room fire hazard based on the tank
being underground with minimal room exposure and steel enclosure.

C. Major combustibles include assumed transient combustibles and electrical cable.

d. Major ignition hazards include transfer pump, room heater, exhaust fan motor,
and nitrogen pump motor.

There are no radioactive material or airborne radioactivity hazards.
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5. Fire su ression/detection ui ment within the fire area

a. Pre-alarm thermal detector

b. Automatic preaction sprinkler system with thermal detector

NOTE: The preaction sprinkler system is provided for pxotection of the underground
oil tank access housing.

6. Fire su ression/detection ui ment outside but available to the fire area

a. 1.5 in. standpipe hose stations

b. Hose lines from two 2.5 in. outlets on yard hydrant

c. Portable extinguishers

d. Manual pull box for alarm

e. Apull box is provided for manual flooding of the system piping.

7. Safe shutdown s stems

This fire area contains no post-fire safe shutdown components or cabling.

8. Potential cons uences of a desi basis fire

a. The HPCS diesel generator auxiliaries located within the fire area are assumed
to be damaged by the design basis fire. With no safe shutdown
equipment/cables, fire willnot prevent safe shutdown.

b. The installed pre-alarm thermal detector is expected to sense the heat from a
developing fixe and alert the control room for response by the plant fixe brigade.
A high heat condition would also activate the thermal detector controlling the
preaction system control valve, allowing water to pressurize the sprinkler
system piping. Sprinkler flow is initiated when further rise in ambient
temperature actuates the fusible link elements on the sprinkler heads.

East exterior wall need not be fire rated since fuel oil storage tank is buried
underground and diesel fuel polishing building is adequately remote.

d. Smoke would be removed through the operation of the room exhaust system or
portable smoke removal equipment.
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e. Water discharge could cause flooding in the transfer pump pit. Raised door sill
would prevent water intrusion from Fire Area DG-1. The flooding willnot
impair the ability of the plant to reach safe shutdown.

9. FHA conclusion

A design basis fire within Fire Area DG-6 willbe confined to the fire area and systems
needed forpost-fire safe shutdown willremain free of fire damage.

F.4-62



WNP-2 FSAR Amendment 53
November 1998

FIRE AREA DG-7

I. ~Descri ttoo

High-pressure core spray diesel day tank room, el. 441 ft 0 in.

2. Ma'or ui ment within the fire area

Fuel oil day tank - 3000 gal

Fire area is a safety-related area.

3. Construction of fire area boundaries

a. Fire area boundaries are constructed of reinforced concrete. Fire area
boundaries which interface with other fire areas are 3-hr rated.

b. Pire door, dampers, and penetration seals maintain the rating of the barrier.

c. Door entrance has a 31 in. high door sill to contain an oil spill.

d. See Figures F.6 for fire barrier locations and classifications.

4. Fire hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "high."

c. The major combustible is fuel oil.

d. There are no major ignition hazards in the area.

e. There are no radioactive material or airborne radioactivity hazards.

5. Fire su ression/detection ui ment within the fire area

a. Pre-alarm thermal detector

b. Automatic preaction sprinkler system with thermal detector (same system as
diesel generator area)
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6. Fire su ression/detection ui ment outside but available to the fire area

a. 1.5 in. standpipe hose stations

b. Hose lines from 2.5 in. outlets on yard hydrant

c. Portable extinguisher

d. Manual pull boxes

e. Apull box is provided for manual flooding of the system piping (which also
includes diesel generator area piping).

7. Safe shutd wn s stem

This fire area contains no post-fire safe shutdown components or cabling.

8. Potential cons uences of a desi basis fire

a. The HPCS diesel generator auxiliaries located within the fire area are assumed
to be damaged by the design basis fire. The HPCS system is not credited for
post-fire safe shutdown. With no safe shutdown equipment/cables, fire willnot
prevent safe shutdown. e,

b. The installed pre-alarm thermal detector is expected to sense the heat from a
developing fire and alert the control room for response by the plant fire brigade.
A high heat condition would also activate the thermal detector controlling the
preaction system control valve, allowing water to pressurize the sprinkler
system piping. Sprinkler flow is initiated when further rise in ambient
temperature actuates the fusible link elements on the sprinkler heads.

C. The fire area has a much higher combustible loading fire severity duration than
the surrounding 3-hr barriers. However, the fire area is equipped with a high
density preaction sprinkler system which would effectively limitfire severity.

d. Smoke would be removed through the operation of the room exhaust system or
portable smoke removal equipment.

Water discharge would cause flooding within the diked/enclosed room. The
flooding willnot impair the ability of the plant to reach safe shutdown.
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9. FHA conclusion

A design basis fire within Fire Area DG-7 willbe confined to the fire area and systems
needed for post-fire safe shutdown willremain free of fire damage.
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HRE AREA DG-8

I. ~Descri tion

DG 1A diesel day tank room, el. 441 ft 0 in.

2. Ma'or ui ment within the fire area

Fuel oil day tank - 3000 gal

Fire area is a safety-related area.

3. Construction of fire area boundaries

a. Fire area boundaries are constructed of reinforced concrete. Fire area
boundaries which interface with other fire areas are 3-hr rated.

b. Fire door, dampers, and penetration seals maintain the rating of the barrier.

c. Door entrance has a 31 in. high door sill to contain an oil spill.

d. See Figuies P.6 for fire barrier locations and classifications.

4. Fire hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "high."

c. Major combustible is fuel oil.

d. There ate no major ignition hazards in the area.

e. There are no radioactive material or airborne radioactivity hazards.

5. Pire su ression/detection ui ment within the fire area

a. Pre-alarm thermal detector

b. Automatic preaction sprinkler system with thermal detector
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6. Fire su ression/detection ui ment outside but available to the fire area

a. 1.5 in. standpipe hose stations

b. Hose lines from 2.5 in. outlets on yard hydrant

c. Portable extinguisher

d. Manual pull boxes.

e. A pull box is provided for manual flooding of the system piping (which also
includes diesel generator area piping).

7. Safe shutdown s stems

Fire area contains Division 1 post-fire safe shutdown equipment.

8. Potential cons uences of a desi basis fire

a. The Division 1 diesel generator auxiliaries located within the fire area are
assumed to be damaged by the design basis fire. Division 2 post-fire safe
shutdown systems would remain operable.

b. The installed pre-alarm thermal detector is expected to sense the heat from a
developing fire and alert the control room for response by the plant fire brigade.
A high heat condition would also activate the thermal detector controlling the
preaction system control valve, allowing water to pressurize the sprinkler
system piping. Sprinkler flow is initiated when further rise in ambient
temperature actuates the fusible link elements on the sprinkler heads.

C. The fire area has a much higher combustible loading fire severity duration than
the surrounding 3-hr barriers. However, the fire area is equipped with a high
density preaction sprinkler system which would effectively limitfire severity.

d. Smoke would be removed through the operation of the room exhaust system or
portable smoke removal equipment.

e. Water discharge would cause flooding within the diked/enclosed room. The
flooding wiH not impair the ability of the plant to reach safe shutdown.
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9. FHA conclusion

A design basis fire within Fhe Area DG-8 willbe confined to the fire area and systems
needed for post-fire safe shutdown willremain free of fire damage.
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FIRE AREA DG-9

1. ~Descri tion

DG 1B diesel oil day tank room, el. 441 ft 0 in.

2. Ma or ui ment within the fire area

Fuel oil day tank - 3000 gal

Fixe area is a safety-related area.

3. Construction of fire area boundaries

a. Fire area boundaries are constructed of reinforced concrete. Fire area
boundaries which interface with other fire areas are 3-hr rated.

b. Fire door, dampers, and penetration seals maintain the rating of the barrier.

c. Door entrance has a 31 in. high door sill to contain an oil spill.

d. See Figures F.6 for fire barrier locations and classifications.

4. Fire hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "high."

c. Major combustible is fuel oil.

d. There are no major ignition hazards in the area.

e. There are no radioactive material or airborne radioactivity hazards.

5. Fire su ression/detection ui ment within the fire area

a. Pre-alarm thermal detector

b. Automatic preaction sprinkler system with thermal detector
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6. Fire su ression/detection ui ment outside but available to the fire area

1.5 in. standpipe hose stations

b. Hose lines from 2.5 in. outlets on yard hydrant

c. Portable extinguisher

d. Manual pull boxes

e. A pull box is provided for manual flooding of the system piping (which also
includes diesel generator area piping).

7. Safe shutdown s stems

8.

Fire area contains Division 2 post-fire safe shutdown equipment.

Potential cons uences of a desi basis fire

The Division 2 diesel generator auxiliaries located within the fire area are
assumed to be damaged by the design basis fue. Division 1 post-fire safe
shutdown systems would remain operable.

b. The installed pre-alarm thermal detector is expected to sense the heat from a
developing fire and alert the control room for response by the plant fire brigade.
A high heat condition would also activate the thermal detector controlling the
preaction system control valve, allowing water to pressurize the sprinkler
system piping. Sprinkler flow is initiated when further rise in ambient
temperature actuates the fusible link elements on the sprinkler heads.

C. The fire area has a much higher combustible loading fire severity duration than
the surrounding 3-hr barriers. However, the fire area is equipped with a high
density preaction sprinkler system which would effectively limitfire severity.

d. Smoke would be removed through the operation of the room system or portable
smoke removal equipment.

e. Water discharge would cause flooding within the diked/enclosed room. The
flooding willnot impair the ability of the plant to reach safe shutdown.
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9. FHA conclusion

A design basis fire within Fire Area DG-9 willbe confined to the fire area and systems
needed for post-fire safe shutdown willremain free of fire damage.
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PIRE AREA DG-10

D~escri tion

Diesel generator building deluge valve room, el. 455 ft 0 in.

2. Ma or ui ment within the fire area

Sprinkler alarm valves.

Fire area is not a safety-related area.

3. Construction of fire area boundaries

a. Fire area boundaries are constructed of reinforced concrete. Fire area
boundaries which interface with other fire areas are 3-hr rated.

b. Fire doors, dampers, and penetration seals maintain the rating of the barrier.

c. See Figure F.6 for fire barrier locations and classifications.

4. Fire hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "low."

c. Major combustible is assumed transient combustibles.

d. Major ignition hazard is room heater units.

e. There are no radioactive material or airborne radioactivity hazards.

5. Fire su ression/detection ui ment within the fire area

None

6. Fire su re sion/detection ui ment outside but available to the fire area

a. Portable extinguisher

b. Manual pull box for alarm
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c. 1.5 in. standpipe hose station

7. Safe shutdown s stems

This fire area contains no post-fire safe shutdown components or cabling.

8. Potential cons uences of a desi basis fire

a.

b.

With no safe shutdown equipment/cables, fire willnot prevent safe shutdown.

The available portable equipment is adequate to extinguish the design basis fire.

C. Smoke would be removed through the operation of the building exhaust system
or portable smoke removal equipment.

d. Drain water is routed to the storm drain system. Water discharge could cause
localized flooding. The flooding willnot impair the ability of the plant to reach
safe shutdown.

9. FHA conclusion

A design basis fire within Fire Area DG-10 willbe confined to the fire area and
systems needed for post-fire safe shutdown willremain free of fire damage.
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FIRE AREA R-1

1. ~Descri tion

Reactor building general equipment area, el. 422 ft 3 in., 441 ft 0 in., 471 ft 0 in.,
501 ft 0 in., 522 ft 0 in., 548 ft 0 in., 572 ft 0 in., 606 ft 10.5 in., and 623 ft 10.5 in.

2.

a. Elevation 422 ft - auxiliary condensate pump room/CRD pump room and
northwest stairwell

Control rod drive pumps
Auxiliarycondensate supply pumps
Backwash pump

b. Elevation 441 ft - train bay, southeast airlock and northeast airlock, and
vestibule

None

c. Elevation 471 ft - general equipment area

Instrument racks, switchgear, monorails, hoists.

d. Elevation 492 ft - RHR pipe tunnels

Piping

e. Elevation 501 ft - general equipment area

Instrument racks, motor control center, TIP room, CRD repair room, and
outage hot tool storage.

Elevation 522 ft - general equipment area

Control rod drive modules
Reactor water cleanup pumps
Instrument racks
Motor control center
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g. Elevation 548 ft - general equipment area

Reactor building closed cooling pumps
Standby liquid control area
Fuel pool cooling heat exchangers and pumps

h. Elevation 563 ft - RHR pipe tunnels

Piping

i. Elevation 572 ft - general equipment area

Standby gas treatment units
Hydrogen recombiners
Reactor building sump vent emergency filterunits
Motor control centers

j. Elevation 606 ft - operating floor

Spent fuel pool
Refueling platform and crane
Dryer/separator pool
Auxiliarywork platform

k. Elevation 623 ft - elevator equipment rooms

Elevator motors

Fire area is a safety-related area.

3. Construction of fire area boundarie

a. The reactor building fire area boundaries which interface with other fire areas
are constructed of reinforced concrete and are 3-hr rated (except as described
below). At el. 606 ft, the reactor building exterior walls are nonrated insulated
metal panels. Exterior barriers below 440 ft are nonrated. The following floor
plugs are 3-hr rated: 18 in. thick concrete floor plugs to the Division 1 and 2
RHR heat exchanger rooms; 18 in. and 24 in. thick concrete floor plugs to the
422 ft pump rooms, and 60 in. thick floorplugs to 522 ft ceiling of the steam
tunnel.

Walls, floors, and ceilings interior to the fire area (not adjoining other fire
areas) are also concrete, but are not credited as fire rated. The nonrated floors
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above 471 ft have open stairways, open equipment hatches, and unsealed
penetrations.

b. The reactor building general equipment area is separated from containment by a
nonrated concrete bioshield wall and the metal shell of the primary containment
vessel. The gap between the bioshield wall and the vessel is filled with a
combustible insulating foam spacer. Kaowool ceramic fiber blanket is installed
in piping penetrations to eliminate exposure of the foam to potential sources of

'gnition.See Section F.2.2.5 for more details.

c. Three hour fire barriers separate adjacent, redundant, safety-related, hazardous
equipment within the fire area including the standby gas treatment units and
hydrogen recombiner units on 572 ft.

d. Fire Area R-1 connects with Fire Area R-5 without a barrier in the 472 ft
Column J.8 pipe tunnel and 563 ft Column J-K pipe tunnel.

The reinforced-concrete boundary with Fizz'Area R-15 at 441 ft is classified as
nonrated but is constructed to meet a 3-hr fire rating.

The removable masonry block walls of the Fire Area R-4 and R-5 pipe chases
(east wall, 471 ft to 547 ft) are not qualified as 3-hr rated.

g. See the individual fire ama discussions of Pire Azeas M-9, M-21, M-27, and
M-73 for description of instrument rack enclosures.

h. The reactor building Fire Area R-1 has numerous specialty doors used in fire
barriers (high range blast, air-tight, water-tight, radiation shielding, and bolted
closed sliding). These doors are not listed as fire rated, but have equivalent
construction. Stairwell doors are 1.5-hr rated, minimum. Elevators are 1.5-hr
rated. Other nonspecialty doors in fire barriers are 3-hr rated.

Fire dampers and penetration seals maintain the rating of the barrier (except
penetration R206-4236 and R206-5052). Various sealed electrical blockouts in
nonrated floor/ceiling barriers are credited as vertical cable tray fize breaks.

See Figures F.6 for fire barrier locations and classifications.
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4. Fire hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "low." Since fire area covers
approximately 78,500 ft, actual combustible loading varies.

c. Major combustibles include Thermo-Lag 330-1, electrical cable, charcoal, and
assumed transient combustibles.

d. Zones of limited combustibles have been established within 10 ft of:
1) post-fixe safe shutdown instrument tubing; 2) exterior of instrument rack
rooms; and 3) containment mechanical penetrations. See Figure F.6-6.
Combustible free zones have been established in the 492 ft and 563 ft pipe
tunnel interface to Fire Area R-S.

e. Major ignition hazards include: control rod drive pumps, auxiliary condensate

supply pumps, switchgear, reactor water cleanup pumps, reactor building closed
cooling pumps, fuel pool cooling pumps, standby gas unit charcoal filters, and
hydrogen recombiner units.

Equipment/piping within the area contain low level radioactive water and gas.
There are typically no airborne radioactivity hazards within the area. Some
portions of the fire area are high radiation zones.

5. Fire su ression/detection ui ment within the fire area

a. Ionization detectors installed for general area coverage at el. 422 ft, 471 ft,
501 ft, and 572 ft.

b. Photoelectric smoke detectors in the railroad air lock at el. 441 ft.

C.

d.

Ultraviolet detectors installed on the operating floor level, el. 606 ft.

1.5 in. standpipe hose station in train bay air lock.

e. Each reactor building sump vent charcoal filterunit is protected by a manual
water spray system. Thermal detectors located within the unit initiate a high
temperature alarm.

Portable fire extinguishers at each floor level.
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g. Manual pull boxes.

h. Each SGT unit is protected by three manual actuated water spray systems.
Thermistor wires located within the SGT units initiate high temperature alarms.

6. Fire su ression/detection ui ment outside but available to the fire area

a. 150 ft long 1.5 in. hose stations at each floor level enclosed stairwell

b. 2.5 in. yard hose stations for 441 ft train bay

7. Safe shutdown s stems

a. Fire area contains both Division 1 and Division 2 post-fire safe shutdown cables
and Division 1 equipment. Division 2 post-fire safe shutdown cables are
protected by 3-hr rated raceway barriers.

b. See Tables F.4-1 through F.4-3 for specific credited equipment and cables.

c. See following Consequences discussion for more details.

8. Potential cons uen of a desi n basis fire

Equipment and cabling for the Division 1 post-fire safe shutdown systems which
is located within the area is assumed damaged by the design basis fire. Loss of
all unprotected equipment in this fire area is not considered a credible event due
to the low fire loading and geometrical configuration of the reactor building.
Division 2 post-fire safe shutdown components/cabling within the fire area are
protected from fire damage as follows:

(1) Cabling for Division 2 post-fire safe shutdown components and certain
associated circuits are protected by 3-hr rated raceway fire barriers

(2) Protection of raceways, structural members, or other items routed over
raceway fire barriers is not required due to the limited combustible
loading and ceiling openings which would prevent a hot gas layer
buildup. (Reference F.7.4.f)

(3) Stainless steel instrument sensing lines routed within the area do not
require exposure protection. Analysis indicates that the lines willnot
rupture, (Reference F.7.3.p). Certain instrument sensing line supports
are protected with Thermo-Lag 330-1 from exposure fire damage where
the analysis predicts that the average steel temperature in the support
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could exceed 1100'F or point temperatures in the support could exceed
1200'F. (References F.7.3.i and F.7.4.1). Combustible controls ensure
the above analyses remain valid (see Figure F.6-6). Even though
Theimo-Lag 330-1 is technically a combustible material, it is still
capable of adequately insulating steel supports.

(4) Fire affects on the instrumentation tubing of the RPV level transmitter
reference legs (MS-LT-26Aand MS-LT-26D), added to conect the
"notching phenomena", is mitigated by a passive high temperature
isolation scheme. See Item 1.10.02 of Reference F.7.3.k for more
details.

b. Instrument rack fire areas M-9, M-21, M-27, and M-73 are enclosed with 3-hr
rated partial height walls which would shield instruments and instrument tubing
from a Fize Areas R-1 fire. The lack of a ceiling was approved in
Reference F.7.4.f. Fire Area R-1 combustibles above the instrument rack fire
areas aze minimal. Combustibles are controlled within a 10 ft radius of the
instrument rack fire areas (see Figure P.6-6). With Fire Area R-1 having two
open stairwell shafts and various unsealed floor openings and a large equipment
hatch, a hot gas layer willnot drop to the level of the instrument rack fire areas.
The raised curbs at each entrance doorway willprevent a combustible liquid
spill from spreading into the instrument zack fire areas. (Reference F.7.3.r)

C. Containment mechanical penetzations within a 20 ft surface radius of
Appendix R protected containment penetrations are 3-hr fixe rated to ensure the
combustible spacer/liner material does not ignite and damage the Division 2
cables in the liner area. Nonrated radiant energy Kaowool penetration seals,
spatial separation, and combustible controls near other containment penetrations
(see Figure F.6-6) provide adequate assurance that a fire willnot reach the
unprotected Division 2 post-fire safe shutdown circuits at the combustible liner.
This level ofprotection was approved by Reference F.7.4.1.

d. The 472 ft and 563 ftpipe tunnel interfaces to Fire Area R-5 are void of in-situ
combustibles and are controHed as combustible free zones. Pire Area R-1 and
R-5 both contain Division 1 post-fize safe systems and rely on Division 2 for
safe shutdown. Therefore, the lack of a fire barrier willnot prevent safe
shutdown.

e. The east walls of the Pire Area R-4 and R-5 vertical pipe chases aze not
constructed to meet a fire tested configuration; however, the design is adequate
to limitthe spread of fize.

f. Unqualified and 1.5-hr stairwell doors are adequate to limitthe spread of fire.
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See Fire Area RC-20 discussion of penetration R206-4236 PASS module. See
Fire Area R-6 discussion ofpenetration R206-5052.

Penetrations R704-1001 and R704-1002 are not sealed to the reactor building
elevated release chase. Below 572 ft, the chase is considered Fire Area TG-1.
See TG-1 discussion for more details. With the unsealed penetrations a
minimum of 80 ft above the turbine building roof, a reactor building fire would
not spread to the turbine building.

Smoke or flame from a fire would activate an ionization or ultraviolet detector,
which would alarm in the control room for fire brigade response.
Reference F.7.4.f approved the lack of fire detection in some rooms.

The manual suppression equipment available is sufficient to control any reactor
building fire. 150 ft long hose lengths are required to reach all areas.
(Reference F.7.4.d)

Heat buildup within a sump vent charcoal filterunit would cause a temperature
alarm in the main control room. The manual water spray system may be
actuated locally ifrequired to suppress a filterfiie.

Heat buildup within an SGT filterunit would cause a temperature alarm in the
main control room. The manual water spray system may be actuated from the
main control room ifrequired to suppress a charcoal fire. A LOCA/radioiodine
induced charcoal fire would not result in excessive radiation release since, on a
high charcoal filter temperature alarm, operators would switch over to the
redundant SGT filterunit.

Smoke would be removed by operation of the building exhaust system. Large
portable fan REA-FN-16 can be connected to the building exhaust system at the
471 ft and 572 ft. The HVAC exhaust air is monitored to detect radioactive
smoke which may result from the combustion of radioactive material.

Water discharge could cause flooding until removed by the floor drain system or
portable pumping. Water discharge would be removed by the floor drain
system open, hatches, and stairs. Floor drains in this area are routed to the
liqliidwaste processing system to contain and control potentially contaminated
water produced by fire suppression activities.

Procedural controls and fire brigade training guide fire brigade members to
monitor contamination during fire brigade activities and take specific actions to
control the release of contaminated fire suppression water and smoke.
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9. FHA conclusion

A design basis fire within Fire Axea R-1 willbe confined to the fire area and systems
needed for post-fire safe shutdown willremain free of fire damage.

F.4-81



WNP-2 FSAR Amendment 53
November 1998

FIRE ARE%, R-2

1. D~escri tion

Reactor primary containment drywell and suppression pool.

2. Ma'or ui ment within the fire area

Reactor recirculation pumps
Containment HVAC

Fire area is a safety-related area.

3. Construction of fire area boundaries

ao The primary containment barrier consists of a steel ASME pressure vessel which
varies from 1.5 in. at the vessel lower head to 0.75 in. at the drywell cone. See
FSAR Section 3.8.2 fox more details. See Section F.2.2.5 discussion for a
more detailed discussion of bioshield wall and combustible liner.

b. Equipment and personnel hatches axe nonrated, but due to their massive
construction, they are considered more than adequate for the combustibles
involved.

c. Allmechanical penetrations are sealed. Allcabling enters containment via
sealed electrical penetration assemblies.

d. The suppression pool has concrete walls and floor with a nonrated watertight
access hatch; penetrations are embedded.

e. See Figures F.6 for fire area boundary.

4. Fire hazards

a. The combustible loading is controHed in calculation FP-02-85-03.

b. Combustible loading is classified as "low."

c. Major combustibles include assumed transient combustibles, lubrication oil, and
electrical cables.

d. Major ignition hazards include recirculation pumps and HVAC fans motors.
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Equipment/piping within the area contain low level radioactive water and gas.
There are airborne low level particulates and noble gases in the containment
atmosphere during operation. The primary containment during outages is a
potentially contaminated, high radiation zone.

5. Fire su ression/detection ui ment within the fire area

a. There is no automatic fire suppression/detection equipment installed within
primary containment.

b. Nitrogen inerted during plant operation.

c. Installed thermocouples monitor drywell conditions during plant operation (not
part of the fire protection system).

6. Fire su ression/detection ui ment outside but available to the fire area

a. Standpipe hose lines

b. Portable fire extinguishers

c. Manual pull boxes

7. Safe shutdown s stems

a. Fire area contains both Division 1 and Division 2 post-fire safe shutdown cables
and equipment. Primary containment is nitrogen inerted during plant operation.

8.

b. See Tables F.4-1 through F.4-3 for specific credited equipment and cables.

Potential cons uences of a desi basis fire

a. The primaxy containment has a nitrogen inerted atmosphere which willnot
support combustion. Post-fire safe shutdown equipment/cabling inside
containment is not considered vulnerable to fire damage.

b. During periods where containment is not inerted, staged fire protection
equipment and normal fire protection administrative controls ensure fire severity
willbe limited and fuel pool cooling willbe available. The steel containment
vessel and sealed penetrations provide adequate assurance that a fire would be
contained.
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c. Floor drains are routed to the liquid waste processing system to contain and
control potentiaHy contaminated water produced by fire suppression activities.

d. The HVAC exhaust air is monitored to detect radioactive smoke which may
result from the combustion of radioactive material.

e. Procedural controls and fire brigade training guide fire brigade members to
monitor contamination during fire brigade activities and take specific actions to
control the release of contaminated fire suppression water and smoke.

9. FHA conclusion

A design basis fire within Fire Area R-2 is not possible during plant operation.
Adequate manual suppression equipment is available during outages to limitpossible
fire damage. Therefore, systems needed forpost-fue safe shutdown willremain free of
fire damage.

F.4-84



WNP-2 FSAR Amendment 53
November 1998

FlRE AM&R-3

1. ~Descri tion

High-pressure core spray pump room, el. 422 ft 3 in. and el. 444 ft 0 in.

2. Ma or ui ment within the fire area

High-pressure core spray pump
High-pressure core spray water leg pump
Sump pumps
Room cooler

Fire area is a safety-related area.

3. Construction of fire~ boundaries

a. Fire area boundaries are constructed of reinforced concrete. Fixe area
boundaries which interface with other fire areas (except R-2) are 3-hr rated. A
hatch in the ceiling at 471 ft is covered by a 3-hr rated 24-in. thick concrete
plug.

b. Fire dampers and penetration seals maintain the rating of the barrier.

c. Watertight doors and bolted-in-place sliding door are not listed as foe rated, but
have equivalent construction.

d. See Figures F.6 for fire barrier locations and classifications.

4. Fire hazards

a. The combustible loading is controHed in calculation FP-02-85-03.

b. Combustible loading is classified as "low."

c. Major combustibles include electrical cable transient combustible and lubxicating
oil.

d. Major ignition hazards include HPCS pump, HPCS water leg pump, sump-
pumps, and cooler unit.
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e. Equipment/piping within the area contain low level radioactive water and gas.
There are typically no airborne radioactivity hazards within the area. Some
portions of the fire area may be high radiation zones.

5. Fire su ression/detection ui ment within the fire area

Three ionization detectors below 471 ft 0 in. ceiling

6. Fire su ression/detection ui ment outside but available to the fire area

a. One manual pull box for alarm

b. Portable extinguisher

c. 1.5 in. standpipe hose station

7. Safe shutdown s stems

This fire area contains no post-fire safe shutdown components or cabling.

8. Potential cons uences of a desi basis fire

The HPCS pump and auxiliaries within the fire area are assumed to be damaged
by the design basis fire. The HPCS system is not credited for post-fire safe
shutdown. With no safe shutdown equipment/cables, fire willnot prevent safe
shutdown.

b. The installed smoke detectors are expected to detect the products of combustion
from a fire in its initial stages of growth and alert the control room for response
by the plant fire brigade.

C. Unqualified doors are adequate to limitthe spread of fire.

d. Although the containment barrier is not considered 3-hr rated, it is adequate to
prevent fire propagation and opposite side is suppression pool.

e. Smoke would be removed through the operation of the building exhaust system
or portable smoke removal equipment. The HVAC exhaust air is monitored to
detect radioactive smoke which may result from the combustion of radioactive
material.

f. Water discharge could cause localized flooding. The flooding willnot impair
the ability of the plant to reach safe shutdown. Floor drains in this area are
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routed to the liquid waste processing system to contain and control potentially
contaminated water produced by fire suppression activities.

g. Procedural controls and fire brigade traiiung guide fire brigade members to
monitor contamination during fire brigade activities and take specific actions to
control the release of contaminated fire suppression water and smoke.

9. FHA conclusion

A design basis fire within Fire Area R-3 willbe confined to the fire area and systems
needed for post-fire safe shutdown willremain free of fire damage.
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1. ~Descri tinn

422 ft 3 in. RHR-B pump room (R-7)
470 ft to 548 ftpipe chase
471 ft southwest valve room (R-214)
492 ft pipe tunnel
548 ft south valve room (R-511)
563 ft 1 in. pipe tunnel
548 ft and 572 ft heat exchanger equipment rooms (R-505 and R-605)
572 ftDivision 2 hydrogen recombiner MCC zoom (R-612)

2. Ma'or ui ment within the fire area

Residual heat removal pump 2B
Sump pump
Motor control centers - Division 2
Residual heat removal heat exchangers
Room coolers

Fire area is a safety-related area.

3. Construction of fire area boundaries

a. Barriers which interface with adjacent fire areas are 3-hr rated reinforced
concrete, with the following exceptions. The containment barrier is not credited
as fize rated. The east wall of the vertical pipe chase, from 471 ft to 547 ft is
constructed of removable concrete block covered by steel decking and thus, is
not qualified as 3-hr rated.

b. A hatch at the ceiling of 471 ft and 572 ft is covered by a 3-hr rated 18-in. thick
concrete plug.

C. Radiation shield, bolted-in-place sliding and watertight doors are not listed as
fize rated, but have equivalent construction. Other fire doors maintain the
rating of the barrier.

d.

e.

Fire dampers and penetration seals maintain the rating of the barrier.

See Figures F.6 for&e barrier locations and classifications.
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4. Fire hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "low."

c. Major combustibles include electrical cable, assumed transient combustibles,
and lubricating oil.

d. Major ignition hazards include RHR-B pump, motor control centers, sump
pump, and cooler unit.

e. Equipment/piping within the area contain low level radioactive water and gas.
There are no airborne radioactivity hazards within the area. Some portions of
the fire area may a be high radiation zone.

Fire su ression/detection ui ment within the fire area

Allrooms of the fire area are equipped with ionization smoke detection except the pipe
chase and pipe tunnels.

6. Fire su ression/detection ui ment outside but available to the fire area

a. Manual pull boxes on each elevation for alarm

b. Portable extinguishers on each elevation

c. 1.5 in. standpipe hose stations

7. Safe shutdown s stems

a. Fire area contains Division 2 post-fire safe shutdown equipment and cables.

b. See Tables F.4-1 through F.4-3 for specific credited equipment and cables.

8. Potential cons uences of a desi basis fire

a. The B RHR pump, associated equipment and cabling are assumed damaged or
unavailable due to the design basis fire. Division 1 post-fire safe shutdown
systems would remain operable.

b. The mechanical integrity of excess flow check valve and instrument root valves
within the 548 ft south valve room (R511) are protected from damage due to a
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fire occurring elsewhere in secondary containment by the 3-hr rated barriers
separating the room from the general floor area.

C. The east walls of the vertical pipe chase is not constructed per a fire tested
configuration; however, the design is adequate to limit the spread of fire.

Unqualified doors and containment barrier are adequate to limitthe spread of
fire.

e. The installed smoke detectors are expected to detect the products of combustion
from a fire in its initial stages of growth and alert the control room for response
by the fire brigade.

Smoke would be removed by the operation of the building exhaust system or
portable smoke removal equipment. The HVAC exhaust air is monitored to
detect radioactive smoke which may result from the combustion of radioactive
material.

g. Water discharge could cause localized flooding. The flooding willnot impair
the ability of the plant to reach safe shutdown. Floor drains are routed to the
liquid waste processing system to contain and control potentially contaminated
water produced by fire suppression activities.

Procedural controls and fire brigade traiiiing guide fixe brigade members to
monitor contamination during fire brigade activities and take specific actions to
control the release of contaminated fire suppression water and smoke.

9. FHA conclusion

A design basis fire within Fire Area R-4 willbe confined to the fire area and systems
needed for post-fire safe shutdown willremain free of fire damage.
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FIRE AREA R-5

1. D~escri tion

422 ft 3 in. RHR-A pump room (R-6)
470 ft to 548 ftpipe chase
492 ftpipe tunnel (west half)
563 ft 1 in. pipe tunnel (west half)
548 ft and 572 ft heat exchanger equipment rooms (R-507 and R-606)

2. Ma or ui ment within the fire area

Residual heat removal pump 2A
Sump pumps
Residual heat removal heat exchangers
Room cooler

Fire area is a safety-related area.

3. Construction of fire area boundaries

Barriers which interface with adjacent fire areas are 3-hr rated reinforced
concrete, with the following exceptions. The containment barrier is not credited
as fire rated. The east wall of the vertical pipe chase, from 471 ft to 547 ft is
constructed of removable concrete block covered by steel decking and thus, are
not qualified as 3-hr rated. The 492 ft and 563 ftpipe tunnels connect with fire
area R-1 without a barrier.

b. A hatch at the ceiling of 471 ft and 572 ft is covered by a 3-hr rated 18-in. thick
concrete plug.

c. Radiation shield and watertight doors are not listed as fire rated, but have
equivalent construction. Other fire doors are 3-hr rated.

d. Fire dampers and penetration seals maintain the rating of the barrier.

e. See Figures F.6 for fire barrier locations and classifications.
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4. Fire hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "low." Combustible free zones in 472 ft
and 563 ft tunnels interface to Fire Area R-l.

C. Major combustibles include Thermo-Lag 330-1, electrical cable, assumed
transient combustibles, and lubricating oil.

d. Major ignition hazards include RHR-A pump, sump pumps, and room cooler.

e. Equipment/piping within the area contain low level radioactive water and gas.
There are typically no airborne radioactivity hazards within the area. Some
portions of the fire area may be a high radiation zone.

Fire su iession/detection ui ment within the fire axea

a. Ionization detectors at the ceiling of the pump room (471 ft).

b. Ionization detector at 548 ft and at 572 ft within the heat exchanger room.

6. Fire su ression/detection ui ment outside but available to the fire area

a. Manual pull boxes on each elevation for alarm

b. Portable extinguishers on each elevation

c. 1.5 in. standpipe hose stations

7. Safe shutdown s stems

a. Pire area contains both Division 1 and Division 2 post-fire. safe shutdown cables
and Division 1 equipment. Division 2 post-fire safe shutdown cables are
protected by 3-hr rated raceway barriers.

b. See Tables P.4-1 through P.4-3 for specific credited equipment and cables.

8. Potential cons uences of a d i basis fire

a. The A RHR pump, associated equipment, and cabling are assumed damaged or
unavailable due to the design basis fire. Cables for the Division 2 post-fire safe
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shutdown systems are protected by 3-hr raceway barriers to ensure safe
shutdown.

b. The installed smoke detectors are expected to detect the products of combustion
from a fire in its initial stages of growth and alert the control room for response
by the fire brigade.

C. The 472 ft and 563 ftpipe tunnel interfaces to Fire Area R-1 are void of in-situ
combustibles and are controlled as combustible free zones. Fire Areas R-1 and
R-5 both contain Division 1 post-fire safe systems and rely on Division 2 for
safe shutdown. Therefore, the lack of a fire barrier willnot prevent safe
shutdown.

d. The east walls of the vertical pipe chase is not constructed per a fire tested
configuration; however, the design is adequate to limit the spread of fire.

e. Unqualified doors and containment barrier are adequate to limitthe spread of
fire.

Smoke would be removed by the operation of the building exhaust system or
portable smoke removal equipment. The HVAC exhaust air is monitored to
detect radioactive smoke which may result from the combustion of radioactive
material.

Water discharge could cause flooding. The flooding willnot impair the ability
of the plant to reach safe shutdown. Floor drains are routed to the liquid waste
processing system to contain and control potentiaHy contaminated water
produced by fire suppression activities.

h. Procedural controls and fire brigade traiiiing guide fire brigade members to
monitor contamination during fire brigade activities and take specific actions to
control the release of contaminated fire suppression water and smoke.

9. FHA conclusion

A design basis fire within Pire Area R-5 willbe confined to the fire area and systems
needed for post-fire safe shutdown willremain free of fire damage.
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FIRE AREA R-6

l. ~Desert tioo

Reactor core isolation cooling pump room, el. 422 ft 3 in. and el. 444 ft 0 in.

2. Ma or ui ment within the fire area

Reactor core isolation cooling pump
Reactor core isolation cooling turbine
Reactor core isolation cooling water leg pump
Room cooler

Fire area is a safety-xelated area.

3. C nstruction of fire area boundaries

a. The walls and ceiling which interface with adjacent fire areas (except R-2) are
3-hr rated reinforced concrete. A hatch in the ceiling at 471 ft is covered by a
3-hr rated 24 in. thick concrete plug.

b. Watertight doors are not listed as fire rated, but have equivalent construction.

c. Fire dampers and penetration seals maintain the rating of the barrier (except
penetration R206-5052).

I

d. See Figures F.6 for fire barrier locations and classifications.

4. Fire hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "low."

c. Major combustibles include electrical cable and assumed transient combustibles.

d. Major ignition hazards include RCIC pump/turbine, RCIC water leg pump, and
room cooler.

e. Equipment/piping within the area contain low level radioactive water and gas.
There are typically no airborne radioactivity hazards within the area. Some
portions of the fiie area may be a high radiation zone.
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5. Fire su ression/detection ui ment within the fire area

Ionization detectors below 471 ft 0 in. ceiling

6. Fire su ression/detection ui ment outside but available to the fire area

a. Portable extinguisher

b. 1.5 in. standpipe hose stations

c. Manual pull box for alarm

7. Safe shutdown s stems

a.'ire area contains Division 2 post-fire safe shutdown cables.

b. See Tables F.4-1 through F.4-3 for specific credited equipment and cables.

8. Potential cons uences of a desi basis fire

a. The RCIC pump and auxiliaries within the fire area are assumed to be damaged
by the design basis fire. The RCIC system is not credited for post-fire safe
shutdown. Division 1 post-fire safe shutdown systems would remain operable.

b. The installed smoke detectors are expected to detect the products of combustion
from a fire in its initial stages of growth and alert the control room for response
by the plant fire brigade.

C. Unqualified doors and containment barrier are adequate to limitthe spread of
fire.

d. Penetration seal R206-5052 is adequate for the hazards. See Reference F.7.6.i
for more details.

e. Smoke would be removed through the operation of the building exhaust system
or portable smoke removal equipment. The HVACexhaust air is monitored to
detect radioactive smoke which may result from the combustion of radioactive
material.

Water discharge could cause localized flooding. The flooding willnot impair
the ability of the plant to reach safe shutdown. Floor drains are routed to the
liquid waste processing system to contain and control potentially contaminated
water produced by fue suppression activities.
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g. Procedural controls and fire brigade training guide fire brigade members to
monitor contamination during fire brigade activities and take specific actions to
control the release of contaminated fire suppression water and smoke.

9. FHA conclusion

A design basis fire within Fire Ama R-6 willbe confined to the fire area and systems
needed for post-fire safe shutdown willremain free of fire damage.
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FlRE P3KA R-7

l. ~Descri tion

Residual heat removal - C pump room, el. 422 ft 3 in. and el. 444 ft 0 in.

2. Ma'or ui ment within the fire area

Residual heat removal pump 2C
Residual heat removal water leg pump
Sump pump
Room cooler

Fire area is a safety-related area.

3. Construction of fire area boundaries

a. The walls and ceiling which interface with adjacent fire areas (except R-2) are
3-hr rated reinforced concrete. A hatch in the ceiling at 471 ft is covered by a
3-hr rated 24-in. thick concrete plug.

b. Watertight doors are not listed as fire rated, but have equivalent construction.

c. Fire dampers and penetration seals maintain the rating of the barrier.

d. See Figures F.6 for fire barrier locations and classifications.

4. Fire hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "low."

C. Major combustibles include assumed transient combustibles and lubrication oil.

d. Major ignition hazards include RHR-C pump RHR water leg pump, sump
pump, and room cooler.

Equipment/piping within the area contain low level radioactive water and gas.
There are typicaHy no airborne radioactivity haz;irds within the area. Some
portions of the fire area may be a high radiation zone.
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5. Fire su ression/detection ui ment within the fire area

Ionization detectors below 471 ft 0 in. ceiling

6. Fire su ression/detection ui ment outside but available to the fire area

a. Portable extinguisher

b. 1.5 in. standpipe hose stations

c. Manual pull box for alarm

7. Safe shutdown s stems

a. Fire area contains Division 1 post-fire safe shutdown equipment and cables.

b. See Tables F.4-1 through F.4-3 for specific credited equipment and cables.

8. Potential cons uences of a desi basis fire

a. The RHR 2C pump and auxiliaries within the fire area are assumed to be
damaged by the design basis fire. Division 2 post-fire safe shutdown systems
would remain operable.

b. The installed smoke detectors are expected to detect the products of combustion
from a fire in its initial stages of growth and alert the control room for response
by the plant fire brigade.

c. Unqualified doors and containment barrier are adequate to limitthe spread of
fire.

d. Smoke would be removed through the operation of the building exhaust system
or portable smoke removal equipment. The HVACexhaust air is monitored to
detect radioactive smoke which may result from the combustion of radioactive
material.

e. Water discharge could cause localize flooding. The flooding willnot impair
the ability of the plant to reach safe shutdown. Floor drains are routed to the
liquid waste processing system to contain and control potentially contaminated
water produced by fire suppression activities.
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f. Procedural controls and fire brigade traiiiing guide fire brigade members to
monitor contamination during fire brigade activities and take specific actions to
control the release of contaminated fire suppression water and smoke.

9. FHA conclusion

A design basis fire within Fire Area R-7 willbe confined to the fire area and systems
needed for post-fire safe shutdown willremain free of fire damage.

F.4-99



%NP-2 FSAR Amendment 53
November 1998

HRE AREA R-8

~Descri tion

Low-pressure core spray pump room, el. 422 ft 3 in. and el. 444 ft 0 in.

2. Ma'or ui ment within the fire area

Low-pressure core spray pump
Low-pressure core spray water leg pump
Room cooler

Fire area is a safety-related area.

3. Construction of fixe area boundaries

a. The walls and ceiling which interface with adjacent fire areas (except R-2) are
3-hr rated reinforced concrete. A hatch in the ceiling at 471 ft is covered by a
3-hr rated 24-in thick concrete plug.

b.

d.

Watertight doors axe not listed as fire rated, but have equivalent construction.

Fire dampers and penetration seals maintain the rating of the barrier.

See Figures F.6 for fire barrier locations and classifications.

4. Fire hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

b.

C.

Combustible loading is classified as "low."

Major combustibles include assumed transient combustibles and lubrication oil.

d, Major ignition hazards include LPCS pump, LPCS water leg pump, and room
cooler.

e. Equipment/piping within the area contain low level radioactive water and gas.
There are typically no airborne radioactivity hazards within the area. Some
portions of the fire area may be a high radiation zone.
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5. Fire su ression/detection ui ment within the fire area

Ionization detectors below 471 ft 0 in. ceiling

6. Fire su ression/detection ui ment outside but available to the fire area

a. Portable extinguisher

b. 1.5 in. standpipe hose stations

c. Manual pull box for alarm

7. Safe shutdown s stems

a. Fire area contains Division 1 post-fire safe shutdown cables.

b. See Tables F.4-1 through F.4-3 for specific credited cables.

8. Potential cons uences of a desi basis fire

a. The LPCS pump and auxiliaries within the fire area are assumed to be damaged
by the design basis fire. Division 2 post-fire safe shutdown systems would
remain operable.

The installed smoke detectors are expected to detect the products of combustion
from a fire in its initial stages of growth and alert the control room for response
by the plant fire brigade.

c. Unqualified doors and containment barrier are adequate to limitthe spread of
fire.

d. Smoke would be removed through the operation of the building exhaust system
or portable smoke removal equipment. The HVAC exhaust air is monitored to
detect radioactive smoke which may result from the combustion of radioactive
material.

e. Water discharge could cause localized flooding. The flooding willnot impair
the ability of the plant to reach safe shutdown. Floor drains are routed to the
liquid waste processing system to contain and control potentially contaminated
water produced by fire suppression activities.
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f. Procedural contxols and fire brigade training guide fire brigade members to
monitor contamination during fire brigade activities and take specific actions to
control the release of contaminated fire suppression water and smoke.

9. FHA conclusion

A design basis fire within Fire Area R-8 willbe confined to the fire area and systems
needed for post-fire safe shutdown willremain free of fire damage.
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FIRE AREA R-9

1. ~Descri tion

Reactor building stair A6

2. Ma or ui ment within the fire area

None

Fixe area is not a safety-related area.

3. Construction of fire area boundaries

a. The stairwell extends from the 422 ft level to the elevator machine room at
el. 623 ft of the reactor building. The walls and ceiling which interface with
adjacent firareas are 3-hr rated reinforced concrete.

b. The doors to the stairwell are 1.5-hr rated, minimum.

c. Penetration seals maintain the rating of the barrier.

d. See Figures F.6 for fire bamer locations and classifications.

4. Fire hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "low."

c. Major combustible is assumed transient combustibles. However, procedural
controls deter storage of combustibles in stairwells.

d. There are no major ignition hazards in the area.

e. There are no radioactive material or airborne radioactivity hazards.

5. Fire su ression/detection ui ment within the fire area

a. 1.5 in. standpipe hose stations

b. Ionization detector at top of stairwell
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c. Manual pull box at 623 ft

6. Fire su ression/detection ui ment outside but available to the fire area

a. Portable extinguishers

b. Manual pull boxes for alarm

c. 1.5 in. standpipe hose station in 441 ft train bay.

7. Safe shutdown stems

This fire area contains no post-fire safe shutdown components or cabling.

8. Potential cons uences of a desi basis fire

With no safe shutdown equipment/cables or associated circuits, a stairwell fire
willnot prevent safe shutdown.

b. The available portable equipment is adequate to extinguish the design basis fire.

1.5 hr fire doors are adequate to ensure safe egress and limitthe spread of fire.

Smoke would be removed through the operation of-portable smoke removal
equipment.

e. Without floor drains, water discharge could cause localized flooding. The
flooding willnot impair the ability of the plant to reach safe shutdown.

9. FHA conclusion

A design basis fire within Fire Area R-9 willbe confined to the fliarea and systems
needed forpost-fire safe shutdown willremain free offlidamage.
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FIRE AREA R-10

l. ~Descri tion

Reactor building elevator no. 2

2. Ma or ui ment within the fire area

Elevator car
Elevator electric motor

Fire area is not a safety-related area.

3. Construction of fire area boundaries

a. The elevator shaft extends fzom the 422 ft level of the reactor building to the
elevator machine room at el. 623 ft. The walls and ceiTing which interface with
adjacent fire areas are 3-hr rated reinforced concrete.

b. The elevator doors are 1.5-hr rated. Stairwell door to elevator equipment room
is 1.5-hr rated.

c. Penetration seals and fire dampers maintain the rating of the barrier.

d. See Figures F.6 for fire barrier locations and classifications.

4. Fire hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "low."

c. Major combustible is assumed transient combustibles.

d. The major ignition hazard is the elevator electric motor.

e. There are no radioactive material or airborne radioactivity hazards.

5. Fire su ression/detection ui ment within the fire aiba

a. Photoelectric smoke detector in elevator equipment room.

b. Portable extinguisher in elevator equipment room.
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6. Fire su sion/detection ui ment outside but available to the fire area

a. Standpipe hose stations in adjacent stairwell and train bay

b. Portable extinguishers

c. Manual pull boxes for alarm

7. Safe shutdown s stems

This fire area contains no post-fire safe shutdown components or cabling.

8. Potential cons uences of a desi basis fire

a. With no safe shutdown equipment/cables or associated circuits, an elevator shaft
fire willnot prevent safe shutdown.

b. The available portable equipment is adequate to extinguish the design basis fire.

c. Grated opening on elevator equipment room floor would allow smoke in the
shaft to reach the smoke detector.

d. 1.5-hr fire doors are adequate to limitthe spread of fire.

e. Smoke would be removed through the operation of the building exhaust system
or portable smoke removal equipment. The HVAC exhaust air is monitored to
detect radioactive smoke which may result from the combustion of radioactive
material.

f. Without floor drains, water discharge could cause loc;sized flooding. The
flooding willnot impair the ability of the plant to reach safe shutdown.

9. FHA conclusion

A design basis fire within Fire Area R-10 willbe confined to the fixe area and systems
needed for post-fire safe shutdown willremain free of fire damage.
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FIRE AREA R-11

l. ~Descri tinn

Reactor building stair A5

2. Ma'or ui ment within the fire area

None

Fire area is not a safety-related area.

3. Construction of fire area boundaries

a. The stairweH extends from the 422 ft level to the el. 623 ft of the reactor
building. The walls and ceiling which interface with adjacent fire areas are 3-hr
rated reinforced concrete.

b. The doors to the stairwell are 1.5-hr rated, minimum.

c. Penetration seals maintain the rating of the barrier.

d. See Figures F.6 for fire barrier locations and classifications.

4. Fire hazards

a.

b.

The combustible loading is controlled in calculation FP-02-85-03.

Combustible loading is classified as "low."

C. Major combustible is assumed transient combustibles. However, procedural
controls deter storage of combustibles in stairweHs.

d. There are no major ignition hazards in the area.

e. There are no radioactive material or airborne radioactivity hazards.

5. Fire su ression/detection ui ment within the fire area

a. 1.5 in. standpipe hose stations

b. Ionization detector at top of stairwell
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c. Portable extinguisher at 441 ft

6. Fire su ression/detection ui ment outside but available to the fire area

a. Portable extinguishers

b. Manual pull boxes for alarm

c. Manual pull box at 623 ft

7. Safe shutdown s stems

This fire area contains no post-foe safe shutdown components or cabling.

8. Potential cons uences of a desi basis fire

With no safe shutdown equipment/cables or associated circuits, a stairwell fire
willnot prevent safe shutdown.

b.

C.

The available portable equipment is adequate to extinguish the design basis fire.

1.5-hr fire doors axe adequate to ensure safe egress and limitthe spread of fire.

d. Smoke would be removed thxough the operation ofportable smoke removal
equipment.

e. Without floor drains, water discharge could cause localized flooding. The
flooding willnot impair the ability of the plant to reach safe shutdown.

9. FHA conclusion

A design basis fire within Fire Area R-11 willbe confined to the fire area and systems
needed for post-fixe safe shutdown willremain free ofRe damage.
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FIRE AREA R-12

~Descri tion

Reactor building elevator no. 1

2. Ma or ui ment within the fire area

Elevator car
Elevator electric motor

Fixe area is not a safety-xelated area.

3. Construction of fixe area boundaries

a. The elevator shaft extends from the 441 ft level of the reactor building to the
elevator machine room at el. 623 ft. The walls and ceiling which interface with
adjacent fixe areas are 3-hr rated reinforced concrete.

b. The doors to the elevator are 1.5-hr rated. Door to elevator equipment room is
1.5-hr rated.

c. Penetration seals and fire dampers maintain the xating of the barrier.

d. See Figures F.6 for fire barrier locations and classifications.

4. Fixe hazaxds

The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "medium." However, this is based on
infrequent transport of large amounts of combustibles in the elevator car.

C.

d.

e.

Major combustible is assumed transient combustibles.

The major ignition hazard is the elevator electric motor.

e

There are no radioactive material or airborne radioactivity hazards.
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5. Fire su ression/detection ui ment within the fire area

a. Photoelectric smoke detector in elevator equipment room

b. Portable extinguisher in elevator equipment room

6. Fire su ression/detection ui ment outside but available to the fire area

a. Standpipe hose stations in adjacent stairwell

b. Portable extinguishers

c. Manual pull boxes for alarm

7. Safe shutdown s stems

This fire area contains no post-fire safe shutdown components or cabling.

8. Potential cons uences of a desi basis fire

a. With no safe shutdown equipment/cables or associated circuits, an elevator shaft
fire willnot prevent safe shutdown.

b. The available portable equipment is adequate to extinguish the design basis foe.

C. 1-hr fire doors are adequate to limitthe spread of fire.

d. Smoke would be removed through the operation of the building exhaust system
or portable smoke removal equipment. The HVAC exhaust air is monitor to
detect radioactive smoke which may result from the combustion of radioactive
material.

e. Without floor drains, water discharge could cause localized flooding. The
flooding willnot impair the ability of the plant to reach safe shutdown.

9. FHA conclusion

A design basis fire within Fire Area R-12 willbe confined to the fire area and systems
needed for post-fire safe shutdown wiH remain free of fire damage.
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FIRE AREA R-15

D~escri tion

Lobby outside stair AS, el. 422 ft

2. Ma or ui ment within the fire area

Dry transformers

Fire area is a safety-related area.

3. Construction of Fire Area Boundaries

a. The walls which interface with adjacent fire areas are 3-hr rated reinforced
concrete. The ceiling is not credited as fire rated, but is designed equivalent to
3-hr fire rated.

b. The door to the stairwell is 1.5-hr rated, minimum. Watertight doors are not
listed as fire rated, but have equivalent construction.

c. Penetration seals maintain the rating of the barrier.

d. See Figures F.6 for fire barrier locations and classifications.

4. Fire hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "low."

c. Major combustibles include assumed transient combustibles and polyethylene.

d. Major ignition hazard is dry transformers.

e. There are no radioactive material or airborne radioactivity hazards.

5. Fire su ression/detection ui ment within the fire area

a. Portable fire extinguisher

b. Manual pull box for alarm
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6. Fire u ression/detection ui ment outside but available to the fire area

a. Standpipe hose stations in adjacent stairwell

b. Manual pull boxes for alarm

c. Portable extiuguishers

7. Safe shutdown s stems

This fire area contains no post-fire safe shutdown components or cabling.

8. Potential cons uences of a desi basis fire

a. With no safe shutdown equipment/cables or associated circuits, fire willnot
prevent safe shutdown.

b. The available portable equipment is adequate to extinguish the design basis fire.

c. Unqualified doors, 1-hr fire door and nonrated ceiling am adequate to limitthe
spread of fire.

d. Smoke would be removed through the operation ofportable smoke removal
equipment.

e. Without floor drains, water discharge would cause localized flooding. The
flooding willnot impair the ability of the plant to reach safe shutdown.

9. FHA conclusion

A design basis Qre within Fire Area R-15 willbe confined to the fire area and systems
needed for post-fire safe shutdown willremain free of fue damage.

F.4-112



WNP-2 FSAR Amendment 53
November 1998

FIRE ATUAR-18

1. D~escri tion

Division 2 MCC room, el. 522 ft 0 in.

2. Ma or ui ment within the fire area

Motor control centers - Division 2

Fire area is a safety-related area.

3. Construction of fire area boundaries

a. Fire area boundaries are constructed of reinforced concrete and are 3-hr rated.

b. Fhe doors, dampers, and penetration seals maintain the rating of the barrier.

c. Foamglass interior insulation is noncombustible.

d. See Figures F.6 for fire barrier locations and classifications.

4. Fire hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "medium."

c. Major combustible is electrical cable.

d. Major ignition hazard is motor control centers.

e. Equipment/piping within the area contain low level radioactive water and gas.
~ There are no airborne radioactivity hazards within the area.

5. Fire su ression/detection ui ment within the fire aiba

Ionization detector

6. Fire su ression/detection ui ment outside but available to the fire area

a. Manual puH boxes for alarm
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b. Portable extinguishers

c. 1.5 in. standpipe hose stations

7. Safe shutdown s stems

a. Fire area contains Division 2 post-fire safe shutdown equipment and cables.

b. See Tables F.4-1 through F.4-3 for specific credited equipment and cables.

8. Potential cons uences of a desi basis fire

The Division 2 motor control center and cabling within the fire area are
assumed damaged by the design basis fire. Division 1 post-fire safe shutdown
systems would remain operable.

b. The installed smoke detector is expected to detect the products of combustion
from a fire in its initial stages of growth and alert the control room for response
by the plant fire brigade.

C. Smoke would be removed through the operation of the building exhaust system
or portable smoke removal equipment. The HVAC exhaust air is monitored to
detect radioactive smoke which may result from the combustion of radioactive
material.

d. Water discharge would cause water to flow out into Fire Axea R-1 based on the
small room area. The flooding willnot impair the ability of the plant to reach
safe shutdown. Floor drain is routed to the liquid waste processing system to
contain and control potentiaHy contaminated water produced by fire suppression
activities.

e. Procedural controls and fire brigade trainiiig guide fire brigade members to
monitor contamination during fire brigade activities and take specific actions to
control the release of contaminated fixe suppression water and smoke.

9. FHA conclusion

A design basis fire within Fire Area R-18 willbe confined to the fire area and systems
needed for post-fire safe shutdown willremain free of fire damage.
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FIRE AREA R-21

1. D~escri tioo

South valve and pipe space room, el. 522 ft 0 in.

2. Ma'or ui ment within the fire area

Large piping and valves

Fire area is a safety-related area.

3. Construction of fire area boundaries

a. Fire area boundaries are constructed of reinforced concrete and are 3-hr rated,
except containment barrier.

b. Fire door, dampers/blowout vent paths, and penetration seals maintain the
rating of the barrier.

c. See Figures F.6 for fire barrier locations and classifications.

4. Fire hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "low."

c. Major combustible is assumed transient combustibles.

d. There are no major ignition hazards in the area.

e. Equipment/piping within the area contain low level radioactive water and gas.
There are no airborne radioactivity hazards within the area. Fire area is
typically a high radiation zone.

5. Fire su ression/detection ui ment within the fire area

Ionization detector

6. Fire su ression/detection ui ment outside but available to the fire area

a. Manual pull boxes for alarm
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b. Portable extinguishers

c. 1.5 in. standpipe hose stations

7. Safe shutdown s stems

a. Fire area contains Division 2 post-fire safe shutdown equipment and cables.

b. See Tables F.4-1 through F.4-3 for specific credited cables.

8. Potential cons uences of a desi basis fire

a. The cabling for the Division 2 valves in this fire area is assumed damaged by
the design basis fire. Division 1 post-fire safe shutdown systems would remain
operable.

b. The installed smoke detectors are expected to detect the products of combustion
from a fire in its initial stages of growth and alert the control room for response
by the plant fire brigade.

C. Smoke would be removed through the operation of the building exhaust system
or portable smoke removal equipment. The HVAC exhaust air is monitored to
detect radioactive smoke which may result from the combustion of radioactive
material.

d. Without floor drains, water discharge could cause water to flow out into Fire,
Area R-1 based on the small room area. The flooding willnot impair the ability
of the plant to reach safe shutdown.

Procedural controls and fire brigade training guide fire brigade members to
monitor contamination during fire brigade activities and take specific actions to
control the release of contaminated fire suppression water and smoke.

9. FHA conclusion

A design basis fire within Fire Area R-21 willbe confined to the fire area and systems
needed for post-fire safe shutdown willremain free of fire damage.
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FIRE AREA M-9

I. ~Deecri tion

Instrument rack E-IR-H22/P009 enclosuxe, el. 471 ft 0 in.

2. Ma'or ui ment within the fire area

Instrument rack E-IR-H22/P009

Fire area is a safety-related area.

3. Con truction of fire area boundaries

a. The shield walls enclosing the instrument rack and floor are concrete and 3-hr
rated. The containment barrier is nonrated. There is no ceiling to the
enclosuxe, but the shield walls extends approximately 6 in. higher than the
instrument rack.

b. The door to the room is 3-hr fire rated.

c. Penetration seals maintain the rating of the fire barriers.

d. A raised curb is installed at the doorway of the instrument rack enclosure fixe
area to further isolate the room.

e. See Figures F.6 for fire barrier locations and classifications.

4. Fire hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

Combustible loading is classified as "low."

C. Major combustible is electrical cable. Storage of transient combustibles is not
allowed in the fire area. See Figure F.6-6.

d. There axe no major ignition hazards in the area.

e. Equipment/piping within the area contain low level radioactive water and gas.
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5. Fire su ression/detection ui ment within the fire aiba

None (but detection is present in overhead area of Fire Area R-1)

6. Fire su ression/detection ui ment outside but available to the fire area

a. Manual pull boxes for alarm

b. Portable extinguishers

c. 1.5 in. standpipe hose stations

7. Safe shutdown s stems

a. Fire area contains Division 2 post-fire safe shutdown tubing.

b. See Tables F.4-1 through F.4-3 for specific credited equipment.

8. Potential con uences of a desi basis fire

a. The Division 2 tubing in this fliarea is assumed damaged by the design basis
fire. Division 1 post-fire safe shutdown systems would remain operable.

b. The instrument rack enclosure provides exposure fire protection for Division 2
post-fire safe shutdown instrument tubing. The concrete partitions around the
instrument rack function to protect the instrument racks from the radiant heat
from a fire originating outside of the fire area. Convective heat and smoke
would quickly dissipate in the overhead ceiling area. The low combustible
loading and transient combustible controls within the instrument rack enclosure
precludes the propagation of fire to the overhead enclosed cable trays.
References F.7.4.f and F.7.4.j approved the lack of fullfire area enclosure.

C. The smoke detectors installed in the surrounding general equipment area are
expected to detect the products of combustion from a fire in its initial stages of
growth and alert the control room for response by the plant fire brigade.

d. Although the containment barrier is not considered 3-hr rated, it is adequate to
prevent fire propagation.

e. Without a floor drain (only raised equipment drain), water discharge could
cause localized flooding. Flooding willnot impair the ability of the plant to
reach safe shutdown.
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The raised curb at the fire area entrance would prevent a flammable liquid spill
from spreading between the instrument rack fire area and Fire Area R-l.

g. Smoke would be removed through the operation of the building exhaust system.
The HVAC exhaust air is monitored to detect radioactive smoke which may
result from the combustion of radioactive material.

h. Procedural controls and fire brigade tr'uning guide fire brigade members to
monitor contamination during fire brigade activities and take specific actions to
control the release of contaminated fire suppression water and smoke.

9. FHA conclusion

A design basis fire within Fire Area M-9 willbe confined to the fire area and systems
needed for post-fire safe shutdown willremain free of fire damage.
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FIRE AREA M-21

D~escri rien

Instrument rack E-IR-H22/P021 enclosure, el. 501 ft 0 in.

2. Ma or ui ment within the fire area

Instrument rack E-IR-H22/P021

Fire area is a safety-related area.

3. Construction of fire area boundaries

a. The fire area boundaries enclosing the instrument rack room are concrete and
3-hr rated. There is no ceiling to the enclosure, but the shield walls extends
approximately 6 in, higher than the instrument rack.

b. The door to the room is 3-hr fire rated.

c. Penetration seals maintain the rating of the fire barriers.

d. A raised curb is installed at the doorway of the instrument rack enclosure fire
area to further isolate the room.

e. See Figures F.6 for fire barrier locations and classifications.

4. Fire hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "low."

c. Major combustible is electrical cable and Thermo-Lag 330-1. Storage of
transient combustibles is not allowed in the fire area. See Figure F.6-6.

d. There are no major ignition hazards in the area.

e. Equipment/piping within the area contain low level radioactive water and gas.

5. Fire su ression/detection ui ment within the fire area

None (but detection is present in overhead area of Fire Area R-1)
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6. Fire su ression/detecti n ui ment outside but available to the fire area

a. Manual pull boxes for alarm

b. Portable extinguishers

c. 1.5 in. standpipe hose stations

7. Safe shutdown s stems

a. Fire area contains Division 2 post-fire safe shutdown equipment and cables.

b. See Tables F.4-1 through F.4-3 for specific credited equipment and cables.

8. Potential cons uences of a desi basis fire

a. The Division 2 equipment/cabling in this fire area is assumed damaged by the
design basis fire. Division 1 post-fire safe shutdown systems would remain
operable.

The instrument rack enclosure provides exposure fire protection for Division 2
post-fire safe shutdown instrumentation. The concrete partitions around the
instrument rack function to protect the instrument racks from the radiant heat
from a fire originating outside of the fire area. Convective heat and smoke
would quickly dissipate in the overhead ceiling area. The low combustible
loading and transient combustible controls within the instrument rack enclosure
precludes the propagation of the fire to the overhead enclosed cable trays.
References F.7.4.f and F.7.4.j approved the lack of full fire area enclosure.

C. The smoke detectors installed in the surrounding general equipment area are
expected to detect the products of combustion from a fire in its initial stages of
growth and alert the control room for response by the plant fire brigade.

d. Without a floor drain (only raised equipment drain), water discharge could
cause localized flooding. Flooding willnot impair the ability of the plant to
reach safe shutdown.

e. The raised curb at the fire area entrance would prevent a flammable liquid spill
from spreading between the instrument rack fue area and Fire Area R-l.
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Smoke would be removed through the operation of the building exhaust system.
The HVAC exhaust air is monitored to detect radioactive smoke which may
result from the combustion of radioactive material.

g. Procedural controls and fire brigade traiiiing guide fire brigade members to
monitor contamination during fire brigade activities and take specific actions to
control the release of contaminated fire suppression water and smoke.

9. FHA conclusion

A design basis fire within Pire Area M-21 wiH be confined to the fire area and systems
needed for post-fire safe shutdown willremain free of fire damage.
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FIRE AREA M-27

~Descri tion

Instrument rack E-IR-H22/P027 enclosure, el. 522 ft 0 in.

2. Ma or ui ment within the fire area

Instrument rack E-IR-H22/P027

Fire area is a safety-related area.

3. Construction of fire area boundaries

a. The shield walls enclosing the instrument rack and floor are concrete and 3-hr
rated. The containment barrier is nonrated. There is no ceiling to the
enclosure, but the shield walls extends approximately 6 in. higher than the
instrument rack.

b. The door to the room is 3-hr fire rated.

c. Penetration seals maintain the rating of the fire barriers.

d. A raised curb is installed at the doorway of the instrument rack enclosure fire
area to further isolate the room.

e. See Figures F.6 for fire barrier locations and classifications.

4. Fire hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "low."

C. Major combustible is electrical cable. Storage of transient combustibles is not
allowed in the fire area. See Figure F.6-6.

d. There are no major ignition hazards in the area.

e. Equipment/piping within the area contain low level radioactive water and gas.
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5. Fire su ression/detection ui ment within the fire area

None (but detection is present in overhead area of Fire Area R-1)

6. Fire su ression/detection ui ment outside but available to the fire area

a. Manual pull boxes for alarm

b. Portable extinguishers

c. 1.5 in. standpipe hose stations

7. Safe shutdown s stems

a. Fixe area contains Division 2 post-fire safe shutdown equipment and cables.

b. Division 1 CRD water injection instrument tubing passes over the fire area.

c. See Tables F.4-1 through F.4-3 for specific credited equipment and cables.

8. Potential cons uences of a desi basis fire

a. The Division 2 equipment/cabling in this fire area is assumed damaged by the
design basis fixe. Division 1 post-fire safe shutdown systems would remain
operable.

b. The Division 1 CRD water injection tubing that passes over the instrument rack
area could heat up due to the routing over the Division 2 fixe area. However,
the temperature isolation functions credited for post-fixe safe shutdown would
not be affected.

C. The instxument rack enclosure provides exposure fire protection for Division 2
post-fixe safe shutdown instrumentation. The concrete partitions around the
instrument rack function to protect the instrument racks from the radiant heat
from a fire originating outside of the fire area. Convective heat and smoke
would quickly dissipate in the overhead ceiling area. The low combustible
loading and transient combustible controls within the instrument rack enclosure
pxecludes the propagation of the fire to the overhead enclosed cable trays and
junction boxes. References F.7.4.f and F.7.4.j approved the lack of full fire
area enclosure.
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d. The smoke detectors installed in the surrounding general equipment area are
expected to detect the products of combustion from a fire in its initial stages of
growth and alert the control room for response by the plant fire brigade.

e. Although the containment barrier is not considered 3-hr rated, it is adequate to
prevent fire propagation.

f. Without a floor drain (only raised equipment drain), water discharge could
cause localized flooding. Flooding willnot impair the ability of the plant to
reach safe shutdown.

g. The raised curb at the fire area entrance would prevent a flammable liquid spill
from spreading between the instrument rack fire area and Fire Area R-l.

h. Smoke would be removed through the operation of the building exhaust system.
The HVAC exhaust air is monitored to detect radioactive smoke which may
result from the combustion of radioactive material.

i. Procedural controls and fire brigade trauiing guide fire brigade members to
monitor contamination during fire brigade activities and take specific actions to
control the release of contaminated fire suppression water and smoke.

9. FHA conclusion

A design basis fire within Fire Area M-27 wiH be confined to the fire area and systems
needed for post-fire safe shutdown willremain free of fire damage.
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FIRE AREA M-73

1. D~eecri tion

Instrument rack E-IR-73 enclosure, el. 522 ft 0 in.

2. Ma or ui ment within the fire area

Instrument rack E-IR-73

Fire area is a safety-related area.

3. Constructi n of fire area boundaries

at The fire area boundaries enclosing the instrument rack room are concrete and
3-hr rated. There is no ceiling to the enclosure, but the shield walls extends

approximately 6 in. higher than the instrument rack.

b. The door to the room is 3-hr fire rated.

c. Penetration seals maintain the rating of the fire barriers.

d. A raised curb is installed at the doorway of the instrument rack enclosure fire
area to further isolate the room.

See Figures F.6 for fire barrier locations and classifications.

4. Fire hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "low."

C. Major combustible is electrical cable. Storage of transient combustibles is not
allowed in the fire area. See Figure F.6-6.

d. There are no major ignition hazards in the area.

e, Equipment/piping within the area contain low level radioactive water and gas.

5. Fire su ression/detection ui ment within the fire area

None (but detection is present in overhead area of Fire Area R-1)
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6. Fire su ression/detection ui ment outside but available to the fire aiba

a. Manual pull boxes for alarm

b. Portable extinguishers

c. 1.5 in. standpipe hose stations

7. Safe shutdown s stems

a. Fire area contains Division 1 post-fire safe shutdown equipment and cables.

b. See Tables F.4-1 through F.4-3 for specific credited equipment and cables.

8. Potential cons uences of a desi basis fire

a. The Division 2 equipment/cabling in this fire area is assumed damaged by the
design basis fire. Division 1 post-fire safe shutdown systems would remain
operable.

b. The instrument rack enclosure provides exposure fire protection for Division 2
post-fire safe shutdown instrumentation. The concrete partitions around the
instrument rack function to protect the instrument racks from the radiant heat
from a fire originating outside of the fire area. Convective heat and smoke
would quickly dissipate in the overhead ceiling area. The low combustible
loading and transient combustible controls within the instrument rack enclosure
precludes the propagation of the flito the overhead enclosed cable trays.
References F.7.4.f and F.7.4.j approved the lack of full fire area enclosure.

C. The smoke detectors installed in the surrounding general equipment area are
expected to detect the products of combustion from a fire in its initial stages of
growth and alert the control room for response by the plant fire brigade.

d. Without a floor drain (only raised equipment drain), water discharge could
cause localized flooding. Flooding willnot impair the ability of the plant to
reach safe shutdown.

e. The raised curb at the fire area entrance would prevent a flammable liquid spill
from spreading between the instrument rack fire area and Fire Area R-1.
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Smoke would be removed through the operation of the building exhaust system.
The HVACexhaust air is monitored to detect radioactive smoke which may
result from the combustion of radioactive material.

g. Procedural controls and fire brigade training guide fire brigade members to
monitor contamination during fire brigade activities and take specific actions to
control the release of contaminated fire suppression water and smoke.

9. FHA Conclusion

A design basis fire within Fire Area M-73 willbe confined to the fire area and systems
needed for post-fire safe shutdown willremain free of fire damage.
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FIRE AREA RC-1

1. D~escri sion

General equipment nonvital axeas, el. 437 ft 0 in., 452 ft 0 in., 467 ft 0 in.,
487 ft 0 in., 501 ft0 in., and 507 ft0 in.

2. Ma or ui ment within the fire area

a. Elevation 437 ft - general equipment area

Radwaste baling area (baled and dxum waste)
Offgas equipment and charcoal adsorbers
Waste storage tank area
East high-high radwaste tank and pump rooms
Truck bay

b. Elevation 452 ft - glycol pumps area

Chiller pumps
Offgas equipment and charcoal adsorbers

c. Elevation 467 ft - general equipment area

Radwaste control room
Contaminated tool room
Mask issue room
Decontamination facility
Tool crib storage area
Motor control centers

d. Elevation 487 ft - general equipment area

Hot machine shop
Chemistxy lab and offices
Relay room
Health physics storage

e. Elevation 507 ft - general equipment area

Mechanical equipment room
Filter demineralizer xemoval area
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The majority of the fixe area is not a safety-related area. However, rooms C102,
C104, C105, C106, C108, C203, C204, C231, C229 (north of column L.9) do contain
safety-related equipment.

3. Construction of fire axea boundaries

a. The radwaste building exterior walls aD: reinforced concrete below el. 467 ft
and insulated metal siding from el. 467 ft to the roof.

b. The radwaste building walls which interface with other fire areas are generally
reinforced concrete and 3-hr fire rated. The boundary with Fire Area RC-15,
above 467 ft, is 2-hr rated masonry. Two wall sections in the northwest corner
from 487 ft to 507 ft are 2-hr rated masonry walls (Reference F.7.6.g). The
walls which interface with Fire Area RC-9 are 2-hr rated.

c. Fire dampers and penetration seals maintain the rating of the barrier. The blind
corridor room C349 has nonrated penetration seals. (Reference F.7.6.g)

d. Elevator doors are 1.5-hr fire rated. Normal stairwell doors are 1.5-hr fire
rated, minimum. Stairwell low range blast and bullet resistant doors are not
listed as fire rated, but have equivalent construction. Other 3-hr barriers have
3-hr fire doors.

e. See Figures F.6 for fire barrier locations and classifications.

4. Fire hazards

The combustible loading is controlled in calculation FP-02-85-03.

Combustible loading is classified as "low." Since fire area covers
approximately 93,400 ft, actual combustible loading varies.

C. Major combustibles include electrical cable, charcoal and lubrication oil.

Major ignition hazards include electrical switchgear, charcoal filters, fan
motors, dry transformers, pumps motors, and hot machine shop.

e. Equipment/piping within the ama contain low level radioactive water,
radioactive liquid waste, concentrated radioactive liquid waste, radioactive
charcoal, and radioactive demineralizer ion exchange resins. There are typically
no airborne radioactivity hazards within the area. Some portions of the fire area
are high and high-high radiation zones.
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5. Fire su ression/detection ui ment within the fire area

a. Photoelectric smoke detectors

b. Ionization detectors

c. Portable extinguishers

d. Manual pull boxes

e. Wet pipe sprinkiers over the storage areas on the 437 ft, 467 ft, and 487 ft
elevation and the chemistry lab offices

f. 1.5 in. standpipe hose stations

6. Fire su ression/detection ui ment outside but available to the fire area

a. Hose lines from 2.5 in. outlets on yard hydrants

b. 1.5 in. standpipe hose stations in enclosed stairwells

7. Safe shutdown s stems

8.

a. Fire area contains Division 1 post-fire safe shutdown equipment and cables.

b. See Tables F.4-1 through F.4-3 for specific credited equipment and cables.

Potential cons uences of a desi basis fire

a. Division 1 post-fire safe shutdown equipment and cabling located within this
fire area is assumed damaged by the design basis fire. Division 2 post-fire safe
shutdown systems would remain operable.

b. The smoke detectors installed in the surrounding general equipment area are
expected to detect the products of combustion from a fire in its initial stages of
growth and alert the control room for response by the plant fire brigade.

The walls which interface with Fire Area RC-9 are 6-in. thick reinforced
concrete. Since this is the minimum thickness for a 3-hr rating and there are
surface defects, the walls are credited as 2-hr rated. The penetration seals can
only be qualified as 2-hr rated. This fire rating is adequate for the hazards and
willprevent fire propagation.
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d. Unqualified and 1.5-hr fire doors are adequate to limit the spread of fire. The
blind corridor room C349 2-hr barrier and nonrated penetration seals are
adequate to limitthe spread of fire.

e. Smoke would be removed through the operation of the building exhaust system
or portable smoke removal equipment. Roof smoke purge fan WEA-FN-7 is
available to the 507 ft level. The HVAC exhaust air is monitored to detect
radioactive smoke which may result from the combustion of radioactive
material. Radiation monitors are located downstream from the building exhaust
air HEPA filterbank would sample the air being discharged to the atmosphere.

Automatic sprinklers are installed to protect the storage areas on the 437 ft,
467 ft, and 487 ft elevations, and the 487 ft chemistry lab offices. A fire in one
of these ama is expected to be quickly controlled by the sprinkler discharge.

g Room C405 is not equipped with a manual hose station. For a hose stream to
reach the entire room, 200 ft of fire hose is requhed. This is not a
safety-related area and adequate fire hose is available. See Table F.2-1 for
associated code deviation.

h. A high heat condition in one loop of charcoal adsorbers willalarm in the control
room. Closure of the associated adsorber inlet valve would limitthe oxygen
supply for combustion.

Water discharge could cause flooding until removed by the floor drain system,
through open doors, or by portable pumping units. Floor drains in this area are
routed to the liquid waste processing system to contain and control potentially
contaminated water produced by fire suppression activities.

Procedural controls and fire brigade training guide fire brigade members to
monitor contamination during fire brigade activities and take specific actions to
control the release of contaminated fire suppression water and smoke.

9. FHA conclusion

A design basis fire within Fire Axea RC-1 willbe confined to the fire area and systems
needed for post-fire safe shutdown willremain free of fire damage.
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HRE AREA RC-2

~Descri tion

Cable spreading room, el. 484 ft 0 in.

This fire area contains the following fire zones:

a. RC-2A, northern cable spreading room

b. RC-2B, southern cable spreading room

c. RC-2C, central cable spreading room, 20 ft zone

2. Ma'or ui ment within the fire area

Cable trays

Fire area is a safety-related area.

3. Construction of fire area boundaries

a. Fire area boundaries are constructed of reinforced concrete and are 3-hr rated.

b. Fire doors, dampers, and penetration seals maintain the rating of the barrier.

c. See Figures F.6 for fire barrier locations and classifications.

4. Fire hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "medium." Fire zone RC-2C is a 20 ft
zone of no intervening combustibles.

C.

d.

Major combustibles include electrical cable and Thermo-Lag 330-1.

There are no major ignition hazards in the area.

e. There are no radioactive material or airborne radioactivity hazards.
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5. Fire su res ion/detection ui ment within the fire area

a. Ionization detectors

b. Portable extinguishers

c. Manual pull boxes

d. Automatic preaction sprinkler system

e. Ionization detector in each return air duct system

6. Fire su ression/detection ui ment outside but available to the fire area

a. 1.5 in. standpipe hose stations

b. Portable extinguishers

7. Safe shutdown s stems

Fire zone RC-2A contains Division 1 and Division 2 post-fire safe shutdown
cables. Division 2 is protected by 1-hr rated raceway barriers.

b. Fire zone RC-2B contains Division 2 post-fixe safe shutdown cables.

0,
C. Fire zone RC-2C is a 20 ft zone of no intervening combustibles, suppression,

and detection. Fire zone contains Division 1 and 2 post-fire safe shutdown
cables protected by 1-hr rated raceway barriers.

d. See Tables F.4-1 through F.4-3 for specific credited equipment and cables.

8. Potential cons uences of a desi basis fire

a. The cable spreading room fire area is divided into three fire zones. Fire zone
RC-2A primarily contains Division 1 cabling. Fire zone RC-2B primarily
contains Division 2 cabling. The divisional fire zones are separated by an
intervening fire zone, RC-2C, in which all cables are coated with a layer of
Thermo-Lag 330-1 to prevent fire propagation between the redundant divisional
zones. Fixe detection and a preaction sprinkler system are instaHed within the
area. These fire protection features provided are expected to limitpotential fire
damage to a single zone, as follows:

F.4-134



WNP-2 FSAR Amendment 53
November 1998

(1) A fire in fire zone RC-2A is assumed to damage cabling for the
Division 1 post-fire safe shutdown systems. Cabling for the Division 2
post-fire safe shutdown systems are protected by 1-hr rated raceway fire
barriers within the fire zone where analysis indicates that fire damage to
the cable could cause maloperation of the post-fire safe shutdown
component.

(2) A fire in fire zone RC-2B is assumed to damage cabling for the
Division 2 post-fire safe shutdown systems. The cabling that is routed
within the zone was reviewed to ensure that fire damage willnot impair
the operation of the Division 1 post-fire safe shutdown systems.

(3) A firin fire zone RC-2C is prevented by coating the exposed cabling
with a 1-hr rated raceway barrier. (Reference F.7.4.j) Cables for the
Division 1 and Division 2 post-fire safe shutdown systems are protected
by 1-hr rated raceway fire barriers within the zone.

The installed smoke detectors are expected to detect the products of combustion
from a fire in its initial stages of growth and alert the control room for response
by the plant fire brigade. Activation of the ionization detectors causes the
preaction system control valve to open, allowing water to pressurize the
sprinkler system piping. Sprinkler flow is initiated when further rise in ambient
temperature actuates the fusible link elements on the sprinkler heads.

The raceway barrier load bearing supports may not be wrapped the entire
distance to the concrete barrier. In addition, raceway and other structural
members routed over the top of raceway barriers are not protected. This is
acceptable since the entire fire area is equipped with a high density preaction
suppression system which ensures steel members would not heat to the point of
structural failure.

Smoke would be removed through the operation of smoke purge fan
WEA-FN-52 or portable smoke removal equipment. The HVAC exhaust air is
monitored to detect radioactive smoke which may result from the combustion of
radioactive material.

Water discharge could cause localized flooding. Certain floorpenetration seals
axe watertight to prevent water intrusion to redundant fire areas below. The
flooding willnot impair the ability of the plant to reach safe shutdown. Floor
drains in this area are routed to the liquid waste processing system to contain
and control potentially contaminated water produced by fire suppression
activities.
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9. FHA conclusion

A design basis fire within Fire Area RC-2 willbe confined to the fire area and systems
needed for post-fire safe shutdown willremain free of fire damage.
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FIRE AI~RC-3

1. ~Descri tion

Cable chase, el. 467 ft 0 in., el. 501 ft 0 in., and el. 525 ft 0 in.

2. Ma'or ui ment within the fire a

Cable trays

Fire area is a safety-related area.

3. Construction of fire area boundaries

a. Fire area boundaries are constructed of reinforced concrete and are 3-hr rated.

b. Fire dampers and penetration seals maintain the rating of the barrier.

C. Low range blast and airtight doors are not listed as fire rated, but have
equivalent construction. Other fire doors maintain the rating of the barrier.

d.

e.

The 467 ft east doorway is equipped with a 12 in. floor dike.

See Figures F.6 for fire barrier locations and classifications.

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "high" (based mainly on small floor area in
relation to large room volume).

c. Major combustibles include electrical cable and Thermo-Lag 330-1.

d. There are no major ignition hazards in the area.

e. There are no radioactive material or airborne radioactivity hazards.

5. Fire su re sion/detecti n ui ment within the fire area

a. Ionization detectors at the 501 ft and 525 ft levels

b. Ionization detector in each return air duct system
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Automatic preaction sprinkler system. Apull box is provided for manual
actuation (located outside the area at el. 525 ft and at the 441 ft alarm valve).

6. Fire su ression/detection ui ment outside but available to the fire area

1.5 in. standpipe hose stations

b. Portable extinguishers

C. Manual pull box for alarm

7. Safe shutdown s stems

ao Fire area contains both Division 1 and Division 2 post-fire safe shutdown
cables. Division 2 post-fire safe shutdown cables are protected by 1-hr rated
raceway barriers.

b. See Tables F.4-1 through F.4-3 for specific credited equipment and cables.

8. Potential cons uences of a desi n basis fire

A fire in this area could damage cabling for the Division 1 post-fire safe
shutdown systems. The combination of fullarea fire detection, preaction
sprinkler system, and 1-hr raceway barriers ensure Division 2 willbe available
for safe shutdown.

b. A fire in this area could cause the loss of dc power to the air-side seal oil
backup pump (SO-P-ASBU). A concurrent loss of offsite power would cause
the loss of ac power to the air-side seal oil pump (SO-P-H2S). A scram would
cause the shaft driven seal oil pump backup pump to coast down until the
pressure was insufficient to contain the hydrogen. This scenario could result in
friction at the bearings causing a secondary fire in Fire Area TG-1 at the
generator bearings. However, such a fire would not spread to Fire Area TG-1,
Fire Zone TG-12 which contains unprotected Division 1 post-fire safe shutdown
cables. See Fire Area TG-1 FHA discussion for more details.

C. The installed smoke detectors are expected to detect the products of combustion
from a fire in its initial stages of growth and alert the control room for response
by the plant fire brigade. Activation of the ionization detectors causes the
preaction system control valve to open, allowing water to pressurize the
sprinkler system piping. Sprinkler flow is initiated when further rise in ambient
temperature actuates the fusible link elements on the sprinkler heads.
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The raceway barrier load bearing supports may not be wrapped the entire
distance to the concrete barrier. In addition, raceway and other structural
members routed over the top of raceway barriers are not protected. This is
acceptable since the entire fire area is equipped with a high density preaction
suppression system which ensures steel members would not heat to the point of
structural failure.

e. The fire area has a much higher combustible loading fire severity duration than
the surrounding 3-hr barriers. However, the fire area is equipped with a high
density preaction sprinkler system which would effectively limitfire severity.

Unqualified doors an: adequate to limit the spread of fire.

g. Smoke would be removed through the operation of smoke purge fan
WEA-FN-52 or portable smoke removal equipment. The HVAC exhaust air is
monitored to detect radioactive smoke which may result from the combustion of
radioactive material.

h. Water discharge could cause localized flooding. The floor dike and gasketed
door would help limited water spread to the 467 ftvital island rooms. The
flooding willnot impair the ability of the plant to reach safe shutdown. Floor
drains are routed to the liquid waste processing system to contain and control
potentially contaminated water produced by fire suppression activities.

FHA conclusion

A design basis fire within Fire Area RC-3 willbe confined to the fixe area and systems
needed for post-fire safe shutdown willremain free of fire damage.
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FIRE AREA RC-4

~Descri tioo

Division 1 electrical equipment rooms, el. 467 ft 0 in. (battery charger room no. 1 and
RPS room no. 1)

2. Ma'or ui ment within the fire area

Battery charger ¹1
Motor control centers
Reactor protection system M/G sets
Inverters

Fire area is a safety-related area.

3. Construction of fire area boundaries

Fire area boundaries are constructed of reinforced concrete and are 3-hr rated.

b. The majority of fire dampers are 1.5-hr rated; however some are 3-hr rated.

c. Fire doors and penetration seals maintain the rating of the barrier.

d. Doorways axe equipped with a 3 in. raised curb.

e. See Figures F.6 for fire barrier locations and classifications.

4. Fire hazards

a. The combustible loading is contxQHed in calculation FP-02-85-03.

b. Combustible loading is classified as "low."

c. Major combustible is electrical cable.

d. Major ignition hazards include dry transformers, motor control centers, MG set
motor/generator, and inverters.

There aa: no radioactive material or airborne radioactivity hazards.
t
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5. Fire su ression/detection ui ment within the fire area

a. Ionization detectors at ceiling level

b. Ionization detector in the return air duct

6. Fire su ression/detection ui ment outside but available to the fire area

a. Portable extinguishers

b. Manual pull boxes

c. 1.5 in. standpipe hose station

7. Safe shutdown s stems

a. Fire area contains Division 1 post-fire safe shutdown equipment and cables.

b. See Tables F.4-1 through F.4-3 for specific credited equipinent and cables.

8. Potential cons uences of a desi basis fire

a. The Division 1 electrical equipment and cabling within the area are assumed
damaged by the design basis fire. Division 2 post-fire safe shutdown systems
would remain operable.

b. A fire in this area could cause the loss of ac power to the air-side seal oil
backup pump (SO-P-ASBU). A concurrent loss of offsite power would cause
the loss of ac power to the air-side seal oilpump (SO-P-H2S). A scram would
cause the shaft driven seal oil pump backup pump to coast down until the
pressure was insufficient to contain the hydrogen. This scenario could result in
friction at the bearings causing a secondary fire in Fire Area TG-1 at the
generator bearings. However, such a fire would not spread to Fire Area TG-1
Fire Zone TG-12 which contains unprotected Division 1 post-fire safe shutdown
cables. See Fire Area TG-1 FHA discussion for more details.

C. The installed smoke detectors are expected to detect the products of combustion
from a fire in its initial stages of growth and alert the control room for response
by the fire brigade.

d. Based on the low combustible loading, the 1.5-hr rated fire dampers are
adequate to limitthe spread of fire (Reference F.7.4.a).
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e. Smoke would be removed by the operation ofportable smoke removal
equipment. The HVAC exhaust air is monitored to detect radioactive smoke
which may result from the combustion of radioactive material.

f. Water discharge could cause localized flooding. Fire area does not have floor
drains, but is equipped with a 3 in. raised curb at doorways. The flooding will
not impair the ability of the plant to reach safe shutdown.

FHA conclusion

A design basis fire within Fire Area RC-4 willbe confined to the fire area and systems
needed for post-fire safe shutdown willremain free of fire damage.
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FIRE AREA RC-5

~Detcti tioo

Battery room no. 1, el. 467 ft 0 in.

2. Ma'or ui ment within the fire area

Battery banks
Electrical panels
Dry transformers

Fire area is a safety-related area.

3. Construction of fire area boundaries

a. Fire area boundaries are constructed of reinforced concrete and are 3-hr rated.

b. The majority of fire dampers are 3-hr rated; however some are 1.5-hr rated.

c. Fire doors and penetration seals maintain the rating of the barrier.

d. East doorway is equipped with a 3 in, raised curb.

e. See Figures F.6 for fire barrier locations and classifications.

4. Fire hazards

The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "low."

C. Major combustible is electrical cable.

d, Major ignition hazard is arcing from shorted battery terminals, electrical panels,
dry transformers, and unit heater.

There are no radioactive material or airborne radioactivity hazards.
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5. Fire su ression/detection ui ment within the fire area

a. Ionization detectors

b. Ionization detector in return air and exhaust air duct

6. Fire su ression/detection ui ment outside but available to the fire area

a. Portable extiuguishers

b. Manual pull boxes

c. 1.5 in. standpipe hose station

7. Safe shutdown s stems

a. Fire area contains Division 1 post-fire safe shutdown equipment and cables.

b. See Tables F.4-1 thxough F.4-3 for specific credited equipment and cables.

8. Potential con uences of a desi a i fire

a. The Division 1 electrical equipment and cabling within the area are assumed
damaged by the design basis fire. Division 2 post-fire safe shutdown systems
would remain operable.

b. A fire in this area could cause the loss of dc power to the air-side seal oil
backup pump (SO-P-ASBU). A concurrent loss of offsite power would cause
the loss of ac power to the air-side seal oil pump (SO-P-H2S). A scram would
cause the shaft driven seal oilpump backup pump to coast down until the
pressure was insufficient to contain the hydrogen. This scenario could result in
friction at the bearings causing a secondaxy fire in Fixe Area TG-1 at the
generator bearings. However, such a fire would not spread to Fixe Area TG-1,
Fixe Zone TG-12 which contains unprotected Division 1 post-fire safe shutdown
cables. See Fixe Area TG-1 FHA discussion for more details.

C. The installed smoke detectors are expected to detect the products of combustion
from a fire in its initial stages of growth and alert the control room for response
by the fire brigade.

d. Based on the low combustible loading, the 1.5-hr rated fire dampers are
adequate to limitthe spread of fixe (Reference F.7.4.a).
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e. Smoke would be removed by the operation ofportable smoke removal
equipment. The HVAC exhaust air is monitored to detect radioactive smoke
which may result from the combustion of radioactive material.

Water discharge could cause localized flooding. The flooding willnot impair
the ability of the plant to reach safe shutdown. East doorway is equipped with a

3 in. raised curb. The floor drain is routed to the liquid waste processing
system to contain and control potentially contaminated water produced by fire
suppression activities.

FHA conclusion

A design basis fire within Fire Area RC-5 willbe confined to the fire area and systems
needed for post-fire safe shutdown willremain free of fire damage.
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FIRE AREA RC-6

D~escri tion

Battery room no. 2, el. 467 ft 0 in.

2. Ma'or ui ment within the fire area

Battery banks

Fire area is a safety-related area.

3. Construction of fire area boundaries

a. Fire area boundaries are constructed of reinforced concrete and are 3-hr rated.

b. Fire dampers are 1.5-hr rated.

c. Fire doors and penetration seals maintain the rating of the barrier.

d. See Figures F.6 for fire barrier locations and classifications.

4. Fiick hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "low."

c. Major combustible is assumed transient combustibles.

d. Major ignition hazards include HVAC heating unit and shorted battery
terminals.

e. There are no radioactive material or airborne radioactivity hazards.

5. Fire su ression/detection ui ment within the fue area

a. Ionization detectors

b. Ionization detector in return air and exhaust air duct
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6. Fire su ression/detection ui ment outside but available to the fire area

a. Portable extinguishers

b. Manual pull boxes

c. 1.5 in. standpipe hose station

7. Safe shutdown s stems

a. Fire area contains Division 2 post-fire safe shutdown equipment and cables.

b. See Tables F.4-1 through F.4-3 for specific credited equipment and cables.

8. Potential cons uences of a desi basis fire

a. The Division 2 electrical equipment and cabling within the area are assumed
damaged by the design basis fire. Division 1 post-fire safe shutdown systems
would remain operable.

b. The installed smoke detectors are expected to detect the products of combustion
from a fire in its initial stages of growth and alert the control room for response
by the fire brigade.

c. Based on the low combustible loading, the 1.5-hr rated fire dampers axe
adequate to limitthe spread of fire (Reference F.7.4.a).

d. Smoke would be removed by the operation ofportable smoke removal
equipment. The HVACexhaust air is monitored to detect radioactive smoke
which may result from the combustion of radioactive material.

Water discharge could cause localized flooding. The flooding willnot impair
the ability of the plant to reach safe shutdown. The floor drain is routed to the
liquid waste processing system to contain and control potentially contaminated
water produced by fire suppression activities.

9. FHA conclusion

A design basis fire within Fire Area RC-6 wiH be confined to the fire~ and systems
needed for post-fire safe shutdown willremain free of fiJe damage.
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PIRE AKWRC-7

i. D~escri tion

Division 2 electrical equipment rooms, el. 467 ft 0 in. (battery charger room no. 2 and
RPS room no. 2)

2. Ma'or ui ment within the fire area

Battery charger no. 2
Motor control centers
Reactor protection system M/G set

3.

Fire area is a safety-related area.

Construction of fire area boundaries

a. Pire area boundaries axe constructed of reinforced concrete and are 3-hr rated.

b. Fire dampers are 1.5-hr rated.

c. Fire doors and penetration seals maintain the rating of the barrier.

d. Doorways are equipped with a 3 in. raised curb.

e. See Figures F.6 for fire barrier locations and classifications.

4. Fire hazards

a. The combustible loading is controlled in calculation PP-02-85-03.

b. Combustible loading is classified as "low."

Major combustible is electrical cable.

d. Major ignition hazards include battery charger no. 2, motor control centers,
RPS M/G set and dry transformers.

e. There are no radioactive material or airborne radioactivity hazards.
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5. Fire su ression/detection ui ment within the fire area

a. Ionization detectors at ceiling level

b. Ionization detector in the return air duct

6. Fire su ression/detection ui ment outside but available to the fire area

Portable extinguishers

b. Manual pull boxes

c. 1.5 in. standpipe hose station

7. Safe shutdown s stems

a. Fire area contains Division 2 post-fire safe shutdown equipment and cables.

b. See Tables F.4-1 through F.4-3 for specific credited equipment and cables.

8. Potential cons uences of a desi basis fire

a. The Division 2 electrical equipment and cabling within the area are assumed
damaged by the design basis fire. Division 1 post-fixe safe shutdown systems
would remain operable.

b. The installed smoke detectors are expected to detect the products of combustion
from a fire in its initial stages of growth and alert the control room for response
by the fire brigade.

C. Based on the low combustible loading, the 1.5-hr rated fire dampers are
adequate to limitthe spread of fire (Reference F.7.4.a).

Smoke would be removed by the operation ofportable smoke removal
equipment. The HVAC exhaust air is monitored to detect radioactive smoke
which may result from the combustion of radioactive material.

e. Water discharge could cause localized flooding. Fire area does not have floor
drains, but is equipped with a 3 in. raised curb at doorways. The flooding will
not impair the ability of the plant to reach safe shutdown.
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9. FHA conclusion

A design basis fire within Fire Area RC-7 willbe confined to the fire area and systems
needed for post-fire safe shutdown willremain free of fire damage.
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FIRE AREA RC-8

1. ~Descri tion

Switchgear room no. 2, el. 467 ft 0 in.

2. Ma or ui ment within the fire area

Division 2 switchgear
Division 2 transformers TR-8-81 and TR-8-83

Fire area is a safety-related area.

3. Construction of fire area boundaries

a. Fire area boundaries are constructed of reinforced concrete and are 3-hr rated.

b. Fire doors, dampers, and penetration seals maintain the rating of the barrier.

c. Doorways are equipped with a 3 in. raised curb. Oil-filledtransformers are
surrounded by 12 in. dikes.

d. See Figures F.6 for fire barrier locations and classifications.

4. Fire hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "medium."

c. Major combustibles include transformer oil and electrical cable.

d. Major ignition hazards include Division 2 switchgear, oil-filled transformers,
and neutral grounding resistors.

e. There are no radioactive material or airborne radioactivity hazards.

5. Fire su ression/detection ui ment within the fire area

a. Ionization detectors at ceiling level

b. Ionization detector in the return air duct system
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6. Fire su ression/detection ui ment outside but available to the fire area

a. Portable extinguishers

b. Manual pull boxes

1.5 in. standpipe hose station

7. Safe shutdown s stems

a. Fire area contains Division 2 post-fire safe shutdown equipment and cables.

b. See Tables F.4-1 through F.4-3 for specific credited equipment and cables.

8. Potential con uences of a d i basis fire

a. The Division 2 electrical equipment and cabling within the area are assumed
damaged by the design basis fixe. Division 1 post-fire safe shutdown systems
would remain operable.

b. The installed smoke detectors are expected to detect the products of combustion
from a fire in its initial stages of growth and alert the control room for response
by the fixe brigade.

c. Smoke would be removed by the operation ofportable smoke removal
equipment. The HVACexhaust air is monitored to detect radioactive smoke
which may xesult from the combustion of radioactive material.

d. Water discharge could cause localized flooding. Fire area does not have floor
drains, but is equipped with a 3 in. raised curb at doorways. The flooding will
not impair the ability of the plant to reach safe shutdown.

e. Both oil-filledtransformers are equipped with 12 in. high dikes to help prevent
the spread of oil.

9. FHA conclu ion

A design basis fixe within Fire Ama RC-8 willbe confined to the fire area and systems
needed for post-fixe safe shutdown willremain free of fixe damage.
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FIRE AREA RC-9

~Descri tion

Remote shutdown room, el. 467 ft 0 in.

2. Ma'or ui ment within the fire area

Remote shutdown panels

Fire area is a safety-related area.

3. Construction of fire area boundaries

a. Fire area boundaries are constructed of reinforced concrete and are 3-hr rated,
except the two northwest chase walls are 2-hr fire rated.

b. Fhe doors, dampers, and penetration seals maintain the rating of the bamer.

c. Doorways are equipped with a 3 in. raised curb.

d. See Figures F.6 for fire barrier locations and classifications.

4. Fire hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "low."

c. Major combustible is electrical cable.

d. Major ignition hazards include electrical panels and dry transformers.

e. There are no radioactive material or airborne radioactivity hazards.

5. Fire su ression/detection ui ment within the fire area

a. Ionization detectors at ceiling level

b. Ionization detector in the return air duct system
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6. Fire su ression/detection ui ment outside but available to the fire area

a. Portable extinguishers

b. Manual pull boxes

c. 1.5 in. standpipe hose station

7. Safe shutdown s stems

a. Fire area contains Division 2 post-fire safe shutdown equipment and cables.

b. This fire area contains remote shutdown panel used during a design basis fire in
the main control room Fire Area RC-10.

c. See Tables F.4-1 through F.4-3 for specific credited equipment and cables.

8. Potential cons uences of a desi basis fire

a. The Division 2 electrical equipment and cabling within the area are assumed
damaged by the design basis fire. Division 1 post-fire safe shutdown systems
would remain operable.

b. The installed smoke detectors are expected to detect the products of combustion
from a fire in its initial stages of growth and alert the control room for response
by the fire brigade.

C. The northwest chase walls which interface with Fire Area RC-1 are 6-in. thick
reinforced concrete. Since this is the miiiiinum thickness for a 3-hr rating and
there are surface defects, the walls are credited as 2-hr rated. The penetration
seals can only be qualified as 2-hr rated. This fire rating is adequate for the
hazards and willprevent fire propagation.

d. Smoke would be removed by the operation of smoke purge fan WEA-FN-52 or
portable smoke removal equipment. The HVAC exhaust air is monitored to
detect radioactive smoke which may result from the combustion of radioactive
material.

e. Water discharge could cause localized flooding. Fire area does not have fioor
drains, but is equipped with a 3 in. raised curb at doorways. The flooding will
not impair the ability of the plant to reach safe shutdown.

M,
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9. FHA conclusion

A design basis fire within Fire Area RC-9 willbe confined to the fire area and systems
needed for post-fire safe shutdown willremain free of fire damage.
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FIRE AREA RC-10

2.

D~escri tion

Main control room, el. 501 ft 0 in.

Ma or ui ment within the fire area

Control panels, computers, and office area

Fire area is a safety-related area.

3. Con truction of fire area boundaries

a. Fire area boundaries are constructed of reinforced concrete and are 3-hr rated.

b. Fire dampers and penetration seals maintain the rating of the barrier.

c. Low range blast/bullet resistant/airtight doors are not listed as fire rated, but
have equivalent constxuction.

d. See Figures F.6 for fire barrier locations and classifications.

4. Fire hazards

a. The combustible loading is contxoHed in calculation FP-02-85-03.

b. Combustible loading is classified as "low."

c. Major combustibles include electrical cable, vinyl flooring/carpet, and paper.

d. Major ignition hazard is electrical panels.

e. There are no radioactive material or airborne radioactivity hazards.

5. Fire su ression/detection ui ment within the fire area

a. Ionization detectors in the general area at suspended ceiling

b. Ionization detectors in the shift manager's office

c. Portable extinguishers
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d. Manual pull boxes

e. Automatic Halon extinguishing systems in PGCC sub-floor sections longitudinal
cable ducts with ionization and thermal detectors

f. Ionization detectors in PGCC termination cabinets and panels

g. Photoelectric detector in kitchen area

h. Automatic sprinkler system in the shift manager's office, pipe chase, restroom,
and kitchen area.

6. Fire su ression/detection ui ment outside but available to the fire area

a. 1.5 in. standpipe hose station

b. Portable fire extinguisher

c. One manual pull box

7. Safe shutdown s stems

a. Fire area contains both Division 1 and Division 2 post-fire safe shutdown
equipment and cables.

8.

b. See Tables F.4-1 through F.4-3 for specific credited equipment and cables.

Potential cons uences of a desi basis fire

The Division 1 and Division 2 equipment/cabling in Fire Area RC-10 is
assumed damaged by the design basis fire. Should a fire render the main
control room uninhabitable, remote post-fixe shutdown is achieved from Fire
Areas RC-9 and RC-14 using selected equipment which may be isolated from
the effects of the fire, assuming offsite power may not be available. Primarily
Division 2 and some Division 1 post-fire safe shutdown systems would remain
operable to ensure safe plant shutdown. See Appendix F.4.3.2 discussion of
remote post-fire safe shutdown methodology and equipment.

b. A fire in this area could cause the loss of dc power to the air-side seal oil
backup pump (SO-P-ASBU). A concurrent loss of offsite power would cause
the loss of ac power to the air-side seal oil pump (SO-P-H2S). A scram would
cause the shaft driven seal oil pump backup pump to coast down until the
pressure was insufficient to contain the hydrogen. This scenario could result in
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friction at the bearings causing a secondary fire in Fire Area TG-1 at the
generator bearings. However, such a fire would not spread to Fire Area TG-1,
Fire Zone TG-12 which contains unprotected Division 1 post-fire safe shutdown
cables. See Fire Area TG-1 FHA discussion for more details.

C. The main control room is constantly manned by operations personnel. A fire
occurring in the control room or support areas is expected to be detected
promptly. Based on the lack of combustibles, detection is not required above
the suspended ceiling. Early warning is provided by the smoke detectors at
suspended ceiling level and in the PGCC termination cabinets and panels.

d. A fire in the PGCC subfloor longitudinal cable ducts would be quickly detected
by the installed ionization detectors. Thermal detectors wiH sense a high heat
condition activating the Halon system into the sealed PGCC sub-floor section
longitudinal cable ducts.

e. A fire in an office/support area would actuate the installed automatic sprinkler
system to control the fire. The control room sprinkler and combustible wall
paneling were approved per Reference F.7.4.f.

g

The main control room carpeting does not create a significant fire hazard.
(References F.7.4.g and F.7.6.i)

Unqualified doors are adequate to limitthe spread of fire.

h. Smoke would be removed by the operation of smoke purge fan WEA-FN-52 or
portable smoke removal equipment. The HVAC exhaust air is monitored to
detect radioactive smoke which may result from the combustion of radioactive
material.

Water discharge could cause localized flooding. The flooding willnot impair
the ability of the plant to reach safe shutdown. Floor drains are routed to the
liquid waste processing system to contain and control potentially contaminated
water produced by fixe suppression activities.

FHA conclusion

A design basis fire within Fire Area RC-10 willbe confined to the fire area and
systems needed for post-fire safe shutdown willremain free of fire damage.
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FIRE AREA RC-11

I. D~etcri tion

Unit A air conditioning room, radwaste control building, el. 525 ft 0 in.

2. Ma or ui ment within the fire area

Control room air conditioning unit A
Cable spreading room unit A
Critical switchgear room air conditioning unit A
Motor control centers

Fire area is a safety-related area.

3. Construction of fire area boundaries

a. Fire area boundaries are constructed of reinforced concrete. Fire area
boundaries which interface with other fire areas are 3-hr rated.

b. Fire dampers and penetration seals maintain the rating of the barrier.

c. The chiller area door is 1.5-hr rated, niinimum. The low range blast door is not
listed as fire rated, but has equivalent construction.

d. See Figures F.6 for fire barrier locations and classifications.

4. Fire hazards

a.

b.

C.

The combustible loading is controlled in calculation FP-02-85-03.

Combustible loading is classified as "low."

Major combustible is electrical cable.

d. Major ignition hazards include motor control centers, HVAC fan motors, and
charcoal filter.

e. There are no radioactive material or airborne radioactivity hazards.
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5. Fire su re ion/detection ui ment within the fire area

a. Manually actuated water spray system in the charcoal emergency filterunit.
Thermistor wiies provide high temperature alarm in the main control room.

b. Ionization detectors at ceiling level.

c. Ionization detector in return air duct.

6. Fire su ression/detection ui ment outside but available to the fire aiea

a. Portable extinguisher

b. 1.5 in. standpipe hose stations

c. Manual pull box for alarm

7. Safe shutdown s stems

a. Fire area contains Division 1 post-fire safe shutdown equipment and cables.

b. See Tables F.4-1 through F.4-3 for specific credited equipment and cables.

Potential cons uences of a desi basis fire

ao The Division 1 control room HVAC, cable spreading room HVAC, and critical
switchgear HVACunits within the fire area are assumed damaged by the design
basis fire. Division 2 post-fir safe shutdown systems would remain operable.

b. The installed smoke detectors are expected to detect the products of combustion
from a fire in its initial stages of growth and alert the control room for response
by the fire brigade.

c. Heat buildup within the charcoal filterunit would cause a temperature alarm in
the main control room. The manual water spray system may be remotely
actuated ifrequired to suppress a charcoal filter fire.

d. Unqualified and 1.5-hr door are adequate to limitthe spread of fire.

e. Smoke would be removed by the operation ofportable smoke removal
equipment. The HVACexhaust air is monitored to detect radioactive smoke
which may result from the combustion of radioactive material.
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'Water discharge could cause localized flooding. Floor penetration seals are
pressure resistant to essentially no leakage and would prevent water intrusion
into the main control room. The flooding willnot impair the ability of the plant
to reach safe shutdown. Floor drains are routed to the liquid waste processing
system to contain and control potentially contaminated water produced by fire
suppression activities.

9. FHA conclusion

A design basis fire within Pire Area RC-11 willbe confined to the fire area and
systems needed for post-fire safe shutdown willremain free of fire damage.
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FIRE AREA RC-12

1. ~Descri tion

Unit B air conditioning room, radwaste control building, el. 525 ft 0 in.

2. Ma or ui ment within the fire area

Control room air conditioning unit B
Cable spreading room unit B
Critical switchgear room air conditioning unit B
Motor control centers

Fire area is a safety-related area.

3. Construction of fire area boundaries

a. Fitc area boundaries are constructed of reinforced concrete. Fire area
boundaries which interface with other fire areas are 3-hr rated.

b. Fire dampers and penetration seals maintain the rating of the barrier.

c. The door from the chiller area is 1.5-hr rated, minimum. The low range
blast/bullet resistant door/airtight is not listed as fire rated, but has equivalent
construction.

d. See Figures F.6 for fire barrier locations and classifications.

4. Fire hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "low."

c. Major combustible is electrical cable.

d. Major ignition hazards include motor control centers, HVAC motors, and
charcoal filter.

e. There ate no radioactive material or airborne radioactivity hazards.
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5. Fire su ression/detection ui ment within the fire area

a. Manually actuated water spray system in the charcoal emergency filterunit.
Thermistor wires provide high temperature alarm in the main control room.

b. Ionization detectors at ceiling level.

c. Ionization detector in return air duct.

d. Portable extinguisher

6. Fire su ression/detection ui ment outside but available to the fire area

a. Portable extinguishers

b. 1.5 in. standpipe hose stations

c. Manual pull box for alarm

7. Safe shutdown s stems

a. Fire area contains Division 2 post-fire safe shutdown equipment and cables.

b. See Tables F.4-1 through F.4-3 for specific credited equipment and cables.

8. Potential cons uences of a de i basis fire

a. The Division 2 control room HVAC, cable spreading room HVAC, and critical
switchgear HVACunits within the foe area are assumed damaged by the design
basis fee. Division 1 post-fire safe shutdown systems would remain operable.

b. The installed smoke detectors are expected to detect the products of combustion
from a fire in its initial stages of growth and alert the control room for response
by the fire brigade.

C. Heat buildup within the charcoal filterunit would cause a temperature alarm in
the main control room. The manual water spray system may be remotely
actuated ifrequired to suppress a filter fire.

d. Unqualified and 1.5-hr door aa: adequate to limitthe spread of fire.
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Smoke would be removed by the operation ofportable smoke removal
equipment. HVAC exhaust air is monitored to detect radioactive smoke which
may result from the combustion of radioactive material.

Water discharge could cause localized flooding. Floor penetration seals are
pressure resistant to essentially no leakage and would prevent water intrusion
into the main control room. The flooding willnot impair the ability of the plant
to reach safe shutdown. Floor drains axe routed to the liquid waste processing
system to contain and control potentially contaminated water produced by fire
suppression activities.

9. FHA conclusion

A design basis fire within Fire Area RC-12 willbe confined to the fire area and
systems needed for post-fire safe shutdown willremain free of fire damage.
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FIRE. AREA RC-13

~Descri tion

Communications room, emergency chiller area, instrument shop, radwaste control
building, el. 525 ft 0 in., and HVAC chase 484 ft to 525 ft.

2. Ma or ui ment within the fire area

Communications equipment room, hot instrument shop, emergency chiller area.

Fire area is a safety-related area.

3. Construction of Fire Area Boundaries

a. Fire area boundaries are constructed of reinforced concrete. Fire area
boundaries which interface with other fire areas are 3-hr rated.

b. Fire door assemblies have a 1.5-hr fire rating except the door at the bottom of
the duct chase has a 3-hr fire rating.

Fire dampers are 3-hr fire rated dampers or have doors in frames similar to fire
door frames.

d. Penetration seals maintain the rating of the barrier.

e. See Figures F.6 for fire barrier locations and classifications.

4.
'

4

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "low."

c. Major combustibles include paper, electrical cable and wood.

d. Major ignition hazard is electrical communication cabinets.

e. There are no radioactive material or airborne radioactivity hazards.
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5. Fire su ression/detection ui ment within the fire area

a. Ionization detectors in the communications shop

b. Ionization detectors in the corridor

c. Portable extinguishers

d. Manual pull box

e. Ionization detector in the corridor return air duct (served by Division 2 only)

1.5 in. standpipe hose station

6. Fire su ression/detection ui ment outside but available to the fire area

a. 1.5 in. standpipe hose station

b. Manual puH station

7. Safe shutdown s stems

a. Fire area contains Division 2 post-fire safe shutdown equipment and cables.

b. See Tables F.4-1 thmugh F.4-3 for specific credited equipment and cables.

8. Potential cons uences of a desi basis fire

a. The cabling for the Division 2 cable spreading HVAC and critical switchgear
HVACunits within the fire area is assumed damaged due to the design basis
fire. Division 1 post-fire safe shutdown systems would remain operable.

b. Fire damage to the emergency chillers could occur. The standby service water
supply to the control room air handling unit cooling coil willremain available.

C. The closure of fire dampers could interrupt the fresh air intake to the main
control room. Ifnecessary, the contxol room doors may be opened.

d. 1.5-hr fire doors and fire door type fire dampers are adequate to limitthe spread
of fire (Reference F.7.4.f).

I"

,
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e. The installed smoke detectors are expected to detect the products of combustion
from a fire in its initial stages of growth and alert the control room for response

by the fire brigade.

f. Smoke would be removed by portable smoke removal equipment. The HVAC
exhaust air is monitored to detect radioactive smoke which may result from the
combustion of radioactive material.

g. Water discharge could cause localized flooding. Floor penetration seals are
pressure resistant to essentially no leakage and would prevent water intrusion
into the main control room. Flooding willnot impair the ability of the plant to
reach safe shutdown. Floor drains are routed to the liquid waste processing
system to contain and contxol potentially contaminated water produced by fire
suppression activities.

9. FHA conclusion

A design basis fire within Fire Area RC-13 willbe confined to the fire area and
systems needed for post-fire safe shutdown willremain free of fire damage.
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FIRE AREA RC-14

l. ~Descri tion

Switchgear room no. 1, radwaste/control building, el. 467 ft 0 in.

2. Ma'or ui ment within the fire area

Division 1 switchgear
Division 1 transformers TR-7-71 and TR-7-73
Alternate shutdown panel

Fixe area is a safety-related area.

3. Construction of fire area oundaries

a. Fire area boundaries are constructed of reinforced concrete and are 3-hr rated.

b. Fire doors, dampers, and penetration seals maintain the rating of the barrier.

C. Doorways are equipped with a 3 in. raised curb and oil-filledtransformers are
surrounded by 12 in. dikes.

d. See Figures F.6 for fire barrier locations and classifications.

4. Fixe hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "medium."

C. Major combustibles include transformer oil and electrical cable.

d. Major ignition hazards include electrical switchgear, oil-filledtransformers, and
neutral grounding resistors.

e. There are no radioactive material or airborne radioactivity hazards.

5. Fire su ression/detection ui ment within the fire area

a. Ionization detectors at ceiling level

b. Ionization detector in the xetuxn air duct system
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6. Fire su ression/detection ui ment outside but available to the fire area

a. Portable extinguishers

b. Manual pull boxes for alarm

c. 1.5 in. standpipe hose station

7. Safe shutdown s stems

a. Fire area contains Division I post-fire safe shutdown equipment and cables.

b. Fire area also contains alternate remote shutdown panel used during a main
control room fire.

c. See Tables F.4-1 through F.4-3 for specific credited equipment and cables.

8. Potential cons uences of a desi basis fire

a. The Division 1 electrical equipment and cabling within the area are assumed
damaged by the design basis fire. Division 2 post-fire safe shutdown systems
would remain operable.

b. The installed smoke detectors are expected to detect the products of combustion
from a fire in its initial stages of growth and alert the control room for response

. by the fire brigade.

c. Smoke would be removed by portable smoke removal equipment. The HVAC
exhaust air is monitored to detect radioactive smoke which may result from the
combustion of radioactive material.

d. Water discharge could cause localized flooding. Fire area does not have floor
drains, but is equipped with a 3 in. raised curb at doorways. The flooding will
not impair the ability of the plant to reach safe shutdown.

e. Both oil-filledtransformers are equipped with 12 in. high dikes to help prevent
the spread of oil.

9. FHA conclusion

A design basis fixe within Fire Area RC-14 willbe confined to the fire area and
systems needed for post-fire safe shutdown willremain free of fire damage.
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FIRE AREA RC-15

1. D~escri tion

Radwaste building, stair A8 and room C100

2. Ma'or ui ment within the fire area

None

Pire area is not a safety-related area.

3. Construction of fire area boundaries

a. The stairwell extends from the 437 ft level to the 507 ft level, of the radwaste
building. The fire area boundary is concrete or masonry and is 3-hr rated
(except floor).

b. The doors to the stairwell are 1.5-hr rated, miiiiinum.

c. Penetration seals maintain the rating of the barrier.

d. See Figures F.6 for fire barrier locations and classifications.

4. Fire hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "low."

c. Major combustible is assumed transient combustibles. However, procedural
controls deter storage of combustibles in stairwells.

d.

e.

There are no major ignition hazards in the area.

There are no radioactive material or airborne radioactivity hazards.

5. Fire su ression/detection ui ment within the fire area

a. 1.5 in. standpipe hose stations

b. Ionization detector at top of stairwell
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6. Fire su ression/detection ui ment outside but available to the fire area

a. Portable extinguishers

b. Manual puO boxes for alarm

c. Hose lines from 2.5 in. outlets on yard hydrants

7. Safe shutdown s stems

This fire area contains no post-fire safe shutdown components or cabling.

8. Potential cons uences of a desi basis fire

ao With no safe shutdown equipment/cables or associated circuits, a stairwell fire
willnot prevent safe shutdown.

b. The available portable equipment is adequate to extinguish the design basis fire.

2-hr fire barriers and 1.5-hr fire doors are adequate to ensure safe egress and
limitthe spread of fire.

d. Smoke would be removed through portable smoke removal equipment.

e. The no floor drains, water discharge could cause localized flooding. The
flooding willnot impair the ability of the plant to reach safe shutdown.

9. FHA conclusion

A design basis fire within Fire Area RC-15 willbe confined to the fire area and
systems needed for post-fire safe shutdown willremain free of fire damage.
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FIRE AREA RC-16

1. ~Detcti tioo

Radwaste/control building,'stair A7

2. Ma or ui ment within the fire area

None

Pire area is not a safety-related area, but is used for access to perform post-fixe safe
shutdown operator actions.

3. Construction of 6re area boundaries

a. The stairwell extends from the 437 ft level to the 525 ft level of the
radwaste/control building. The walls of the area are concrete and are 3-hr fire
rated.

b. The low range blast stairwell doors are not listed as fire rated, but have
equivalent construction.

c. Penetration seals maintain the rating of the barrier.

d. See Figures F.6 for fixe barrier locations and classifications.

4. Fire hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "low."

C. Major combustible is assumed transient combustibles. However, procedural
controls deter storage of combustibles in stairwells.

d. There are no major ignition hazards in the area.

e. There are no radioactive material or airborne radioactivity hazards.
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5. Fire su ression/detection ui ment within the fire a

a. 1.5 in. standpipe hose stations

b. Ionization detector at top of stairwell

c. Manual pull boxes at 452 ft and 525 ft

6. Fire su ression/detection ui ment outside but available to the fire area

a. Portable extinguishers

b. Manual pull boxes for alarm

7. Safe shutdown s stems

This fire area contains no post-fire safe shutdown components or cabling.

8. Potential cons uences of a desi basis fire

a. With no safe shutdown equipment/cables or associated circuits, a stairwell fire
willnot prevent safe shutdown.

b.

C.

The available portable equipment is adequate to extinguish the design basis fire.

Unqualified doors are adequate to ensure safe egress and limit the spread of fire.

d. Smoke would be removed through the operation ofportable smoke removal
equipment.

e. Water discharge could cause localized flooding. The flooding willnot impair
the ability of the plant to reach safe shutdown,

9. FHA conclusion

A design basis fire within Fire Area RC-16 willbe confined to the fire area and
systems needed for post-fire safe shutdown willremain free of fire damage.
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FIRE AREA RC-17

1. D~escri tion

Radwaste/control building, elevator no. 4, and room C504 vestibule

2. Ma'or ui ment within the fire area

Elevator electrical motor

Fire axea is not a safety-related area.

3. Construction of fire area boundaries

a. The elevator shaft extends from the 437 ft level to the 525 ft level of the
radwaste/control building. The walls of the area are concrete and are 3-hr fire
rated.

The elevator doors are 1.5-hr rated. Hourly rating of elevator door C500 and

equipment room door C512 is not credited. Stairwell door C501 at 525 ft is a
low range blast door which is not listed as fire rated, but has equivalent
construction.

c. Penetration seals and fire dampers maintain the rating of the barrier.

d. See Figures F.6 for fire barrier locations and classifications.

4. Fire hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "low."

c. Major combustible is assumed transient combustibles. However, procedural
controls deter storage of combustibles in stairwells.

d. The major ignition hazard is the elevator electric motor.

e. There are no radioactive material or airborne radioactivity hazards.

5. Fire su ression/detection ui ment within the fire area

Photoelectric smoke detector in elevator equipment room.
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6. Fire su ression/detection ui ment outside but available to the fire area

a. Portable extinguishers

b. Manual pull boxes for alarm

c. 1.5 in. standpipe hose stations

7. Safe shutdown s stems

This fire area contains no post-fire safe shutdown components or cabling.

8. Potential cons uences of a desi basis fire

a. With no safe shutdown equipment/cables or associated circuits, an elevator shaft
fire willnot prevent safe shutdown.

b. The available portable equipment is adequate to extinguish the design basis fire.

c. Grated opening on elevator equipment room floor would allow smoke in the
shaft to reach the smoke detector.

d. Unqualified and 1.5-hr fire doors are adequate to limit the spread of fire.

e. Smoke would be removed through the operation of the building exhaust system
or portable smoke removal equipment. The HVAC exhaust air is monitored to
defect radioactive smoke which may result from the combustion of radioactive
material.

f. Water discharge could cause localized flooding. The flooding willnot impair
the ability of the plant to reach safe shutdown.

9. FHA conclusion

A design basis fire within Fire Area RC-17 willbe confined to the fire area and
systems needed for post-fire safe shutdown willremain free of fire damage.
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FIRE AREA RC-18

1, D~escri tion

2.

Radwaste/control building, stair A13

a or ui ment within the fire area

None

Fire area is not a safety-related area.

3. Construction of fire area boundaries

a. The stairwell extends from the 467 ft level vital island to the cable spreading
room on the 484 ft level of the radwaste/control building. The fire area
boundaries are concrete and 3-hr fire rated.

b. The doors to the stairwell are 1.5-hr rated, minimum.

c. Penetration seals maintain the rating of the barrier.

d. See Figures F.6 for fire barrier locations and classifications.

4. Fire hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "low."

C. Major combustible is assumed transient combustibles. However, procedural
controls deter storage of combustibles in stairwells.

d.

e.

There are no major ignition hazards in the area.

There are no radioactive material or airborne radioactivity hazards.

5. Fire su ressi n/detection ui ment within the fme area

1.5 in. standpipe hose station
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6. Fire su ression/detection ui ment outside but available to the fire area

a. Portable extinguishers

b. Manual pull boxes for alarm

7. Safe shutdown s stems

This fire area contains no post-fire safe shutdown components or cabling.

8. Potential cons uences of a desi n basis fire

a. With no safe shutdown equipment/cables or associated circuits, a stairwell fire
willnot prevent safe shutdown.

b. The available portable equipment is adequate to extinguish the design basis fire.

C. Since the stairwell is void of in-situ combustibles, the lack of fire detection is
acceptable.

d. 1.5-hr fire doors are adequate to ensure safe egress and limitthe spread of fire.

e. Smoke would be removed through the operation ofportable smoke removal
equipment.

With no drains, water discharge could cause localized flooding. The flooding
willnot impair the ability of the plant to reach safe shutdown.

9. FHA conclusion

A design basis fire within Fire Area RC-18 wiH be confined to the fire area and
systems needed for post-fire safe shutdown willremain free of fire damage.
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FIRE AREA RC-19

~Descti tioo

Corridor C-205, radwaste/control building, el. 467 ft 0 in.

2. Ma'or ui ment within the fire area

Cabling

Pire area is a safety-related area.

3. Construction of fire area boundaries

a. Fire area boundaries are constructed of reinforced concrete and are 3-hr rated.

b. The majority of fire dampers are 3-hr rated; however some are 1.5-hr rated.

C. Pire doors and penetration seals maintain the rating of the barrier.

d. RC-18 stairwell door is 1.5-hr rated, minimum. The low range blast doors are
not listed as fire rated, but have equivalent construction. Other fire doors
maintain the rating of the barrier.

e. See Figures F.6 for fire hairier locations and classifications.

4. Fire hazards

a. The combustible loading is controlled in calculation PP-02-85-03.

b. Combustible loading is classified as "low."

c. Major combustible is electrical cable.

d. Major ignition hazard is a dry transformer.

e. There are no radioactive material or airborne radioactivity hazards.

5. Fire su ression/detection ui ment within the fire area

a. Ionization detectors

b. Portable extinguishers
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c. One manual pull box

6. Fire su ression/detection ui ment outside but available to the fire area

a. 1.5 in. manual hose stations

b. Manual pull boxes

7. Safe shutdown s stems

a. Fire area contains Division 2 post-fire safe shutdown cables.

b. See Tables F.4-1 through F.4-3 for specific credited equipment and cables.

8. Potential cons uences of a desi basis fire

a. The Division 2 cabling within the area is assumed damaged by the design basis
fire. Division I post-fire safe shutdown systems would remain operable.

b. The instaHed smoke detectors are expected to detect the products of combustion
from a fire in its initial stages of growth and alert the control room for response
by the fire brigade.

C. Based on the low combustible loading, the 1.5-hr rated fire dampers/doors and
unqualified doors are adequate to limitthe spread of fire (Reference F.7.4.a).

d. Smoke would be removed by the operation of portable smoke removal
equipment. The HVAC exhaust air is monitored to detect radioactive smoke
which may result from the combustion of radioactive material.

e. Water discharge could cause localized flooding. The 12 ft dike in RC-3 and
3 in. curbs in adjacent fire areas without drains would help limitwater spread to
other fire areas. The flooding willnot impair the ability of the plant to reach
safe shutdown. Floor drain is routed to the liquid waste processing system to
contain and control potentially contaminated water produced by fire suppression
activities.

9. FHA conclusion

A design basis fire within Fire Area RC-19 willbe confined to the fire area and
systems needed for post-fire safe shutdown willremain free of fire damage.
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FIRE AREA RC-20

~Descri tion

Pipe chase (el. 467 ft) and PASS area (el. 487 ft) - radwaste building

2. Ma'or ui ment within the fire area

PASS cabinets
Cable trays

Fire area is a safety-related area.

3. Construction of fire area boundaries

a. Pire area boundaries are constructed of reinforced concrete and are 3-hr rated.

b. Fire doors are 1.5-hr rated, miniinum. Entrance door at 467 ft is normally
locked.

c. Fire dampers are 3-hr rated at 467 ft and 1.5-hr rated at 487 ft.

d. Penetration seals maintain the rating of the barrier, except R206-4236 is
nonrated.

e. See Figures F.6 for fire barrier locations and classifications.

4. Pire hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "low."

c. Major combustible is electrical cable.

d. Major ignition hazard is the PASS control panel.

e. There are no radioactive material or airborne radioactivity hazards.

5. Pire u ression/detection ui ment within the fire area

Ionization detectors at 487 ft PASS room ceiling.
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6. Fire su ression/detection ui ment outside but available to the fire area

a. Portable extinguishers

b. 1.5 in. standpipe hose station

7. Safe shutdown s stems

a. Fire area contains Division 1 post-fire safe shutdown cables.

b. See Tables F.4-1 through F.4-3 for specific credited cables.

8. Potential cons uences of a desi basis fire

a. The Division 1 cabling within the area is assumed damaged by the design basis
fire. Division 2 post-fire safe shutdown systems would remain operable.

b, The installed smoke detectors are expected to detect the products of combustion
from a fire in its initial stages of growth and alert the control room for response
by the fire brigade.

C. Based on the low combustible loading, the 1.5-hr rated fire damper and doors
are adequate to limit the spread of fire.

d. Penetration R206-4236 is the PASS module. The penetration has numerous
tubes supported by steel plates on each side and a center sleeve through the wall
to the reactor building. There is no penetration sealant in the outer area and the
center sleeve can not be sealed since it is a vent line. The east side of the
penetration is in the Fire Area R-4 pipe chase which is void of combustibles.
The Fire Area RC-20 side has a steel enclosure which is sufficiently substantial
to act as a secondary containment barrier. The enclosure has minimal
combustible cables. This unique penetration design is adequate for the adjacent
hazards.

Smoke would be removed by the operation of the building exhaust system or
portable smoke removal equipment. The HVAC exhaust air is monitored to
detect radioactive smoke which may result from the combustion of radioactive
material.

f. With no floor drains, water discharge could cause localized flooding. The
flooding willnot impair the ability of the plant to reach safe shutdown.
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9. FHA conclusion

A design basis fire within Fire Area RC-20 willbe confined to the fire area and
systems needed for post-fire safe shutdown wiU remain free of fire damage.
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FIRE AREA SW-1

D~escri tion

Standby service water pump house lA, el. 431 ft 0 in. and el. 441 ft 0 in.

2. Ma or ui ment within the fire area

Standby service water pump A
High-pressure core spray service water pump

Fire area is a safety-related area,

3. Construction of fire area boundaries

a. The exterior pump house walls and ceiling are reinforced concrete and are
nonrated.

b. The pump house doors are nonrated.

c. The pump house is remote from other fne areas.

4. Fire hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "low."

c. Major combustibles include assumed transient combustibles, transformer oil,
and electrical cable.

d. Major ignition hazard is standby service water pumps.

e. There are no radioactive material or airborne radioactivity hazards.

5. Fire su ression/detection ui ment within the fire area

a. Ionization detector in cable vault

b. Thermal'detector in pump area
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c. Portable extinguisher

d. Manual pull box

6. Fire su ression/detection ui ment outside but available to the fire area

Hose lines from 2.5 in. outlets on yard hydrants

7. Safe shutdown s stems

a. Pire area contains Division 1 post-fire safe shutdown equipment and cables.

b. See Tables F.4-1 through F.4-3 for specific credited equipment and cables.

8. Potential cons uences of a desi basis fire

a. The Division 1 standby service water pump and associated equipment and
cabling within the fire area aze assumed to be damaged by the design basis fire.
Division 2 post-fire safe shutdown systems would remain operable.

b. The developing fire would activate an installed smoke or thermal detector,
initiating an alarm in the control room for fire brigade response. Manual hose
stations are available.

C. Smoke would be removed through the operation of the building exhaust system
or portable smoke removal equipment.

d. Water discharge could cause localized flooding. The flooding willnot impair
the ability of the plant to reach safe shutdown. Floor drains in this area are
routed back to the service water pond.

9. PHA conclusion

A design basis fire within Pire Area SW-1 willbe confined near the fire area and
systems needed for post-fire safe shutdown willremain free of fire damage.
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FIRE AREA SW-2

1. ~Descri tion

Standby service water pump house 1B, el. 431 ft 0 in. and el. 441 ft 0 in.

2. Ma or ui ment within the fire area

Standby service water pump B

Fire area is a safety-related area.

3. Construction of fire area boundaries

a. The exterior pump house walls and ceiling are reinforced concrete and are
nonrated.

b. The pump house doors are nonrated.

c. The pump house is remote from other fire areas.

4. Fire hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "low."

c. Major combustibles include assumed transient combustibles, transformer oil and
electrical cable.

d. Major ignition hazard is standby service water pumps.

e. There are no radioactive material or airborne radioactivity hazards.

5. Fire su ression/detection ui ment within the fire area

a. Ionization detector in cable vault

b. Thermal detector in pump area

c. Portable extinguisher

d. Manual pull box
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6. Fire su ression/detection ui ment outside but available to the fire area

Hose lines from 2.5 in. outlets on yard hydrants

7. Safe shutdown s stems

a. Fire area contains Division 2 post-fire safe shutdown equipment and cables.

b. See Tables F.4-1 through F.4-3 for specific credited equipment and cables.

8. Potential c ns uences of a desi ba is fire

a. The Division 2 standby service water pump and associated equipment and
cabling within the fire area are assumed to be damaged by the design basis fire.
Division 1 post-fire safe shutdown systems would remain operable.

b.. The developing fire would activate an installed smoke or heat detector, initiating
an alarm in the control room for fire brigade response. Manual hose stations
are available.

C. Smoke would be removed through the operation of the building exhaust system
or portable smoke removal equipment.

Water discharge could cause localized flooding. The flooding willnot impair
the ability of the plant to reach safe shutdown. Floor drains in this area are
routed back to the service water pond.

9. FHA conclusion

A design basis fire within Fire Area SW-2 willbe confined near the fire area and
systems needed for post-fire safe shutdown willremain free of fire damage.
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FIRE AREA TG-1

D~escri tion

Turbine generator building general equipment areas, el. 441 ft 0 in., el. 471 ft 0 in.,
and el. 501 ft 0 in. Also includes 441 ft N/S corridor between radwaste and reactor
buildings, diesel building 441 ft EfW corridor and old laundry room D113, and reactor
building main steam tunnel.

This fire area includes the following fire zones:

a. TG-2 - turbine oil storage room

b. TG-5 - auxiliary boiler room

c. TG-7 - hydrogen seal oil room
I

d. TG-9 - turbine oil reservoir room

e. TG-10 - west transformer vault

f. TG-11 - east transformer vault

g. TG-12 - 441 ft southern corridors

a. Elevation 441 ft

(1) Transformers
(2) Service air compressors
(3) Reactor feed pumps
(4) Reactor feed pump turbines
(5) Main condenser
(6) Steam jet air ejectors
(7) Condensate pumps
(8) Condensate booster pumps
(9) Health physics clothing storage area
(10) Relief valve test enclosure
(11) Turbine lube oil storage unit
(12) Main lube oB transfer pump
(13) Turbine oil pump
(14) Turbine lube oil conditioner
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(15) Auxiliaryboiler
(16) Airhandling units

b. Elevation 471 ft

(1)
(2)
(3)
(4)
(5)
(6)
(7)

Transformers
Neutral grounding transformer
Peedwater heaters
Electrohydraulic fluid supply pumps and DEH reservoir
Switchgear, motor control centers
Generator bus ducts, exciter cubicles
Turbine oil reservoir

C. Elevation 501 ft

(1)
(2)
(3)
(4)
(5)
(6)

Transformer
Heating, ventilating, and air-conditioning units
Motor control centers
Electrical panels
Feedwater heaters
Turbine generator

The majority of the fire area is not a safety-related area. However, axeas adjacent main
steam lines and room C202 do contain safety-related equipment/cables. In addition,
the entire Pire Zone TG-12 is a safety-related area.

3. Construction of fire area boundaries

a. The turbine building walls which interface with other fire areas are generally
reinforced concrete aud 3-hr rated. Portions of stairwells are 2-hr rated
masonry construction. Two wall sections in the southwest corner from 487 ft to
507 ft are 2-hr masonry walls. (Reference F.7.6.f) The steam tunnel interfaces
with the nonrated containment barrier. Floor plugs in 522 ft of steam tunnel are
3-hr rated.

See Figures P.6 for rating of exterior barriers due to turbine building exposures.

C. Elevator doors are 1.5-hr rated. Stairwell doors are 1.5-hr rated, niiiiimum.
The low range blast, high range blast, airtight, and bullet resistant doors are not
listed as fire rated, but have equivalent construction. Other fixe doors maintain
the rating of the barrier.
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d. Fire dampers and penetration seals maintain the rating of the barrier. The blind
corridor room C349 has nonrated penetration seals. (Reference F.7.6.g)

e. Floor dikes are present at various locations where combustible oil leakage
hazards are present.

See Figures F.6 for fire barrier locations and classifications.

Within the fire area, the high hazard areas are isolated as follows:

(1) Turbine oil storage room - Fire Zone TG-2

(a) Most walls are 8 in. nominal masonry. The east wall and ceiling
are reinforced concrete. Allare 3-hr rated. (Reference F.7.3.a)

(b) Fire door and dampers maintain the rating of the barrier.

(c) Penetration seals in concrete barriers are 3-hr rated. Penetration
seals in masonry walls are 2-hr rated.

(d) Doorway has an 8 in. high dike to help contain an oil spill.

(e) See Figures F.6 for fire barrier locations and classifications.

(2) Hydrogen seal oil room - Fixe Zone TG-7

(a) Most walls are 8 in. nominal masonry. The south wall, ceiling
and lower portion of east wall are reinforced concrete. Allare
3-hr rated. (Reference F.7.3.a)

(b) Fire door and dampers maintain the rating of the barrier.

(c) Penetration seals in concrete barriers are 3-hr rated. Penetration
seals in masonry walls are 2-hr rated.

(d) Doorway has an 8 in. high dike to help contain an oil spill.

(e) See Figures F.6 for fire barrier locations and classifications.

(3) Turbine oil reservoir room - Fire Zone TG-9

(a) Most walls are 8 in. nominal masonry. The west wall, ceiling,
and floor are reinforced concrete. Allare 3-hr rated with the
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exception of an open ceiling hatch. The open hatch is protected
by a water spray system.

(b) Fire door and dampers maintain the rating of the barrier.

(c) Penetration seals in concrete barriers are 3-hr rated. Penetration
seals in masonry walls are 2-hr rated.

(d) Doorway has an 8 in. high dike to help contain an oil spill.

(e) See Figures F.6 for fire barrier locations and classifications.

(4) Auxiliaryboiler room - Fire Zone TG-5

(a) Most walls are 8 in. nominal masonry. The north and east wall
and ceiling are reinforced concrete. Allare 3-hr rated.
(Reference F.7.3.a)

(b) Fire door and dampers maintain the rating of the barrier.

(c) Penetration seals in concrete barriers are 3-hr rated. Penetration tseals in masonry walls are 2-hr rated.

(d) See Figures F.6 for fire barrier locations and classifications.

(5) West transformer vault (Division A makeup water transformer 75-72)-
Fire Zone TG-10

(a) Most walls are 8 in. nominal masonry. The north and ceiling are
reinforced concrete. Allare 3-hr rated. (Reference F.7.3.a)

(b) Fire door and dampers maintain the rating of the barrier.

(c) Penetration seals in concrete barriers are 3-hr rated. Penetration
seals in masonry waUs are 2-hr rated.

(d) A 12 in. high dike surrounds the transformer to help contain an
oil spill.

(e) See Figures F.6 for Qre barrier locations and classifications.

(6) East transformer vault (Division B makeup water transformer 85-82)-
Fire Zone TG-11
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(a) Most walls are 8 in. nominal masonry. The north wall and
ceiling are reinforced concrete. Allare 3-hr rated.
(Reference F.7.3.a)

(b) Fire door and dampers maintain the rating of the barrier.

(c) Penetration seals in concrete barriers are 3-hr rated. Penetration
seals in masonry walls are 2-hr rated.

(d) A 12 in. high dike surrounds the transformer to help contain an
oil spill.

(e) See Figures F.6 for fire barrier locations and classifications.

(7) 441 ft south corridors - Fire Zone TG-12 (includes rooms C121, D113,
and D104)

(a) Fire zone is not a high hazard area, but has a large concentration
of cable trays. Zone TG-12 extends a significant distance into
the radwaste and diesel building structures. The north end of the
fire zone at column H.3 has no rated fire barrier.

(b) This is the only fire zone of Fire Area TG-1 which contains a
substantial amount of safety-related circuits. Division 2 post-fire
safe shutdown circuits are protected by 1-hr rated raceway fire
barriers.

(c) Fire area boundaries are constructed of reinforced concrete and
are 3-hr rated.

(d) Fire doors, fire dampers, and penetration seals maintain the
rating of the barrier. Airtightdoors are not listed as fire rated,
but have equivalent construction. Entrance doors to Fire Areas
DG-1/2/3 may not fully self-shut due to differential air pressure.

(e) See Figures F.6 for fire barrier locations and classifications.
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4. Fire hazards

The combustible loading is controlled in calculation FP-02-85-03.

The fire area combustible loadin~ is classified as "low." Since the fire area
covers approximately 164,250 ft actual combustible loading varies. The
combustible loading of the higher hazard fire zones would be classified as
"medium or high."

C. Major combustibles include lubrication oil, electrical cable, transformer oil, and
Thermo-Lag 330-1. An approved flammable gas storage area is located in the
sprinklered 441 ft NE truck bay.

d. Major ignition hazards include: ignition of turbine lube oil through various
methods, turbine generator hydrogen, reactor feedwater pump/turbines,
transformers, electrical pump motors, auxiliary boiler, switchgear, motor
control centers, generator bus ducts, and exciter cubicles.

e. Equipment/piping within the area contain low level radioactive water and gas.
There are typically no airborne radioactivity hazards within the area. The
turbine bay, condenser bay, and heater bay are high radiation zones during plant
operation.

5. Fire su ression/detection ui ment within the fire area

See Figures F.6-7 through F.6-9 for suppression system coverage.

a. Wet pipe sprinkler systems are installed for the protection of the
following areas:

(I) Auxiliaiyboiler room
(2) Mechanical vacuum pump room
(3) Steam jet air ejector rooms
(4) North side of condenser, el. 441 ft and el. 471 ft
(5) South side of condenser, el. 441 ft and el. 471 ft
(6) Turbine bearings el. 501 ft
(7) West end of building, el. 441 ft
(8) West End of building and under generator, el. 471 ft
(9) Heater bay area, el. 471 ft
(10) Office building and restroom, el. 501 ft
(11) Oil piping at north end of condenser, el. 471 ft
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b. Deluge water spray systems are installed for the protection of the
following areas:

(1) Turbine lube oil storage tank room

(2) Trace oil piping located in the corridor, east end of building,
el. 441 ft

(3) Reactor feedwater pump rooms

(4) Hydrogen seal oil room

(5) Turbine oil reservoir and oil coolers room, el. 471 ft

C. A preaction sprinkler system is installed to protect the portion of Fire
Zone TG-12 where fire rated raceway barriers are located.

A 6 ton capacity carbon dioxide (CO/ system is installed to protect the
generator exciter housing. A manual COq hose reel is located on the
501 ft elevation. Manual release stations are located at both 441 ft and
501 ft. See Section F.2.4.5 for more details.

e. 1.5 in. standpipe hose stations

f. Portable fue extiuguishers (normal and wheeled)

g. Smoke, thermal, and UV fiame detectors are located in certain high
hazard locations within the fire area.

h. Manual pull boxes

i. Foam carts and inductors for use with fire hose

j. Dry chemical system for hazardous material storage module(s).

6. Fire su ression/detection ui ment outside but available to the fire area

ae 1.5 in. standpipe hose stations in stairways

b. Hose lines from 2.5 in. outlets on yard hydrants
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7. Safe shutdown s stems

a. Fire Zone TG-12 contains both Division 1 and Division 2 post-fire safe
shutdown cables. Division 2 post-fire safe shutdown cables are protected by
1-hr rated raceway barriers, and partial area fire suppression, and detection.
Other areas of Fire Area TG-1 contain no post-fire safe shutdown
equipment/cables.

b. See Tables F.4-1 through F.4-3 for specific credited cables.

8. Potential cons uences of a d i basis fire

Equipment and cabling for the Division 1 post-fire safe shutdown systems which
is located within the area is assumed damaged by the design basis fire. Loss of
all unprotected equipment in this fire area is not considered a credible event due
to the low fire loading and geometrical configuration. Cabling for Division 2
post-fire safe shutdown components in the 441 ft radwaste/reactor building
corridor (Fire Zone TG-12) are protected by 1-hr rated raceway fire barriers.
Fire detection and a preaction sprinkler system are installed in the vicinityof the
protected cabling. The adequacy of the partial area suppression and detection
are further justified in Reference F.7.3.s. Division 2 post-fire safe shutdown
systems would remain operable.

b. The raceway barrier load bearing supports may not be wrapped the entire
distance to the concrete barrier. In addition, raceway and other structural
members routed over the top of raceway barriers are not protected. This is
acceptable since the portion of the fiie zone with raceway barriers is equipped
with a high density preaction suppression system which ensures steel members
would not heat to the point of structural failure.

C. A fire in this fire area could potentially cause a loss of offsite power. Since the
post-fire safe shutdown analysis assumes a loss of offsite power, onsite power
willensure safe shutdown.

d. The developing fire would activate a smoke, thermal or flame detector,
initiating an alarm in the control room for fire brigade response. Manual hose
stations are available.

e. The main turbine is equipped with a wet-pipe sprinkler system at the 501 ft
exposed bearings and east governor area, 471 ft turbine underskirt, condenser
area, heater bay, and 441 ft condenser area. Thermal detectors and ceiling
mounted VV detectors would annunciate in the continuously manned main
control room. This level ofprotection is adequate for any expected turbine fire.
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With no heat actuated roof vents in the turbine building roof, a worst case

turbine generator fixe (turbine blade failure rupturing a fire system main or
branch line) could cause partial collapse of the roof structural steel. Proper
turbine maintenance and inspections limitthe potential for such a worst case
event.

The only post-fire safe shutdown equipment in Fire Area TG-1 is in Fire
Zone TG-12. Based on the large separation, plant configuration and installed
suppression systems, a worst case turbine generator fixe would not propagate to
areas of Fixe Zone TG-12. Thus, a secondary hydrogen fire (concuxrent with a

primary fire in either Fire Areas RC-3/4/5/10 and a loss of offsite power)
would not prevent safe shutdown.

Fire Zones TG-2 and TG-9 have a much higher combustible loading than the
surrounding 3-hr barriers. However, these rooms are equipped with a high
density deluge system which would limitfire severity.

The barrier between the redundant feedwater pumps is not fire rated. However,
the barrier has minimal openings and each pump has a high density deluge
system. This level of protection is considered adequate.

Fire Zones TG-10 and TG-11 contain high voltage transformers without a
suppxession system. However, the zones have fixe detection and 3-hr rated
barriers. This, level ofprotection is adequate.

Containment barrier interface to Fire Axea TG-1, in main steam tunnel, is
adequate to limit the spread of fire.

The north yard transformers are less than 50 ft from the turbine building and axe
not equipped with fire rated shield walls. However, the transformers are
equipped with deluge fixe suppression and the north wall is 2-hr rated to 471 ft.
This level ofprotection is adequate.

The generator isophase bus ducts penetrate the north turbine building wall above
the level that is fire rated and the bus ducts are not internally sealed as approved
in Reference F.7.4.1. With the low voltage bushings approximately 30 ft below
the point where the isophase bus ducts enter the turbine building, a transformer
malfunction would not result in oil entering the turbine building through the bus
ducts.

There are five oil-filled, indoor, high voltage transformers (four at 471 ft west
end and one at 501 ft east end of the turbine building). These transformers are
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not equipped with fire suppression systems. Each transformer has a

surrounding 12 in. dike to contain an oil leak and is covered by general area fire
detection. This level of protection is considered adequate protection for the
nonsafety-related transformers.

Hazardous material storage module(s) have a high concentration of flammable
paint and chemicals. The module steel enclosure and dry chemical system(s)
are adequate to contain a HazMat module fire.

Unqualified and 1.5-hr doors are adequate to limit the spread of fizc. Strobe
lights and security position sensors on DG-1/2/3 entrance doors ensure that
personnel willpromptly shut the doors, even during periods of high differential
HVAC air pressure.

The masonry barriers ofFire Zones TG-2, TG-5, TG-7, TG-9, TG-10, and TG-12
are hoHow cell 7-5/8 in. thickness. Although this meets a 3-hr zating,
(Reference F.7.3.a) the penetration seals are 2-hr rated. Based on vazious other
design limitations, upgrade of all penetzations to a 3-hr fixe zating is not possible. In
Fixe Zones TG-2 and TG-9, the equivalent fire durations exceed 2 hr. However,
these zooms are equipped with a high density deluge sprinkler systems which would
effectively limitfire severity. These bazziers enclose fire zones, not fixe areas and
are classified as nonessential fin: rated. The 2-hr rated penetration seals in masonry
walls are adequate to limitthe spread of fizc.

The masonry barriers and penetration seals which interface with Pire Areas TG-3,
TG-6, TG-8 aze credited as 2-hr rated. The 2-hr rating is adequate for safe egress
during a TG-1 fixe.

The south tuxbine building ceiling interfaces with the xcactor building elevated
xelease chase. The chase is Fixe Axea TG-1 to 572 ft, but above is Pire Azca R-1.
Although the floor slab of chase is 3-hr rated, the north, east and west walls of the
elevated release chase are not fire rated. The south wall of the elevated release
chase is 3-hr rated to 572 ft, but has two unsealed penetzations above 611 ft into the
reactor building. Even though the north, east and west walls of the elevated release
chase are not fire rated, they do not have penetxations and would prevent a worst
case turbine building fire from entering the upper levels of the xeactor building
through the unsealed penetrations, 80 ft above, or unrated barrier section above
572 ft

The flammable gas cylinder storage area is located in the sprinklezcd 441 ftNE
truck bay. Cylinders axe securely fastened to the storage rack and are remote from
any plant safety related equipment.
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u. Smoke would be removed by operation of the building exhaust system or portable
smoke removal equipment. The HVACexhaust air is monitored to detect
xadioactive smoke which may result &om the combustion of radioactive material.

V. Water discharge would be removed by the floor drain system open, hatches, and
stairs. Water discharge could cause localized flooding until xemoved by the floor
drain system or poxtable pumping. Based on the enclosure of the condenser shield
walls, suppression water during a turbine fire would be primarily contained within
the condenser area. Floor drains axe routed to the liquid waste processing system to
contain and contxol potentially contaxxuiiated water produced by fire suppression
activities.

w. Procedural controls and fixe brigade training guide fixe brigade members to monitor
contaxnination during fire brigade activities and take specific actions to control the
xelease of contaxnixiated fixe suppression water and smoke. ~

9. FHA conclusion

A design basis fixe within Fixe Axea TG-1 willbe confined to the fire area and systems
needed forpost-fire safe shutdown willxemain fxee of fixe damage.
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FlRE AKMTG-3

1. ~crCtion

Turbine generator building, east stair Al

2. Ma'or ment within the fire area

None

Fire axea is not a safety-xelated axea.

3. Constxuction of fixe axea boundaries

a. The stairwell extends from the 441 ft level to the 518 ft 6 in. level of the turbine
generator building, The barriers of the area are concrete or masonry block. The
portions of the boundary which interface with the service building, Fire Zone TG-2
and Fire Axea TG-4 axe 3-hr rated. Other portions which interface with Fire Area
TG-1 axe 2-hr xated.

b. The doors to the stairwell are 1.5-hr rated, minimum.

c. Penetration seals maintain the rating of the bamer.

d. See Figures F.6 for fixe baxrier locations and classifications.

4. Fixe hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "low."

c. Major combustible is assumed transient combustibles. However, procedural
controls deter storage of combustibles in staixwells.

d. There are no major ignition hazards in the area.

e. There axe no xadioactive material or airborne radioactivity hazards.
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5. Fixe su xession/detection u ment within the fixe aiba

a. 1.5 in. standpipe hose stations

b. Ionization detector at top of stairwell

c. Wet-pipe sprinkler system

6. Fire s xession/detection u ment outside but available to the fixe axea

a. Portable extinguishers

b. Manual pull boxes for alaxxn

7. Safe shutdown s stems

This fixe axea contains no post-fire safe shutdown components or cabling.

8. Potential con uences of a desi basis fire

a. With no safe shutdown equipment/cables or associated cixcuits, a stairwell fire will
not prevent safe shutdown.

b. The available portable equipment and sprinkler system axe adequate to extinguish
the design basis fire.

c. The masonxy bamers and their penetration seals which interface with Fixe
Axea TG-1 are 2-hr rated. The 2-hr rating is adequate to ensure a stairwell fixe will
not spread to adjacent fire axeas.

d. The 1.5-hr fixe doors are adequate to ensure safe egress and limitthe spread of fixe.

e. Smoke would be removed thxough the operation ofportable smoke removal
equipment.

Without a floor drain, water discharge would cause localized flooding. The
flooding willnot impair the ability of the plant to reach safe shutdown.

9. I%A

A design basis fixe within Fire Axea TG-3 willbe confined to the fixe area and systems
needed forpost-fixe safe shutdown willxemain fxee of fire damage.
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FIRE AREATGP

~Descri tion

Tuzbine generator building east, elevator no. 3

2. ~ Ma or ment within the fiire azea

Elevator electric motor

Fire area is not a safety-related area.

3. Constzuction of fize aiba boundaries

a. The elevator shaft extends from the 441 ft level to the 518 ft 6 in. level of the
turbine building. The walls and ceiling of the azea are concrete and 3-hr rated.

b. The elevator doors are 1.5-hr rated. Equipment zoom entrance door is 1.5-hr rated,
minimum.

c. Fire dampers and penetzation seals maintain the rating of the barrier.

d. See Figures F.6 for fire barrier locations and classifications.

4. Fin: hazards

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "low."

c. Major combustible is assumed transient combustibles.

d. The major ignition hazard is the elevator electric motor.

e. There are no radioactive material or aizbozne radioactivity hazards.

5. Fin; su zession/detection i ment within the fire an+

a. Photoelectric detector in elevator equipment zoom.

b. Poztable extinguisher in elevator equipment zoom.
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6. Fm mssion/detection ui ment outside but available to the fin;aiba

a. Portable extinguishers

b. Manual pull boxes for alarm

c. 1.5 in. standpipe hose stations

7. Safe shutdown s stems

This fixe area contains no post-fire safe shutdown components or cabling.

8. Potential con ences of a desi basis fiie

a. With no safe shutdown equipment/cables or associated circuits, an elevator shaft fire
willnot prevent safe shutdown.

b. The available portable equipment is adequate to extinguish the design basis fire.

c. 1.5-hr fire doors are adequate to limitthe spread of fire.

d. Smoke would be removed through the operation of the building exhaust system or
portable smoke removal equipment. The HVACexhaust air is monitored to detect
radioactive smoke which may xesult from the combustion of radioactive material.

e. Water discharge could cause localized flooding. The flooding willnot impair the
ability of the plant to reach safe shutdown.

9. FHA conclusion

A design basis fire within Fire Area TG-4 willbe confined to the fire area and systems
needed for post-fire safe shutdown willremain free of fire damage.
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FIRE AREATG-6

i. ~crCtion

Tuxbine generator building, NE stair A3

2. Ma or ment within the fixe area

None

Fire area is not a safety-xelated area.

3. Construction of fixe am boundaries

a. The stairwell extends from the 441 ft level to the 501 ft level of the turbine
generator building. The walls are primarily masonry block and ceiling is concrete.
AH wall and ceiling bamers axe 2-hr rated.

b.

C.

The doors to the stairwell are 1.5-hr xated, minimum.

Penetration seals maintain the rating of the barrier.

d. See Figures F.6 for fire barrier locations and classifications.

4. Fire hmuds

a. The combustible loading is contxoHed in calculation FP-02-85-03.

b. Combustible loading is classified as "low."

C. Major combustible is assumed transient combustibles. However, procedural
contxols deter storage of combustibles in stairwells.

d. There axe no major ignition hazaxds in the area.

e. There axe typically no radioactive material or airborne radioactivity haz mh within
the area. Stairwell is adjacent the turbine condenser axca and is considered a high
radiation zone during plant operation.
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5. Fiie iession/detection u ment within the fire aiea

1.5 in. standpipe hose stations

b. Ionization detector at top of stairwell

c. Wet-pipe sprinkler system

6. Fiie iession/detection 'ent outside but available to the fire Mea

a. Portable extinguishers

b. Manual pull boxes for alarm

c. Hose lines from 2.5 in. outlets on yaxd hydrants

7. Safe shutdown s stems

8.

This fire area contains no post-fire safe shutdown components or cabling.

Potential con ences of a desi basis fix

a. With no safe shutdown equipment/cables or associated cixcuits, a stairwell fixe will
not prevent safe shutdown.

The available portable equipment and sprinkler system are adequate to extinguish
the design basis fixe.

c. The masonry barriers and their penetxation seals which interface with Fire Area
TG-1 are 2-hr rated. The 2-hr rating is adequate to ensure a stairwell fire willnot
spxead to TG-1.

The 1.5-hr fire doors axe adequate to ensure safe egress and limitthe spread of fire.

e. Smoke would be removed through the operation ofportable smoke removal
equipment.

Without a floor drain, water discharge would cause loc tiized flooding. The
fiooding willnot impair the ability of the plant to xeach safe shutdown.

g. Pxocedural controls and fire brigade trainiug guide fire brigade members to monitor
containiiiation during fire brigade activities and take specific actions to contxol the
xelease of contaminated fire suppression water and smoke.
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9. FHA conclusion

A design basis fire within Fire Area TG-6 willbe confined to the fire area and systems
needed forpost-fire safe shutdown willremain free of fire damage.

F.4-204



%NP-2 FSAR Amendment 53
November 1998

FIRE AREATG-8

1. ~r'ition

Turbine generator building, NW stair A4

2. Ma or u ment within the fire aam

None

Fixe area is not a safety-related axea.

3. Construction of fixe area boundaries

a. The stairwell extends fxom the 441 ft level to the 501 ft level of the turbine
generator building. The walls are primarily masonry block and ceiling is concrete.
Allwall and ceiling baxxiers axe 2-hr rated.

b. The doors to the stairwell are 1.5-hr rated, minimum.

c. Penetration seals maintain the xating of the barrier.

d. See Figures F.6 for fixe bamer locations and classifications.

4. Fire hazaxds

a. The combustible loading is controlled in calculation FP-02-85-03.

b. Combustible loading is classified as "low."

C. Major combustible is assumed transient combustibles. However, procedural
controls deter storage of combustibles in stairwells.

d. There axe no major ignition hazaxds in the area.

e. There are no radioactive material or airborne radioactivity ha.~~s.

5. Fixe xession/detection ui ment within the fixe axe

a. 1.5 in. standpipe hose stations

b. Ionization detector at top of stairwell
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c. Wet-pipe sprinkler system

6. Fig: s iession/detection u'ent outside but available to the fire aiea

a. Portable extinguishers

b. Manual pull boxes for alarm

c. Hose lines from 2.5 in. outlets on yard hydrants

7. Safe shutdown s stems

This fire area contains no post-fire safe shutdown components or cabling.

8. Potential con ences of a desi basis fire

a. With no safe shutdown equipment/cables or associated circuits, a stairwell fire will
not prevent safe shutdown.

b. The available portable equipment and sprinlder system ate adequate to extinguish
the design basis fire.

c. The masonry barriers and their penetration seals which interface with Fire Area
TG-1 are 2-hr rated. The 2-hr rating is adequate to ensure a stairwell fire willnot
spread to TG-1.

d. The 1.5-hr fire doors are adequate to ensure safe egress and limitthe spread of fire.

e. Smoke would be xemoved through the operation ofportable smoke iemoval
equipment.

f. Without a floor drain, water discharge would cause localized flooding. The
flooding willnot impair the ability of the plant to reach safe shutdown.

9. FHA conclusion

A design basis fire within Fire Axea TG-8 willbe confined to the fire area and systems
needed forpost-fire safe shutdown willxemain fne of fire damage.
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I. ~crCtion

Reactor recirculation pump ASD building, floor el. 441 ft 0 in.

NOTE: Fhe area is only the ASD building; however, fire hazards analysis includes
areas immediately adjacent to the building.

2. Ma'or 'ent within the fiie aiea

gnside ASD building) electrical cabinets, capacitors, electrical cables, circulating pumps.
(Outside ASD building) transformers, heat exchangers, linkreactors.

Fiie area is not a safety-related area.

3. Construction of fire area boundaries

a. Walls on west and north side aie 2-hr rated.

b.

C.

e.

Turbine building wall is 3-hr rated from 441 ft to 501 ft (Column D.3-H).

Wall separating transformers and two walls north of transformers are 2-hr rated.

Fire door and penetntion seals maintain the rating of the barrier.

See Figures F.6 for fire barrier locations and classifications.

4. Flic hazards

a. The combustible loading for the ASD building (excluding exterior equipment) is
controlled in calculation FP-02-85-03.

b.

C.

d,

e.

Combustible loading is classified as "low."

Major combustible is electrical cable.

Major ignition hazard is electrical panels.

There are no radioactive material or airborne radioactivity hazards.
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5. Fixe s sion/detection ment within the fue axea

a. Full building automatic pxeaction system activated by ionization detectors or manual
pull station.

b. Transformers have deluge system activated by thexmal detectors or manual pull
stations.

c. Portable extinguishers.

6. Fixe su xession/detection ui ment outside but available to the fixe area

a. Hose lines from 2.5 in. outlets on hydrants

b. Exterior manual pull stations for activation and alaxxn ofdeluge systems

c. Fixe depaxtment connection to suppxession systems

7. Safe shutdown s stems

This fixe area contains no post-fire safe shutdown components or cabling.

8. Potential con ences of a desi basis fixe

ao %ith no safe shutdown equipment/cables or associated circuits, an ASD fixe willnot
prevent safe shutdown.

b. The adjacent Turbine building 3-hr fixe rated wall willpxevent fixe spread into other
plant areas.

C. The west and north walls axe 2-hr rated, but have Hiltipenetrations seals which are
2-hr "F" rated as opposed to "T" rated as xequixed by Section F.2.2.1. This level
ofprotection is adequate to prevent fire pxopagation between the ASD building and
the yard.

d. The pxeaction system is expected to limitthe severity of a design basis fixe within
the building.

e. The deluge systems are expected to limitthe severity of a transformer fixe.

f. Smoke would be removed thxough the operation of the building ventilation system
or portable smoke removal equipment.
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g. Sprinkler discharge would be contained within the building in two large floor
trenches.

h. The transformers are equipped with a sump to contain any oil leakage. Prolonged
deluge system discharge would cause overflow of the sump. The grade slopes away
fxom the transformers to a yatd french drain.

9. FHA conclusion

A design basis fire within Fire Area ASD willbe confined to the fire area and systems
needed forpost-fire safe shutdown willremain free of fire damage.
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F.5 ESSENTIAL FIRE PROTECTION SYSTEM OPERABILITY/TESTINGPROGRAM

This section contains the operability requirements, compensatory actions, and testing
requirements for the essential fire protection systems. These requirements are only applicable
to those portions of the fire protection systems which are designated as essential (systems
needed to support post-fire safe shutdown and other important systems in safety-related areas).
Changes to the essential fire protection system operability requirements, compensatory actions,
and testing requirements are performed in accordance with the requirements of License
Condition 2.c.14.

The essential fire protection systems are detailed in the paragraphs below.

F.5.1 OPE~ILITY/TESTINGPROGRAM BASIS

F.5.1.1 Fire Detection Instrumentation

The operability of the fire detection instrumentation ensures that both adequate warning
capability is available for prompt detection of fires and that fire suppression systems which are
actuated by fire detectors willdischarge extinguishing agent in a timely manner. Prompt
detection and suppression of fires willreduce the potential for damage to safety-related
equipment and is an integral element in the overall facility fire protection program.

Fire detectors that are used to actuate fire suppression systems represent a critically important
component of a plant's fire protection program. The loss of detection capability for fire
suppression systems, actuated by fire detectors, represents a significant degradation of fire
protection for any area.

Fire detectors which function to provide early warning are installed to help limitfire damage
by ensuring prompt notification of a developing fire. Although not as critical as fire detectors
which actuate fire suppression systems, the loss of early warning fire detection also represents
a degradation of the fire protection within an area.

The establishment of frequent fire tours in the affected areas is required to provide detection
capability until the inoperable instrumentation is restored to operability.

F.5.1.2 ire Su ression S stems

The operability of the fire suppression systems ensures that adequate fire suppression capability
is available to confine and extinguish fires occurring in any portion of the facility where
safety-related equipment is located. The essential fire suppression system consists of the water
system, spray and/or sprinkler systems, Halon systems, and fire hose stations. The collective
capability of the fire suppression systems is adequate to minimize potential damage to
safety-related equipment and is a major element in the facility fire protection program.
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In the event that portions of the fire suppression systems are inoperable, alternate backup fire
fighting equipment is required to be made available in the affected areas until the inoperable
equipment is restored to service. In the event the fire suppression water system becomes
inoperable, immediate corrective measures must be taken since this system provides the major
fire suppression capability of the plant.

The surveillance requirements provide assurances that the minimum operability requirements
of the fire suppression systems are met.

F.5.1.3 Fire Rated Assemblies

Operable fire area boundaries minimize the possibility of a single fire involving more than one
fire area prior to detection and extinguishment. Fire area boundaries (including wall/floor
barriers, penetration seals, fire doors, and fire dampers) provide adequate fire resistance to
ensure fire willnot spread to adjacent fire areas containing redundant systems important to safe
shutdown.

Operable raceway fire barriers (including electrical raceway fire-rated wraps and fireproofing
on instrument tubing steel supports) provide fire resistance to ensure the operability of the
protected safe shutdown division within a fire area.

Essential fire rated assemblies are periodically inspected to verify their operability.
Compensatory measures are instituted during periods when they are not operable.

F.5.1.4 Operabilitl

A fire protection system or component is considered operable when it is capable of performing
its specified function(s). The fire protection system or component is considered to have this
capability when

a. It satisfies the applicable operability requirements of this section,

b. It has been tested periodically in accordance with the requirements of this
section, and

C. Its required auxiliaries are capable of performing their intended function.

.5.1.5 ~d
The periodic tests listed in this section shall be performed within the specified intervals with a
maximum allowable extension not to exceed 25% of the specified maintenance interval.
Periodic tests need not be performed on inoperable equipment. Testing which would require

lf
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entry into high radiation areas is performed when radiation levels allow. However, there are

some areas of the plant that remain high radiation areas at all times which willrequire an

ALARAevaluation to determine the respective testing interval.

F.5.1.6 ire Tours for Hi h Radiation or Contaminated Areas

Up to 8 hr is allowed to establish compensatory measures for inoperable fire rated assemblies,

sprinkler systems, and fire detection systems in high radiation or contaminated areas which
require the installation of video or portable detection systems. Where radiation levels allow,
perform a fire tour of the area within 2 hr of impairment to ensure no fire hazards or
accumulations of transient combustibles are present.

F.5.2 ESSENTIAL FIRE SUPPRESSION WATER SYSTEM

F.5.2.1 Essential Fire Su ression Water S stem erabili R uirements

F.5.2.1.1 The fire suppression water system shall be operable at all times with

a. At least two of the three fire suppression pumps, each with a capacity of
2000 gpm pumping from the circulating water basin, and the 2500 gpm
diesel-driven pump pumping from the secondary water supply tank, with their
discharge aligned to the fire suppression header,

b. Two separate fire water supplies with a minimum contained volume of

l. 300,000 gal in the circulating water pump house inlet basin, and
2. 284,640 gal in the secondary water supply tank,

C. An operable flow path capable of taking suction from the circulating water
pump house inlet basin and the secondary water supply tank and transferring the
water to the fire main ring header and system branch lines. The operability of
the flow path from the branch lines to the water suppression systems, hose
stations, or hydrants is addressed in Sections F.5.3, F.5.5, and F.5.6
respectively.

d. The following operable components make up the two fire suppression water
supply "systems" discussed in Section F.5.2.2.

I. Primary - Circulating water basin AND two of the following fire
pumps (FP-P-1, FP-P-2A, FP-P-2B) AND an operable
flow path to the fire main ring header branch lines.
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2. Secondary - Bladder tank FP-TK-110 AND fire pump FP-P-110 AND
an operable flow path to the fire main ring header branch
lines.

F.5.2.2 Essential Fire Su ression Water S stem Com ensato Measures

a. With one fire suppression water supply system inoperable, restore the water
supply to operable status within 7 days or provide an alternate backup pump or
supply.

b. With both fire suppression water supply systems inoperable, establish a backup
fire suppression water system within 24 hr or within 1 hr initiate action to place
the plant in

1. Startup within the next 6 hr,
2. Hot shutdown within the following 6 hr, and
3. Cold shutdown within the subsequent 24 hr.

F.5.2.3 Essential Fire Su ression Water S stem T tin R uiremen

F.5.2.3.1 The fire suppression water system shall be demonstrated operable:

a. At least once per 7 days by verifying the minimum contained water supply
volume,

b. At least once per month on a staggered test basis by starting each electric
motor-driven fire suppression pump and operating it for at least 15 minutes.

C. At least once per quarter by verifying that each valve (manual, power operated,
or automatic) in the flow path is in its correct position,

d. At least once per year by performance of a fire suppression header flush,

e. At least once per year by cycling each testable valve in the flow path through at
least one complete cycle of full travel,

At least once per 18 months by performing a system functional test which
includes simulated automatic actuation of the system throughout its operating
sequence,

1. Verifying that each automatic valve in the flow path actuates to its
correct position,

0,



WNP-2 FSAR Amendment 53
November 1998

2. Verifying that each circulating water basin supplied fire suppression

pump develops at least 2000 gpm at a system head of 250 ft and that
secondary water supplied unit develops at least 2500 gpm at a system
head of 325 ft,

3. Cycling each valve in the flow path that is not testable during plant
operation through at least one complete of full travel, and

4. Verifying that each fire suppression pump starts (sequentially) to
maintain the fire suppression water system pressure greater than or equal
to 95 psig,

g. At least once per 5 years by performing a flow test of the system in accordance
with Section 5/Chapter 8 of the Fire Protection Handbook, 18th Edition,
published by the National Fire Protection Association.

F.5.2.3.2 Both diesel-driven fire suppression pumps shall be demonstrated operable at least
once per month by

ao Verifying the fuel storage tanks contain at least 150 gal of fuel, and

Starting the diesel-driven pump from ambient conditions and operating it for
greater than or equal to 30 minutes.

F.5.2.3.3 Each diesel-driven fire pump starting battery bank and charger shall be
demonstrated operable:

ao At least once per month by verifying that

The electrolyte level of each cell is above the plates,

2. The cell specific gravity, corrected to 77'F and full electrolyte level, is
greater than or equal to 1.200, and

3. The overall battery voltage is greater than or equal to 12 or 24 V as
applicable.

b. At least once per quarter by verifying that the specific gravity is appropriate for
continued service of the battery.

c. At least once per 18 months by verifying that
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1. The batteries and battery racks show no visual indication of physical
damage or abnormal deterioration, and

2. Battery-to-battery terminal connections are clean, tight, free of
corrosion, and coated with anticorrosion material.

F.5.3 ESSENTIAL SPRAY AND SPRINKLER SYSTEMS

F.5.3.1 ssential S ra and S rinkler S stem erabili R uirements

The following preaction, deluge spray, and sprinkler systems shall be operable whenever the
equipment protected by the spray and/or sprinkler system is required to be operable:

a. Radwaste building:

1. Cable spreading room, el. 484 ft, system ¹6,

2. Cable chase and corridor, el. 441 ft to 525 ft, system ¹66,

3. Control building emergency charcoal filters, el. 525 ft, system
¹WMA-DV-54Aand ¹WMA-DV-54B,and

b.

4. Control room, el. 501 ft, automatic sprinklers in office areas only.

Diesel generator building:

1.
2.
3.
4.
5.
6.

DG room 1A and day tank room, el. 441 ft, system ¹79,
DG 1B day tank pump room, el. 441 ft, system ¹80,
DG room 1B and day tank room, el. 441 ft, system ¹81,
DG 1A day tank pump room, el. 441 ft, system ¹82,
HPCS DG room and day tank room, el. 441 ft, system ¹83, and
HPCS DG day tank pump room, el. 441 ft, system ¹84.

c. Reactor building:

Standby gas treatment system charcoal filters, SGT-FL-1A,
SGT-CF-1A-1, SGT-CF-1A-2, SGT-FL-1B, SGT-CF-1B-1,
SGT-CF-1B-2, el. 572 ft, and

2. Sump vent filter system charcoal filters, REA-FU-2A, REA-FU-2B,
el. 572 ft.
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F.5.3.2 Essential S ra and S rinkler S stem Com ensato Measures

a. With one or more of the above required spray and/or sprinkler systems
inoperable, within 1 hr

Establish a continuous fire tour with backup fire suppression equipment
for those areas in which redundant system or components could be
damaged (system ¹65 or system ¹66). In lieu of posting a continuous
fire tour, the pre-action valve on the inoperable system may be manually
tripped to fillthe pre-action system piping and allow the system to
provide wet pipe sprinkler system coverage until restored to operability,

2. For other areas, establish an hourly fire tour.

b. For inoperable sprinkler system in the main control room, compensatory
measures are satisfied by the continuously manned control room staff.

F.5.3.3 E sential S ra and S rinkler S stem Testin R uiremen

Each of the above required spray and sprinkler systems shall be demonstrated operable:

a. At least once per quarter by verifying that each valve (manual, power-operated,
or automatic) in the flow path is in its correct position.

b. At least once per year by cycling each testable valve in the flow path through at
least one complete cycle of full travel.

c. At least once per 18 months:

1. By performing a system functional test which includes simulated
automatic actuation of the system, and:

(a) Verifying that the automatic valves in the flow path actuate to
their correct positions on a detector test signal, and

(b) Cycling each valve in the flow path that is not testable during
plant operation through at least one complete cycle of full travel.

2. By a visual inspection of the dry pipe spray and sprinkler system headers
to verify their integrity, and

3. By a visual inspection of each deluge nozzle's spray area to verify that
the spray pattern is not obstructed.
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d. At least once per 5 years by performing an air flow test through each open head
spray and sprinkler header and verifying each open head spray and sprinkler
nozzle is unobstructed.

F.5.4 ESSENTIAL HALONSYSTEMS

F.5.4.1 Essential Halon S tems erabili R uirements

The 18 Halon systems in the power generation control complex (PGCC) units in the control
room shall be operable at all times with the storage tanks having at least 95% of full charge
weight and 90% of full charge pressure.

F.5.4.2 Es ential Halon tern Com ensato Measures

Compensatory measures are satisfied by the continuously manned control room staff.

F.5.4.3 Essential Halon S stem Testin R uirements

Each of the above required Halon systems shall be demonstrated operable:

a. At least once per year by verifying Halon storage tank pressure,

b. At least once per 18 months by verifying the system initiates a Halon discharge
signal, manually and automatically, on receipt of a simulated actuation signal,

c. At least once per 3 years by verifying Halon storage tank weight, and

d. At least once per 5 years by performance of a flow test through accessible
headers and nozzles to ensure no blockage.

F.5.5 ESSENTIAL FIRE HOSE STATIONS

F.5.5.1 Essential Fire Hose Station rabili R uirements

The fire hose stations shown in Table F.5-1 shall be operable at all times.

F.5.5.2 Essential Fire Hose Station Com en to Measures

With one or more of the fire hose stations shown in Table F.5-1 inoperable, within 1 hr,
provide gated wye(s) on the nearest operable hose station(s). One outlet of the wye shall be
connected to the standard length of hose provided for the hose station. The second outlet of
the wye shall be connected to a length of hose sufficient to provide coverage for the area left
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unprotected by the inoperable hose station. Where it can be demonstrated that the physical
routing of the fire hose would result in a recognizable hazard to operating technicians, plant
equipment, or the hose itself, the fire hose shall be stored in a roll at the outlet of the operable
hose station. Signs shall be provided above the gated wye(s) to identify the proper hose to
use.

F.5.5.3 Essential Fire Hose Station Testin R uirements

Each of the fire hose stations shown in Table F.5-1 shall be demonstrated operable:

a. At least once per quarter by an inspection of the fire hose cabinets accessible
during plant operation to ensure all required equipment is at the station.

b. At least once per 18 months by

1. Visual inspection of the fire hose stations to ensure all required
equipment is at the station,

2. Removing the hose for inspection and reracking, and

3. Inspecting all gaskets and replacing any degraded gaskets in the

coupling s.

C. At least once per 3 year by:

Partially opening each hose station valve to verify valve operability and
no flow blockage, and

2. Replacing existing hose with a hose that has satisfactorily passed a hose
hydrostatic test at a pressure of 150 psig or at least 50 psig above the
maximum fire main operating pressure, whichever is greater.
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TABLEF.5-1

ESSENTIAL FIRE HOSE STATIONS

1.

2.

3.

4.

5.

6.

7.

8.

9

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21 ~

22.

23.

24.

25,

26.

27.

28.

29.

Location

Reactor building, standpipe RB-1

Reactor building, standpipe RB-1

Reactor building, standpipe RB-1

Reactor building, standpipe RB-1

Reactor building, standpipe RB-1

Reactor building, standpipe RB-1

Reactor building, standpipe RB-1

Reactor building, standpipe RB-1

Reactor building, standpipe RB-2

Reactor building, standpipe RB-2

Reactor building, standpipe RB-2
- Reactor building, standpipe RB-2

Reactor building, standpipe RB-2

Reactor building, standpipe RB-2

Reactor building, standpipe RB-2

Reactor building, standpipe RB-2

Railroad car airlock

Radwaste building, standpipe RWB-1

Radwaste building, standpipe RWB-1

Radwaste building, standpipe RWB-1

Radwaste building, standpipe RWB-1

Turbine generator-DG building corridor

Radwaste building, stair A-13

Radwaste building, in corridor

Radwaste building, in corridor

Radwaste control room corridor

Diesel generator building, in corridor

Diesel generator building

Radwaste building

Floor Elevation
ft

422

441

471

501

522

548

572

606

422

441

471

501

522

548

572

606

441

467

487

507

525

487

467

487

467

501

441

441

525

Hose Rack
Identification

FB-HS-RB-11

FP-HS-RB-12

FP-HS-RB-13

FP-HS RB-14

FP-HS-RB-15

FP-HS-RB-16

FP-HS-RB-17

FP-HS-RB-18

FP-HS-RB-21

FP-HS-RB-22

FP-HS-RB-23

FP-HS-RB-24

FP-HS-RB-25

FP-HS-RB-26

FP-HS-RB-27

FP-HS-RB-28

FP-HS-RB-29

FP-HS-RWB-13

FP-HS-RWB-14

FP-HS-RWB-15

FP-HS-RWB-16

FP-HS-RWB-25

FP-HS-RWB-26

FP-HS-RWB-28

FP-HS-RWB-29

FP-HS-RWB-31

FP-HS-DG-41

FP-HS-DG-40

FP-HS-RWB-33
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F.5.6 ESSENTIAL YARD FIRE HYDRANTS AND HYDRANTHOSE HOUSES

F.5.6.1 Essential Yard Fire H drant/H drant Hose House erabilit R uirements

The yard fire hydrants and associated hydrant hose houses shown in Table F.5-2 shall be

operable at all times.

F.5.6.2 Essential Yard Fire H drant/H drant Hose House Com ensato Measures

With one or more of the yard fire hydrants or associated hydrant hose houses shown in
Table F.5-2 inoperable, within 24 hr attach sufficient additional lengths of 2.5 in. diameter
hose located in an adjacent operable hydrant hose house to provide service to the unprotected
area(s).

F.5,6.3 Essential Yard Fire H drant/H drant Hose House Testin R uirements

Each of the yard fire hydrants and associated hydrant hose houses shown in Table F.5-2 shall
be demonstrated operable:

a. At least once per 6 months, verify the hose house tamper seal is not broken.

b. At least once per 6 months by visually inspecting each yard fire hydrant and

verifying that the hydrant barrel is drained and that the hydrant is not damaged.

C. At least once per year by

Replacing existing hose with a hose that has satisfactorily passed a hose
hydrostatic test at a pressure of 150 psig or at least 50 psig above
maximum fire main operating pressure, whichever is greater,

2.

3.

Replacement of all degraded gaskets in couplings,

Performing a flow check of each hydrant, and

4. Visual inspection to ensure all required equipment is at the hose house.

F.5-13
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TABLEF.5-2

ESSENTIAL YARD FIRE HYDRANTS
AND ASSOCIATED HYDRANTHOSE HOUSES

Location

1. South side of diesel generator building

2. Southeast corner of diesel generator building

3. West side of radwaste building

4. South side of radwaste building

5. Northwest of standby service water pump house 1A

6. North side of standby service water pump house 1B

7. West side of radwaste and turbine generator buildings

Identification

T-1A

HT-1B

HT-1G

HT-1H

HT-1M

HT-1N

HT-1R
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F.5.7 ESSENTIAL FIRE RATED ASSEMBLIES

F.5.7.1 Essential Fire Rated Assembl erabili R uirements

Essential Fire Rated Assemblies are divided into two categories: (1) fire area boundaries
(including wall/floorbarriers, penetration seals, fire doors and fire dampers), which separate
fire areas with redundant systems important to safe shutdown and (2) racewa fire barriers
(including electrical raceway fire-rated wraps, and steel fireproofing for electrical raceway
fire-rated wraps and instrument tubing), which provide fire resistance to protect redundant
systems important to safe shutdown within a fire area. Essential fire rated assemblies shall be
operable at all times.

F.5.7.2 Essential Fire Rated Assembl Com ensato Measures

F.5.7.2.1 With one or more of the essential fire rated assemblies ~ino erabie, eslabiish the
following compensatory measures:

a, Without operable fire detection or automatic fire suppression on either side of
the barrier, establish a continuous fire tour, and

b. With operable fire detection or automatic fire suppression on at least one side of
the barrier, establish an hourly fire tour.

F.5.7.2.2 We fU 'df b d 'bl b~fi, bnhU flbig p

a. Without operable fire detection or automatic fire suppression on either side of
the barrier establish an hourly fire tour, and

b. With operable fire detection or automatic fire suppression on at least one side of
the barrier establish a shiftly fire tour. Shiftly fire tours must be performed at
least once per 12 hr.

F.5.7.2.3 Where at least one side of the barrier is accessible, compensatory measures shall
be established within 1 hr of determining inoperability or operable but
nonconforming status.

F.5.7.3 Essential Fire Rated Assembl Testin R uirements

F.5.7.3.1 Each of the above required fire rated assemblies and penetration sealing devices
shall be verified operable at least once per 18 months by performing a visual
inspection of
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a. The exposed surface of each fire rated assembly,

b. Each fire window and associated hardware, and

C. At least 10% of each type of sealed penetration. Ifapparent changes in
appearance or abnormal degradations are found, a visual inspection of an
additional 10% of each type of sealed penetration shall be made. This
inspection process shall continue until a 10% sample with no apparent changes
in appearance or abnormal degradation is found. Samples shall be selected such
that each penetration seal willbe inspected at least once per 15 years.

F.5.7.3.2 For each of the above required personnel access fire doors:

a. Semiannually ensure (1) door latch is operable'nd (2) closing mechanism is
operable

b. Weekly ensure: (1) door is closed and (2) door is free from physical damage
which could impair its function.

F.5.7.3.3 For each of the above required equipment hatch fire doors:

ao Annually: (1) door latch is operable, and (2) closing mechanism is operable
'nd

(3) door is free from physical damage which could impair its function, and

Weekly, ensure door is closed.

F.5.7.3.4 Each of the above required fire dampers shall be verified operable at least once
per 2 years by performing a visual inspection of the exposed surface and
associated hardware of each damper.

Applicable to hollow-metal swinging and watertight fire doors only.

Not applicable to watertight, high-range blast and shielding doors. Not applicable to
normally closed rolling and sliding doors.

Not applicable to doors R413 and R610.
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F.5.8 ESSENTIAL FIRE DETECTION INSTRUMENTATION

F.5.8.1 Essential Fire Detecti n Instrumentation erabilit R uirements

As a minimum, the fire detection instrumentation for each fire detection zone shown in
Table F.5-3 shall be operable whenever the ui ment rotected b the fire detection
instrumentation is r uired t be o rable.

F.5.8.2 Essential Fire Detection In trumentation om en to Measures

With one or more of the essential fire detection instruments shown in Table F.5-3 inoperable,
within 1 hr establish an hourly fire tour in the area of the inoperable fire detector(s). For
inoperable detection in the main control room, compensatory measures are satisfied by the
continuously manned control room staff.

F.5.8.3 Essential Fire Detection Instrumentation Testin R uirements

F.5.8.3.1 Each of the fire detection instruments shown in Table F.5-3 which are accessible
during normal plant operation shall be demonstrated operable by

a. Performance of a channel functional test of each smoke detector at least once
per year,

b. Performance of a channel functional test of each thermal detector at least once
pcI' ycaI's,

C. Performance of a channel functional test of each flame detector at least once per
year, aIld

d. Verification of the sensitivity of each smoke detector in accordance with
procedures developed in conjunction with the manufacturer's recommendations
at least once per 2 years. Sensitivity testing may be extended to once per five
years for those detectors that have successfully completed the previous two
2-year tests.

F.5.8.3.2 Each of the fire detection instruments shown in Table F.5-3 which are not
accessible during normal plant operation shall be demonstrated operable by

a. Performance of a channel functional test of each smoke detector during each
cold shutdown exceeding 24 hr unless performed in the previous year,

b. Performance of a channel functional test of each thermal detector during each
cold shutdown exceeding 24 hr unless performed in the previous year,
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Performance of a channel functional test of each flame detector during each cold
shutdown exceeding 24 hr unless performed in the previous year, and

Verification of the sensitivity of each smoke detector in accordance with
procedures developed in conjunction with the manufacturer's recommendations
during each cold shutdown exceeding 24 hr unless performed in the previous
two years. Sensitivity testing may be extended to once per 5 years for those
detectors that have successfully completed the previous two 2-year tests.
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TABLEF.5-3

ESSENTIAL FIRE DETECTION INSTRUMENTATION

Location

1. Reactor building el. 422 ft 3 in.

CRD pump room
Auxiliary condensate pump room

2. Reactor building el. 441 ft

Railroad airlock

3. Reactor building el. 444 ft

RHR 2A pump room R2
RHR 2B pump room Rl
RHR 2C pump room R4
RCIC pump room R3
LPCS pump room R5
HPCS pump room R6

4. Reactor building el. 471 ft

MCC room
General area

5. Reactor building el. 501 ft

General area

6. Reactor building el. 522 ft

MCC room Division 2
General area
RHR valve room
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TABLEF.5-3

ESSENTIAL FIRE DETECTION INSTRUMENTATION(Continued)

Location

7. Reactor building el. 548 ft

Fuel pool heat exchanger room A and pump room
General area

RHR heat exchanger room
8. Reactor building el. 572 ft

Hydrogen recombiner control room Division 2
RHR heat exchanger room 1A
RHR heat exchanger room 1B
General floor area

9, Reactor building el. 606 ft 10.5 in.

General floor area

10. Radwaste and control building el. 467 ft

Electrical equipment room No. 1

Battery room No. 2
Switchgear room No. 1

Electrical equipment room No. 2
Battery room No. 2
Switchgear room No. 2
Remote shutdown room
Corridor C-205

11. Radwaste and control building el. 484 ft

Cable spreading room
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TABLEF.5-3

ESSENTIAL FIRE DETECTION INSTRUMENTATION(Continued)

Location

12.

13.

14.

Radwaste and control building el. 501 ft

Cable room ceiling
Control room PGCC
U679
U680
U681
U682
U683
U684
U685
U686
U687
U688
U689
U690
U800
U840
U891
U892
U893
U894

Radwaste and control building el. 525 ft

Cable chase
Unit A air conditioning room
Unit B air conditioning room

Standby service water pump house 1A

Pump house
Electrical vault
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TABLEF.5-3

ESSENTIAL FIRE DETECTION INSTRUMENTATION(Continued)

Location

15. Standby service water pump house 1B

Pump house
Electrical vault

16. Turbine generator corridor el. 441 ft

TG-1 corridor

17. Diesel generator building el. 441 ft

1A diesel generator room
1A diesel day tank room
1A diesel oil tank room
1B diesel generator room
1B diesel day tank room
1B diesel oil tank room
HPCS diesel generator room
HPCS diesel day tank room
HPCS diesel oil tank pump room

18. Diesel generator building el. 455 ft

1A diesel exhaust room
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F.6 FIRE PROTECTION ARRANGEMMTDRAWINGS

FM892-1 Fire Area Boundary Plan - Ground Floor

FM892-2 Fire Area Boundary Plan - Mezzanh>e Floors

FM892-3 Fire Area Boundary Plan - Operating Floor

FM892-4 Fire Area Boundary Plan - Reactor Building Miscellaneous Elevations

FM892-5 Fire Area Boundary Plan - Miscellaneous Floors and Buildings

FM892-6 Zones of Limited Combustibles, Reactor Building

FM892-7 Fire Suppression System Plan 437',
441'M892-8

Fire Suppression System Plan 467',
471'M892-9

Fire Suppression System Plan 501',

525'M892-10

Fire Suppression System Plan, Reactor Building, Miscellaneous Elevations

FM892-11 Fire Suppression System Plan, Miscellaneous, Floors and Buildings
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F.7 FIRE PROTECTION PROGRAM REFERFNCES

F.7.1 REGULATORYDOCUMENTS/OTHER FSAR FIRE PROTECTION
CQMMTMHIVS

10 CFR 50.48, Fire Protection.

b. 10 CFR 50, Appendix A, General Design Criterion 3, Fire Protection.
(See Section 3.1.2.1.3.)

C. 10 CFR 50 Appendix R, Fire Protection Program for Nuclear Power Facilities
Operating Prior to January 1, 1979. (See Table F.3-2.)

d. Section 8.3.1.4, Independence of Redundant Systems

e. Section 9.5.2, Communication Systems

f. Section 9.5.3, Plant Lighting Systems

g. Sections 13.1.2.3.4 and 13.2.2.5, Fire Brigade

F.7.2 INDUSTRY GUIDANCE

a. Branch Technical Position (BTP) AuxiliaryPower Conversion Systems Branch
(APCSB) 9.5-1, Appendix A, Guidelines for Fire Protection for Nuclear Power
Plants Docketed Prior to July 1, 1976 (See Table F.3-1.)

b. BTP Chemical Engineering Branch (CMEB) 9.5-1 Guidelines for Fire
Protection for Nuclear Power Plants, Rev. 2, July 1, 1981

c. NUEEG 0800 Standard Review Plan, Section 9.5.1, Fire Protection Program,
Rev. 3, July 1981

d. BTP APCSB 3-1, Protection Against Postulated Piping Failures in Fluid
Systems Outside Containment (attached to SRP 3.6.1)

e. NRC Inspection and Enforcement Manual, Inspection Procedure 64100,
Post-Fire Safe Shutdown, Emergency Lighting and Oil Collection, Inspection
Procedure 64704, Fire Protection/Prevention Program.

F.7-1
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NRC Generic Letters (GL), applicable sections of: GL 77-02, GL dated 9/7/79,
GL 81-04, GL 81-12, GL dated 4/7/82, GL 82-21, GL 83-33, GL 85-01,
GL 86-10, GL 86-10 Supplement 1, GL 88-12, GL 88-20 Supplement 4,
GL 92-08, GL 92-08 Supplement 1, GL 93-06

NRC Information Notices (IN), applicable sections of: IN 80-05, IN 80-11,
IN 82-28, IN 83-41, IN 83-69, IN 84-09, IN 84-16, IN 84-34, IN 84-57,
IN 84-92, IN 85-09, IN 85-85, IN 86-17, IN 86-35, IN 87-14, IN 87-50,
IN 88-04, IN 88-04 Supplement 1, IN 88-05, IN 88-05, IN 88-56, IN 88-60,
IN 88-64, IN 89-52, IN 89-63, IN 90-23, IN 91-17, IN 91-47, IN 91-77,
IN 91-79, IN 92-18, IN 92-28, IN 92-46, IN 92-52, IN 92-55, IN 92-82,
IN 93-40, IN 93-41, IN 94-12, IN 94-22, IN 94-26, IN 94-28, IN 94-31,
IN 94-35, IN 94-58, IN 94-86, IN 94-86 Supplement 1, IN 95-27, IN 95-33,
IN 95-36, IN 95-36 Supplement 1, IN 95-48, IN 95-49, IN 95-49
Supplement 1, IN 95-52, IN 97-01, IN 97-37, IN 97-59, IN 97-82

NRC Policy Paper, Secretary of Commission (SECY), applicable sections of:
SECY-81-114, SECY-82-268, SECY-83-269, SECY-85-306 and 306B,
SECY-93-143, SECY-93-232, SECY-94-090, SECY-94-127, SECY-95-034,
SECY-96-134, SECY-96-146, SECY-97-127

National Fire Protection Association (NFPA) Codes. See Section F.2.1 for
major committed codes.

Fire Protection Handbook, National Fire Protection Association, Boston,
Massachusetts

Underwriters Laboratories (UL) listings from ULBuilding Materials Directory
and ULFire Resistance Directory (current editions)

ASTM E 84-1981, Standard Test Method for Surface Burning Characteristics of
Building Materials

ASTM E 119-1988, Fire Test ofBuilding Construction and Materials

ASTM E 136-1982, Standard Test Method for Behavior ofMaterials in a
Vertical Tube Furnace at 750'C

UL 910-1985, Test Method for Fire and Smoke Characteristics of Electrical and
Fiber Optic Cables Used in AirHandling Spaces

Factory Mutual Approval Guide (current editions)

F.7-2
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q. IEEE 383-1974, Standard for Type Test of Class 1E Electric Cables, Field
Splices, and Connections for Nuclear Power Generating Stations

Regulatory Guide 1.52, Revision 1, Design, Testing, and Maintenance Criteria
for Atmosphere Cleanup System AirFiltration and Adsorption Units of
Light-Water-Cooled Nuclear Plants

ANSI A21.4, Cement-Mortar Lining for Cast-Iron and Ductile-Iron Pipe
Fittings for Water

ASME Boiler and Pressure Vessel Code, Section III, Rules for the Construction
of Nuclear Power Plant Components

u. ANIFire/All-Risk Guidelines, American Nuclear Insurers, Farmington,
Connecticut.

v. Washington Administrative Code (WAC)

F.7.3 CALCULATIONS/TECHNICALMEMOS

a. CE-02-90-39, Fire Resistance Rating of Hollow Concrete Block

b. FP-02-85-03, Combustible Loading Calculation (prepared for development of
Amendment 45 only)

C. GE-NE-L12-00824-01, dated September 1994, Safe Shutdown Appendix R
Analyses

d. NE-02-85-19, Revised Appendix R Safe Shutdown Analysis

e. NE-02-84-17, Bio-Shield Penetration Analysis for Fire Protection

f. NE-02-86-23, Temperature Response of Structural Components to Appendix R
Fire

g. NE-02-86-39, Evaluation of Structural Supports for One Hour Fire Barriers

h. NE-02-86-44, Temperature Response of Cables in One Hour Fire Areas

i. NE-02-88-10, Appendix R Analysis - Vital Instrument Sensing Line Supports

j. NE-02-94-08, Appendix R Dose Evaluation

F.7-3
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k. NE-02-94-35, Post-fire Safe Shutdown System Impacts

FP Flooding calculations: 5.51.54, 5.51.55, 5.51.58, 9.04.00, 9.09.10,
9.09.40, 9.09.75, 9.09.76, 9.09.77, 9.09.78, FP 02-87-10, FP 02-87-11,
OER 81100C

m. 740-110-HR & SR, Room Heatup Evaluation for Appendix R

B&R2.05.01, Calculation for Battery and Battery Charger 250 V DC and
24 V DC

o.

P.

B&R2.06.20, Calc for Cable Ampacity Verification for Conduit and Tray

B&R7.10.12, Calculation For FP of Instrument Tubing

q. TM-1308, Evaluation of Potential Plant Transients Due to Postulated
10 CFR 50 Appendix R Fire

TM-2007, Reactor Building Instrument Rack Fire Hazards Analysis

s.

u.

V.

TM-2008, Evaluation of the 441 Ft Corridor Fire Protection Features for
Appendix R Compliance

TM-2043, Augmented Quality Requirements

TM-2075, Mitigation of Radiological Releases from a Fhe

TM-2103, Leakage Requirements of Penetration Seals

ME-02-89-11, Calculation of Frost Protection of Warehouse Complex Fire
Mains

F.7.4 APPLICABLENRC SAFEIY'VALUATIONREPORTS

a. NUEEG-0892, Safety Evaluation Report related to the operation ofWPPSS
Nuclear Project No. 2, March 1982

NUREG-0892, Safety Evaluation Report related to the operation of WPPSS
Nuclear Project No. 2, Supplement 1, August 1982

C. Fire Protection Supplemental Safety Evaluation Report -WPPSS Nuclear Project
No. 2, dated December 27, 1982

F.7-4
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Fire Protection Supplemental Safety Evaluation Report - WPPSS Nuclear
Project No. 2, dated March 17, 1983

e. NUTMEG 0892, Safety Evaluation Report related to the operation of WPPSS
Nuclear Project No. 2, Supplement No. 3, May 1983

NUREG 0892, Safety Evaluation Report related to the operation ofWPPSS
Nuclear Pxoject No. 2, Supplement No. 4, December 1983

Letter dated August 24, 1986, Supplemental Safety Evaluation

h. Letter dated March 14, 1986, Safety Evaluation Report Washington Nuclear
Project No. 2 Appendix R Requirements - Noncompliance

Letter R. M. Bexnero to D. F. Kirsh, dated December 4, 1986, Evaluation of
WNP-2 Fire Protection Analysis, with attached Safety Evaluation Report

J ~ Letter dated November 11, 1987, Fire Protection Safety Evaluation Report
FSAR Amendment No. 37, Washington Nuclear Project Number 2 (WNP-2)

k. Letter dated May 12, 1989, Safety Evaluation Report

Letter dated May 22, 1989, Safety Evaluation by the Office of Nuclear Reactor
Regulation Evaluating Implementation of the Approved Fixe Protection
Pxogram, Washington Public Power Supply System Nuclear Project No. 2

m. Letter dated May 25, 1989, Issuance of Amendment No. 67 to Facility
Operating License No. NPF-21 - WPPSS Nuclear Project No. 2. [includes new
Fire Protection License Condition 2.c. (14)]

F.7.5 O'IHER MISCELLANEOUS

a. Letter GO2-82-396, dated April22, 1982, WNP-2 Response to SER on FSAR
Section 9.5.1 Fire Protection Program

b. Letter GO2-83-243, dated March 21, 1983, Subject: Fire Protection Safe
Shutdown Analysis

C. Letter GO2-86-613, dated June 30, 1986, Subject: WNP-2 Fixe Protection
Program, Request for Additional Information

d. Letter GO2-88-006, dated January 6, 1988, Subject: WNP-2 Fire Protection
Reevaluation Status Report

F.7-5
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Letter GO2-88-008, dated January 11, 1988, Subject: Nuclear Plant No. 2 Fire
Protection and Safety Shutdown Capability, Response to Safety Evaluation
Report

Letter GO2-88-090, dated April 15, 1988, Subject: Nuclear Plant No. 2 Fire
Protection and Safety Shutdown Capability, Response to Safety Evaluation
Report, Supplemental Information

Letter GO2-88-155, dated July 15, 1988, Subject: Nuclear Plant No. 2 Fire
Protection and Safety Shutdown Capability, Response to Safety Evaluation
Report, Supplemental Information

Letter GO2-88-222, dated October 28, 1988, Subject: Nuclear Plant No. 2 Fire
Protection and Safety Shutdown Capability, Response to Safety Evaluation
Report, (Revised Response)

Letter GO2-88-256, dated November 30, 1988, Subject: Nuclear Plant No. 2
Fire Protection Reevaluation Report -Status Report

GE Topical Report NEDO-10466-A, Power Generation Control Complex
Design Criteria and Safety Evaluation (same as March 1978 NEDO-10466
referenced in SER)

Operational Quality Assurance program (OQAP)

WNP-2 Emergency Preparedness Plan

Engineering Standards Manual NES-7, Safe Shutdown Analysis,
Section 10 CFR 50, Appendix R Fire

Engineering Standards Manual EES-1, Cable and Raceway Penetration Schedule
(CARPS) Users Manual

Engineering Standards Manual EES-5, General Fuse Selection Criteria

Design Specification Division 300, Section 306, Fixe Protection Detection and
Suppression System

Penetration Seal Tracking System (PSTS) Database

F.7-6
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r. Warnock Hersey International Fire Test File WHI-0495-0799 and 0800, Report
of the Fire Endurance and Hose Stream Testing of Fire Rated Door Assembly
Installed with Excessive Clearances, WNP-2 QA Vault Reel 502, Location 1-69

s. GE Topical Report, NEDE-24988-P, Analysis of Generic BWR Safety/Relief
Valve Operability Test Results, October 1981

F.7.6 FIRE PROTECTION ENGINEERING EVALUATIONS

a. Fire Protection File (FPF) 1.1 Items 13 through 61, Overall Qualification of
Penetration Seals

b. FPF 1.1 Item 12, Penetration Seal Fhe Test Review Acceptance Criteria

c. FPF 1.1 Item 16, Internal Conduit Sealing Criteria

d. FPF 1.5 Item 2, Consolidation of Fire Areas R-17 and R-19 with Fire Area R-4

e. FPF 1.7 Item 19, Evaluation of WNP-2 Vertical Cable Tray Fue Breaks

f. FPF 1.5 Item 3, Evaluation of Fire Area Boundary Between Fire Area DG-2
and DG-3

g. FPF 1.5 Item 4, Thermo-Lag Coated Wall and Blind Corridor

h. FPF 3.2 Item 3, Emergency Diesel Fuel Flash Point

i. FPF 1.1 Item 56, GL 86-10 Evaluation - Seal R206-5052

F.7.7 FIRE PROTECTION REFERENCE DRAWINGS

ao

C.

FM892-1, Fire Area Boundary Plan - Ground Floor

FM892-2, Fire Area Boundary Plan - Mezzanine Floors

FM892-3, Fire Area Boundaty Plan - Operating Floor

d. FM892-4, Fire Area Boundary Plan - Reactor Building Miscellaneous
Elevations

e. FM892-5, Fire Area Boundary Plan - Miscellaneous Floors and Buildings

f. FM892-6, Zones of Limited Combustibles, Reactor Building

F.7-7
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g. FM892-7, Fire Suppression System Plan 437',
441'.

FM892-8, Fire Suppression System Plan 467',

471'M892-9,

Fire Suppression System Plan 501', 525'

~ FM892-10, Fire Suppression System Plan, Reactor Building, Miscellaneous
Elevation s

k. FM892-11, Fire Suppression System Plan, Miscellaneous, Floors and Buildings

m.

n.

o.

M515-1, Flow Diagram - Fire Protection System

M515-2, Flow Diagram - Fire Protection System - Details

M515-3, Flow Diagram - Fire Protection System - CO< Distribution

E948, Raceway Fire Barrier Location Drawings

F.7.8 FIRE PROTECTION PROGRAM IMPLEMENTINGPROCEDURES

a. SWP-FPP-01, Nuclear Fire Protection Program includes

1.
2.
3.
4.
5.
6.

Program objectives
Technical and administrative program elements
Nuclear fire protection program elements
Design elements
Quality assurance program elements
Training program elements

b. PPM 1.3.10, Plant Fire Protection Program, includes

1.

2.
3.
4.
5.

Emergency response capability (Fire Brigade)
Fire response and reporting
Surveillance, inspection, and testing
Safe shutdown capability
Miscellaneous use of fire system water

c. PPM 1.3.10A, Control of Ignition Sources

d. PPM 1.3.10B, Active Fire System Operability and Impairment Control

F.7-8
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e. PPM 1.3.10C, Control of Transient Combustibles

f. PPM 1.3.57, Barrier Impairment

g. PPM 4.12.4.1, Fixe

h. PPM 4.12.1.1, Control Room Evacuation and Remote Shutdown
r v ~

PPM 15 Volume Series Inspection, Test, and Surveillance Procedures

3 ~

k.

Industrial Safety Manual, Chapter 4, Fixe Safety

Fire Protection Program Manual
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Chapter 17

QUALITYASSURANCE

17.1 UALITYA URAN ED RIN D I N AND N TR CTI N

The quality assurance requirements during design and construction were defined in the FSAR
and were revised through Amendment 30 in June 1983. This section is no longer applicable
since these phases are completed.

There are fourprincipal participants in WNP-2 design and construction quality programs.
They are the Owner, Washington Public Power Supply System (WPPSS); the
Architect/Engineer (AE), Burns and Roe, Inc. (B&R); the Nuclear Steam Supply System (NSSS)
Supplier, General Electric Company (GE); and the Construction Manager (CM), Bechtel
Power Corporation.

a. The Supply System, as the owner and Licensee, has overall responsibility for
assuring that the plant is designed and constructed in accord with approved
Quality Assurance Programs (QAPs). The Supply System WNP-2 Project
Quality Assurance organization provides management overview ofthe other
elements ofthe site QAPs. Section 17.1.1 describes the Supply System WNP-2
QAP.

b. Burns and Roe, Inc. provides Architect/Engineer and related services for
WNP-2. Section 17.1.2 describes the B&R QAP.

C. The General Electric Company (GE) provides NSSS design, fabrication, and
erection/construction services for WNP-2. Section 17.1.3 describes the GE
QAP.

d. The Bechtel Po~er Corporation provides construction management services for
WNP-2. This service consists primarily ofdirection and coordination ofsite
contractor activities and includes related Quality Assurance/QC services.
Section 17.1.4 describes the Bechtel QAP.

17.1.1 WASHINGTONPUBLIC POWER SUPPLY SYSTEM QUALITYASSURANCE
PROGRAM

The Supply System has implemented a QAPfor the design, procurement, and construction of
WPPSS Nuclear Project No. 2 (WNP-2). This QAP has been implemented in accordance with
requirements ofAppendix B to 10 CFR 50. The applicable requirements ofAppendix B,
10 CFR 50 are applied to those items classtfted as WPPSS Quality Class I due to their
relationship to a nuclear safety function.

17.1-1
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As the license applicant, the Supply System is responsible for the plant. Therefore, the Supply
System WNP-2 QAP and its implementation has been structured to assure that design,
procurement, and construction activities are accomplished in accordance with sound
engineering principles and practices. Systems, components, and structures that are
safety-related, in the context of10 CFR 20, 10 CFR 50, and 10 CFR 100, are required to be
designed, specified, fabricated, installed, and tested in accordance with applicable regulatory
requirements, codes, standards, spectftcations, and procedures.

The description ofthe Supply System WNP-2 Design and Construction QAP which follows is of
the program as it currently exists. This program evolved Pom the original quality program
which j7rst appeared in Appendix D. 0 ofthe PSAR. The changes involved in this evolution
process include: NRC requested changes; updates in organization responsibilities and
authorities; and the incorporation ofnew requirements.

17.1.1.1 r ani ation

The Supply System Managing Director is responsible to the Board ofDirectors for the overall
management ofSupply System activities, including the establishment and implementation of
policies. The Managing Director resolves issues involving quality brought to his attention
because offailure to reach resolution at lower levels ofmanagement. Overall Supply System
organization is shown on Figure 17. I-l.

The Managing Director has the ultimate responsibility for the QAP. The Managing Director
shall ensure that the program is implemented and maintained by assigning the appropriate
authority and responsibility to the Director ofLicensing and Assurance.

The Deputy Managing Director has the authority to implement the policies ofthe Managing
Director. The Deputy Managing Director is accountable to the Managing Director and is
responsible for:

a. Coordinating and integrating the activities ofSupply System organizations,

b. Supporting and advising the Managing Director on the performance ofSupply
System functions and evaluation ofsuch, and

c. Actingfor the Managing Director, as required.

The Director ofLicensing and Assurance reports and is accountable to the Managing Director
for the overall development, implementation, and verification ofthe Supply System Quality
Assurance and Nuclear Safety and Regulatory programs to ensure compliance with regulations,
codes, and standards. These responsibilities include:

~
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a. Determining the adequacy and effectiveness ofprogram implementation,

b. Maintaining cognizance ofchanging regulatory requirements and providing
controlled interface between the Supply System and regulatory agencies,

c. Exercising authority to stop nonconforming work ofany Supply System
Contractor or Supplier organization, and

d. Administering corporate and project Quality Assurance and Nuclear Safety and
Regulatory program activities.

The Director ofLicensing and Assurance operates through the Manager of Construction
Quality Assurance, the Manager ofAudits, and the Manager ofNuclear Safety and Regulatory
Programs.

The Director ofOperations reports and is accountable to the Managing Directorfor
development and implementation ofpolicies and programs supporting the design, construction,
and operational phases ofNuclear Power projects WNP-l, WNP-2, and WNP-3, and the
extended construction delay of WNP-4IS. The Director ofOperations carries out his
responsibilities through the Director ofGeneration; the Director ofTechnology; and the
Program Directors ofWNP-I, WNP-2, and WNP-3.

The Director ofPower Generation reports to. the Director ofOperations and is responsible for
ensuring that ihe calibration ofmeasuring and test equipment is performed in accordance with
approved procedures which establish calibrationPequencies, procedures used, recall methods,

identification

requirements, tolerances and records required to establish equipment history and
calibration data.

The Director ofPower Generation carries out his responsibilities through the Manager,
Generation Services; the Manager, Generation Maintenance; and the Supervisor of
Instrumentation Maintenance and Calibration. The Plant Manager and Test and Startup also
report to the Director ofPower Generation. Stanup activities are conducted in accordance
with the Operational QAP, Topical Report WPPSS-QA-004, as referenced in Section I'7.2.

The Director, Technology reports to the Director ofOperations and is responsible for:

Providing technical and engineering support to the project,

b. Assisting the project engineering organization in providing technical direction to
the Architect Engineer,

C. Assisting the proj ect in performing technical overview ofSupply System
activities,
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d. ASME Code consultation to the project, including interfacing with ASME,

e. Performing and managing selected technical programs, having applicability to
several projects, including preoperational environmental monitoring, and
geology,

Providing independent technical evaluations when requested by the Director of
Operations, and

g. Overall Supply System records management policy. Implementation ofthe
policy with regard to functions described in this manual is the responsibility of
all Directorates, as applicable.

To accomplish this role, the Director ofTechnology operates through the Assistant Directors,
Technology for Systems Engineering, Generation Engineering, WNP-2 Plant Engineering, and
Fuel and Environment.

The Director ofSupport Services reports to the Managing Director and is responsible for the
development and implementation ofpolicies and programs which support design, construction,
and operation ofSupply System plants in the areas ofsafety and security. Areas in which the
Director ofSupport Services provides support for the projects include industrial safety and ftre
protection, technical training, administration, and security. To accomplish this role, the
Director ofSupport Services operates through the Manager, Technical Training Programs; the
Manager, Administration; the Manager, Health and Safety Programs; and the Manager,
Security Programs.

The ChiefFinancial Oificer reports to the Managing Director and is responsible, through the
Manager ofCentral Materials and Procurement, for the development ofcorporate material

. management.and procurement policy, and the procurement and control ofcorporate,
multiple-project and specialized materials and related services required to support the design
and construction ofSupply System nuclear power plants.

The Program Director is directly accountable to the Director ofOperations and is responsible
for the safe, successful, and timely completion ofconstruction ofthe nuclear plant (including
those responsibilities assigned to the Owner by Section lllofthe ASME Code). The Program
Director accomplishes Project responsibilities by managing and directing the AE who performs
the design; the CM who manages the construction on the Project; and Proj ect Supply System
personnel. See Figures 17.1-2, 17.1-4, and 17.1-5.

The Deputy Program Director reports to the Program Director and is responsible for
managing and directing the completion ofthe design, construction, and turnover to Operations

~
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ofthe power plant in accordance with established requirements. These responsibilities
include:

a. Monitoring AE/CMinternal performance and also monitoring their management

ofother Contractor's performance against established requirements; determines
corrective measures andlor gives direction and advice, as necessary,

b. Ensuring necessary licenses and permits are obtained, and

c. Providing Project-level reviews and reports, as necessary or directed.

The manager ofeach WNP-2 department or organization, as well as the manager ofeach

Supply System home once support organization, is responsible for:

Identifying those acti vities within his organization which are quality-related,

b. Establishing and clearly dejfning the duties and responsibilities ofpersonnel
within his organization who execute those quality-related activities, and

C. Ensuring that quality-related activities are accomplished by qualiged personnel
in accordance with approved procedures, as required.

The principal WNP-2 project organizations are shown on Figures 17.1-2 and 17.1-3. A
descripti on ofthe primary quality-related functions follows.

The project Engineering Manager reports to the Program Director and is responsible for the
timely completion ofdesign for effective field engineering support ofthe construction effort and
for the direction ofthe AE. Included in his responsibilities are:

a.. Managing the design activities ofthe Project and ensuring its technical
adequacy. This includes all actions necessary to ensure a plant design which is
constructable, which conforms to all regulatory requirements and corporate
commitments that are necessary to receive and retain an operating license, and
which is safe and e+cient to operate;

b. Those engineering activities which provide solutions and prevention oftechnical
construction restraints which ensure the technical adequacy ofthe completed
construction. In addition, the project Engineering Manager is responsible for
dispositioning Supply System-originated nonconformances; and

C. Continuous review ofthe plant design as it applies to NRC commitments and
safety requirements.
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The project CM is responsible to the program Directorfor construction activities at the
project, including the direction ofthe CM. Included in his responsibilities are:

a. Providing the necessary management, monitoring, control, and reporting
elements that are necessary to ensure performance ofthe CM.

Overview ofCMfor receiving, storage, issuance, and maintenance ofSupply
System prepurchased equipment and materialPom the time of receipt at the
project (or releasepom the Contractor) until itis transferred to the final control
ofthe Supply System.

The Site Administration Manager is responsible to the program Directorforproviding support
services which include management ofproject facilities, services, personnel services, budget
control, procedure development and control; and

a. Shall be responsible for establishing, developing, implementing, and
maintaining procedureslinstructionsfor controlling the receipt, distribution,
encoding, retention, and disposition ofprepurchased equipment, Supply System,
AE, CM, and Contractor quality assurance records.

b. Shall be responsible for the receipt, control, preservation, and retrieval of
project construction records.

These responsibilities are carried out through the Manager, Records Management, and the
Faciliries/General Services Supervisor.

!
The Business Manager reports to the program Director. The Business Manager ensures that
Corporate Contract Management policies and procedures are implemented which include
management ofcontract administration, procurement, materials management, and materials
control.

a. Supervisor, Contract Administration provides contract administration support
including construction contract administration, claims management, contract
data reponing, bid preparation, evaluation, and award processing;

b. Manager, project procurement provides purchasing, renting, leasing, or
otherwise obtaining materials, equipment, supplies, services, and related phases
ofcontract administration including preparation, award ofcontracts, and
administration;

c. Manager, project Material Control provides receiving, handling, warehousing,
excess materials, and storage until installed; and

0
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d. Materials Management provides Project inventory control support, coordination

ofmaterial, identtftes material needed, stanup, and operations support.

The Manager, Program Control reports to the Program Director WNP-2, and is responsible
for:

a. Overall administration and coordination ofthe Project budget, including
analyses ofOwner's cost, construction management forecasts, and AE estimates,

b. Overall analysis and reporting for the performance measurement system,

C. Financial vert/ication and processing ofpayments to contractors and vendors,
and

d. Coordination and administration ofthe change management system.

The Manager ofProject Licensing reports directly to the Manager, Regulatory Programs and
is matrixed to the Program Director. The Manager, Project Licensing is responsible for:

a. Providing coordinated Project-level management oflicensing activities,

b. Developing and implementing Proj ect licensing policies consistent with
Corporate policies, and

C. Ensuring technical adequacy of licensing submittals.

The Manager, Construction Quality Assurance reports to the Director, Licensing and
Assurance and is responsible for the development and implementation ofthe QAP during the
Nuclear Power Plant Design and Construction phases. He is also responsible for Procurement

... ~; plant modifications; qualiftcation and certification ofSupply System nondestructive
examination and inspection personnel, and other personnel requiring centftcation; surveillance
ofnondestructive examination and inspection activities.

The Manager ofProcurement Quality Assurance reports to the Manager ofConstruction
Quality Assurance and is primarily responsible for the deftnition and implementation ofthe
source surveillancelaudit program for verification ofactivities performed by Supply System
vendors (including the NSSS vendors). The Manager ofProcurement Quality Assurance is
spectftcally responsible for:

a. Review ofand concurrence with procurement documents for items and services
(other than nuclear fuel) initiated by Corporate personnel,
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b. Performance ofpreaward surveys/evaluarions ofvendors/suppliers, and
maintaining and distributing an updated listing of those approved,

C. Planning, coordiruuion, and performance ofsource surveillances, source
inspections, and source audits to verify implementarion ofSupply System
direct-purchase Supplier QA/QC Programs,

d. Review and/or approval ofogsite Supply System- administrated vendor/supplier
quality assurance/ quality control procedures and programs,

e. Perform receipt-inspection ofitems received at the Corporate Warehouse and
Corporate extensions,

Verify that received items are handled and stored correctly,

g. Ensure training ofreceiving inspectors,

h. Provide program overview ofAE vendor surveillance acri vities,

Quality assurance vendor surveillance ofojlsite Supplier activities,

Audits, surveillances, and/or surveys ofsuppliers ofitems, materials, or services
who do not have ASME Centftcation, and

k. Provide overview ofNSSS vendors.

The Project Quality Assurance Manager reports to the Manager, Construction Quality
Assurance and is matrixed to the Program Director. The Project Quality Assurance Manager
is responsible for:

a. Verification ofthe implementation ofQuality Assurance Requirements Manual,

b. Verifying adequate implementation ofan approved stop work authority program
and directing a stop work order should conditions so dictate,

C. Assurance ofa program for identification and reporting ofnonconformances,

d. Vertftcation, by audits and surveillances, that the AE, CM, selected contractors,
and other Project organizarions are implementing applicable quality
requirements,

e. Ensuring that adequate staQng is obtained to implement the QAPs at the
project,

17.1-8



WNP-2 FSAR Amendment 53
November 1998

f. The assignment ofadequately trained an qualtftedlcerttfted personnel to perform
quality veri/cation acti vities,

g. Overview ofAEICMapproval ofContractor procedures and instructions,

h. Reporting signiftcant conditions adverse to quality to the Program Director and
the Director, Licensing and Assurance, and

Reporting quality problems and trends to the Manager, Construction Quality
Assurance for use in developing standards forLicensing and Assurance
management systems to preclude repetition ofquality assurance problems.

The Manager ofAudits reports to the Director, Licensing and Assurance and is responsible for
maintaining an organization ofqualified auditors responsible for verifying implementation of
the QAP as follows:

a. Performing quality assurance audits ofinternal Supply System organizations and
external organizations (e.g., AEICM); except forManagement Audits,

b. Developing audit and surveillance schedules and selecting qualiged personnel to
perform the activities ofthis function,

C.

d.

Ceniftcation ofAudit Team Leaders,

Training ofaudit personnel,

e. Participating in audits and providing overview ofAE activities,

f..., Periodic review..of Corporate and project audit reports to identify any quality
trends which may constitute a need for corrective action, and

g. Maintenance ofaudit records.

The Manager ofNuclear Safety and Regulatory programs reports to the Director ofLicensing
and Assurance and is responsible for the development and implementation ofpolicies and
programs which support design, construction, and operation ofSupply System plants in the
areas ofNuclear Safety a'nd Regulatory Programs. Areas in which the Manager ofNuclear
Safety and Regulatory Programs provides support for the Proj ects include nuclear safety
assurance, environmental compliance, and licensing. The Manager, Nuclear Safety and
Regulatory Programs is responsible for establishment and maintenance ofSupply
Systemlregulatory inteifaces and ensuring that nuclear licensing transmittals receive an
adequate, competent, and timely review prior to making commitments. To accomplish this
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role, the Manager, Nuclear Safety and Regulatory Programs operates through the Manager,

Regulatory Programs and the Manager, Programs and Safety Performance.

17.1.1.2 uali Assurance Pro ram

The Supply System has established and implemented a QAPfor the design, procurement, and
construction phase ofthe WNP-2 facility. The QAP is based on the assignment ofquality

classifications which impose applicable quality requirements to structures, systems, and

components.

The Supply System QAP and the supporting procedures and instructions comply with the

requirements ofAppendix B to 10 CFR Part 50, "Quality Assurance Criteria for Nuclear
Power Plants and Fuel Reprocessing Plants", and applicable regulatory guides as specified in
Section l.8.2 ofthe FSAR.

The Supply System's design and construcrion activities at WNP-2 are performed in accordance

with the policies established by the WPPSS QAP Manual forDesign and Construction.

A matrix ofthe Supply System QAP procedures and the corresponding criteria of10 CFR 50,

Appendix B, appears in the table belowfollowed by description ofthe scope covered by these

procedures.

10 CFR 50 A endix B Criteria
Supply

System~AR

Organization

Quality Assurance Program

Design Control

Procurement Document Control

Instructions, Procedures and Drawings

Document Control

Control ofPurchased Materials,
Equipment and Services

QAR-1

QAR-2

QAR-3

QAR-4

QAR-5

QAR-6

QAR-7

ldenttftcation and Control of
Material, Parts and Components
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Control ofSpecial Processes

Inspection

Test Control

Control ofMeasuring and Test
Equipment

QAR-9

QAR-10

QAR-ll

QAR-12

Handling, Storage and Shipping

Inspection, Test and Operating
Status

QAR-13

QAR-14

Nonconforming Materials, Pans or
Components

QAR-15

Corrective Action

Quality Assurance Records

Audits

QAR-16

QAR-17

QAR-18

a. Organization - QAR-1

Establishes an organizational structure that willdirect the resources ofthe
Supply System and its contractors to engineer, design, procure, fabricate,
manufacture, install, construct, and test the Supply System Nuclear projects to

.. maximize safety, reliability, and eQciency.

b. Program - QAR-2

Deftnes the QAP established by the Supply System for design and construction.
Included in this program is a system for classifying structures, systems,
components, design characteristics, and procurement documents to determtne
the Quality Assurance activities associated with each item.

C. Design Control - QAR-3

Establishes a system ofindependent reviews to ensure applicable quality
regulatory, code, and design basis requirements are properly translated into
design and procurement documents for each structure, system, and component.
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The documented review provides a check for design adequacy, inspectability,
and compatibility with intended usage.

Procurement Document Control - QAR-4

Establishes a system to ensure thar procurement documents and changes thereto
incorporate the technical and quality assurance requirements necessary to
ensure the quality and integrity ofprocured material, equipment, and services.

Instructions, Procedures, and Drawings - QAR-5

Establishes system defining the requirements and responsibilities controlling the
preparation, revt'ew, approval, and release ofinstructions, procedures, and
drawings which implement quality requirements.

Document Control - QAR-6

Establishes a system to control the issuance ofdocuments, including changes
thereto, which prescribe activities affecting quality.

Control ofPurchased Material, Equipment, and Services - QAR-7

Establishes a system to ensure material, equipment and services are procured in
accordance with the requirements spectfted in the procurement documents.

Identification and Control ofMaterials, Pans and Components - QAR-8

Establishes a system for the identijication and control ofmaterial, parts,
components, equipment and partially-completed assemblies to ensure that items
incorporated into the plant are-ofproper configuration and, when necessary,
traceable to all supporting quality assurance documentation.

Control ofSpecial Processes - QAR-9

Establishes a system for the control ofspecial processes.

Inspection - QAR-10

Establishes a system which ensures the program requirements for inspection are
delineated in the spectftcations and contracts and ensures that inspection and
surveillance activities are performed in accordance with predetermined
requirements delineated in written instructions in a planned and systematic
manner. 0'



WNP-2 FSAR Amendment 53
November 1998

Test Control - QAR-Il

Establishes a system to ensure that plant testing activities are performed in
accordance withpredetermined requirements, approved, and delineated in
written instructions.

Control ofMeasuring and Test Equipment - QAR-12

Establishes a system for the control, calibration, and adjustment oftools,
gauges, instruments, and other inspection, measuring, testing, and maintenance
devices at specified periods to ensure the usage ofproper type, range, and
accuracy necessary to verify conformance to established requirements.

Handling, Storage, and Shipping - QAR-13

Establishes system to control the handling, storage, shipping, cleaning, and
preservation ofmaterial, parts, components, and equipment in accordance with
written and approved procedures, instructions and recommendations, to ensure
that the designed integrity and functionaliry ofthe item are maintained.

Inspection, Test, and Operating Status - QAR-14

Establishes a system to indicate the inspection, test, and operating status for all
structures, systems, or components to preclude the inadvertent bypassing oftheir
inspection and test requirements and to prevent their inadvertent operation.

Nonconforming Material, Parts, or Components - QAR-15

..Establishes. a system to.ensure that nonconformances are identified,
documented, segregated or otherwise controlled, prevented Pom inadvertent use
or installation and that nottftcation ofacti ons taken is transmitted to the a+ected
parties.

Corrective Action - QAR-I6

Establishes a system to ensure that signiJicant conditions adverse to quality are
identified, the cause determined, documented, brought to the attention ofupper
management, corrected as soon as possible, and that measures are taken to
preclude repetition.
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q. Quality Assurance Records - QAR-I7

Establishes a system for the control and maintenance ofall records sufli cient
and necessary to provide objective evidence ofthe activities affecting quality.

r. Audits - QAR-18

Establishes a system ofaudits to be performed in a planned and systematic
manner to verify compliance and effectiveness ofthe Supply System QAP.

The WNP-2 Project Management Instructions (PMI) Manual delineates the responsibilities of
and interfaces between project organizations. Each project organization is responsible for
developing and using implementing proceduresli nstructi ons for their assigned functions.

Quality Assurance Instructions, Proj ect Procurement Manuals, and other procedures or
instructions pertinent to specific departmental functions describe the measures used to
implement the provisions ofthe programs.

The Supply System Quality Assurance Manager assigned to the WNP-2 Proj ect is responsible
for establishing and administering the WNP-2 Quality Assurance policies, goals, and objectives tofthe QAP and verifying adequate implementation.

The WNP-2 Quality Assurance personnel have the authority and responsibility to perform the
necessary actions, including provisions for stop work authority, to accomplish their
assignments.

To ensure that WNP-2 Project personnel who perform quality-related activities are cognizant of
the quality requirements, they are provided training and indoctrination as prescribed by the
Project Training Program. The initialindoctrination includes discussions as to the purpose of
applicable codes and standards and familiarization with Appendix B, 10 CFR Pans 50,
50.55(e), and 10 CFR Pan 21. The training phase includes instructions on the Project QA
policies and instructions on specific quality acti vities directly related to individualjob
functions. Personnel ~hose activities require specijfc qualijications such as nondestructive
testing, audit, inspection, and testing are suitably evaluated, trained as appropriate, and
censed.

Training sessions are an ongoing activity and are appropriately documented. Nondestructive
test, audit, test, and inspection personnel qualification records are maintained.

The WNP-2 QAP is audited on a regular basis by the Home O@ce Supply System Audit
Section.
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Contractors who perform safety-related work include the AE, NSSS Supplier, and CM. These

contractors are required to establish and implement QAPs consistent with the applicable
requirements of10 CFR Part 50, Appendix B. These programs are reviewed for adequacy by
WlVP-2 Project personnel. The AE, NSSS Supplier, and Construction Management Contractor
quality-related functions are controlled in accordance with the programs described in
Sections 17.1.2, 17.1.3, and 17.1.4, respectively.

171.1.3 D~iD
Burns and Roe, as AE, is responsible for specifying the overall design ofthe project, except
that GEis responsible for design ofthe NSSS system. Design by other project organizations
(contractors) is performed in accordance with an approved QAP. The details ofthe Burns and
Roe and GE WNP-2 QAPs are described in Sections 17.1.2 and 17.1.3 respectively.

Design control is performed by project organizations in accordance with approved procedures
andlor instructions.

Design input, such as design bases, performance requirements, regulatory requirements,
appropriate quality standards, and industry codes and standards are properly identtfted,
documented, and translated into design documents, such as drawings and specifications.

Procedures describe the controls established for the review, approval, release, distribution,
and revision ofdesign documents involving design interfaces.

Changes in design, including fteld changes, and the reason for changes, are documented,
controlled, and reviewed in accordance with measures commensurate with those applied to
the original activity.

Computer programs for quality affecting activities are controlled, in accordance with quality
.program. requirements ofthe user organizati on.

17.1.1.4 Procurement Document Control

Procurement ofmaterial, equipment, and services for the Proj ect is accomplished through
procurement specifications contracts, or purchase orders which are prepared, reviewed, and
approved by cogniza'nt personnel. Procedures require that procurement documents incorporate
the applicable quality assurance, regulatory code, and design requirements. The procurement
documents require that bidders submit a QAP or plan for major contracts describing their
policies, procedures, and systems to be utilized in the control ofquality throughout the
applicable phases ofproduction, Pom design ro final shipment, erection, or installation.

Procurement documents provide requi rements for suppliers to submit or make available for
review applicable documents such as drawings, spectftcations, procedures, instructions,
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inspection and test records, and quality assurance records to the Project for review andlor
approval.

Procurement documents require suppliers to provide measures for retention, control, and
maintenance oftheir Quality Assurance records procurement documents specify the appropriate
records to be delivered to the Project prior to or with deli very.

When source surveillance is required, procurement documents require suppliers to provide
right ofaccess to theirfaciliries, procedures, and records for inspecrion and audit by Proj ect
personnel. Procurement documents issued after January 1978 require the supplier to establish
measures for reporting 10 CFR Part 21 reportable deftciencies and disposition of
nonconformancesPom procurement document requirements. Procurement documents require
that the supplier retain the responsibility formonitoring and evaluating their sub-tier

suppliers'erformance

to speci+ed requirements.

Procurement documents for spare or replacements contain original, equivalent, or improved
technical requirements including codes and standards and current applicable QAP
requirements.

Changes and revisions to procurement documents are subject to the same or equivalent
reviewlapproval requirements as the original document.

17.1.1.5 Instructions Procedur and Drawin s

Activities a+ecting quality are described in procedures, instructions, and drawings and the
activities are conducted in accordance with these documents.

Procedures, instructions, and drawings include adequate quanritative and qualitative
acceptance criteria to ascertain that the prescribed activities have been satisfactorily
accomplished.

Procedures, instncrions, and drawings are subject to review to assure that applicable codes,
standards, and acceptancelrej ection criteria are included. Review, approval, or information
requirements are included in contract documents.

17.1.1.6 Document C ntr l

A document control system is implemented by the Project. The requirements ensure that
documents, including changes, are reviewed, approved, and released in a timely manner to the
locations where the activity is being performed. The Project prepares procedures, instrucrions,
and drawings as necessary to ensure that activities such as design, procurement,
manufacturing, construction and installation, testing, inspection, auditing, calibration, and
special processes are adequately prescribed and the necessary quality requirements are stated.
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Changes to these documents require review andlor approval commensurate ro that performed
on rhe original document.

Contractorslsubcontractors involved in activities affecting quality are required to establish
measures for document control which satisfy project requirements.

Changes to specrfrcarions and drawings require approval ofrhe cognizant Engineering
personnel. As required by Procurement Documents, changes ro supplier and contractor
drawings and procedures are reviewed and approved by the Project Organization. Changes to
documents such as specifications and drawings are indicated by a revision, change order, or
equivalent documented methods.

Project drawings and specifications, supplier and contractor drawings, current revisions,
addenda, and changes in design and engineering change norices are released in a controlled
manner.

To preclude the inadvertent use ofobsolete or superseded documents, a Project
drawinglspecrftcarion status report is periodically issued. These reports indicate the current
revision to AE drawings and specrftcations and related changes, addenda, and design and
engineering change notices. Site contractors are required to establish measures to ensure that
obsolete or superseded documents are controlled to prevent their inadvertent use.

17.1.1.7 Control Purchased Material E ui ment and Services

Prior to award ofcontract, Quality Assurance, Engineering, and other personnel, as required,
perform an evaluation ofaccepted bids to determine the supplier's capabiliry to meet
procurement requirements. The evaluation may consist ofa direct survey ofthe prospective
supplier's facilityand personnel or, a review and evaluation ofrhe implementation ofhis QAP,
or evaluation ofthe supplier's history ofproviding satisfactory products to rhe project, or
evatuarion ofthe supplier's.current records supported by objective evidence.

Surveillance ofsuppliers, as required, during fabricarion, inspection, testing, and shipment of
materials, equipment, and components is performed to provide assurance that marerial,
equipment, and services conform to procurement document requirements. Surveillances are
conducted by qualifted personnel in accordance wirh established plans and to procedures that
identify the attributes or processes to be witnessed andlor verified and rhe acceptance criteria.
Those items which are simple and standard in design, manufacture, and test, or where quality
characteristics can be verrfted by srandard inspections or tests after delivery, are accepted
during receiving inspection with no source surveillance. Receiving inspection is performed in
accordance with written procedures or instrucrions.

Measures are established to provide for delivery ofdocumentation from the supplier to the site,
prior to or with delivery. These documents provide objective evidence:
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a. That the items conform to the procurement quality requirements such as
spectftcations, codes, and standards,

b. That the required tests, examinations, and inspections have been performed, and

c. That nonconformances have been disposirioned as required.

17.1.1.8 Identi cation and Control o Materials Part and Com onents

Measures are established to identify and control materials, parts, and components including
panially completed subassemblies. Requirements foridentification and traceability are
determined during initiation ofdesign documents and are spectft ed in procurement
specifications and on drawings.

These measures require that items important to the safety ofthe Project are identified in a
manner (i.e., heatllot number, part number, serial number, etc.) that can be traced to the
appropriate documentation, or group ofdocuments, such as drawings, specie cations, purchase
orders, material centftcations, etc. The identtftcation is maintained and verified, as required,
throughout fabrication, installation, and use ofthe item.

Implementation ofthese measures is accomplished by the responsible contractors in
accordance with approved procedures.

Verificarion that items are properly identified is performed during vendor surveillance and
receiving inspection activities.

During receipt inspecrion, materials, parts, and components are identijfed as acceptable or
unacceptable. Where practicable, unacceptable items are physically segregatedPom

- acceptable items. Items identifted as unacceptable may be released forinstallation provided
the following conditions are met:

a. Traceability and identijfcarion is maintained,

b. The item can be brought to an acceptable condition without damage to
associated equipment or structures, and

C. Controls are established to ensure retrievability and, when applicable, limitthe
use ofthe item.
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17.1.1.9 Control o S e ial Processes

Measures are established for the procedural control ofspecial processes that require interim
in-process controls in addition to that inspection andlor examination to ensure achievement of
required quality. Examples ofthese processes are coating/plating, heat treating, welding
material cleaning, and nondestructive testing (NDT).

Special processes specified infabricationlconstruction documents are controlled and are
performed by qualiged personnel using approved procedures and equipment evaluated to
ensure compliance in accordance with applicable codes, standards, and specifications.
Special processes delineated in the procurement documents may require that the applicable
contractors submit procedures for review and approval.

17. I 1 10..~1ns ection

Measures are established to assure that an inspection program is planned and scheduled.

Equipment manufacturers, installers, and constructors are required by procurement documents
to perform the inspection necessary to verify that items conform to established criteria.
Procurement documents also require that inspection activities are performed in accordance
with documented instructions, procedures, and drawings, as applicable.

Measures are implemented to ensure that inspections andlor tests are performed on work
operations as necessary to verify quality, that personnel performing inspections are
independent ofthe individual or group performing the activity being inspected and are
qualifted to the requirements ofthe applicable codes, standards, and company programs.
Records ofcertiftication ofqualification are maintained in a current status. Inspection
planning provides measures to identify mandatory inspection hold points for contractor
inspection personnel. Where appropriate, procedures, instructions, and checklists used in
performing inspections, include as a minimum:

a. Identijication ofcharacteristics and activities to be inspected,

b. Identification ofthe individuals or groups responsible for inspection,

c. Acceptancelrej ection criteria,

d. Inspection method, and

e. Inspection reports attesting to the completion ofinspection and the identity of
the inspector or data recorded.
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'lite inspection program provides tttat modification,repairs, and replacements are inspected in '
accordance with the original design and inspection requirements or acceptable alternatives.

Construction inspection, and receiving inspection at the Project Site is performed by
Construction Management Contractor Quality Control andlor installing contractor Quality
Control personnel for those activities within the scope oftheir responsibility. Construction
Management Contractor Quality Control personnel perform receiving inspection functions on
proj ect supplied materials, parts and components. Construction Management Quality
Assurance personnel perform surveillancelaudit functions on these activities to ensure
compliance with project requirements.

The Supply System Proj ect Quality Assurance performs surveillancelaudit functions on the
preceding activities.

17.1.1.11 Test Control

A test program is established to specify the requirements and to provide foridentification ofthe
testing necessary to demonstrate that structures, systems, and components perform
satisfactorily in service.

Testing as addressed in this section pertains to tests performed on prepurchased equipment and
materials and, tests performed by the contractors on installed equipment, components,
structures, and systems.

The necessary testing requirements are specified in written procedures which incorporate or
reference the acceptance limits contained in design and procurement documents and provide
that.

a. Calibrated testinstrumentation and equipment is available,

b. Tests are performed under suitable environmental conditions with adequate test
methods,

C. Tests are conducted by appropriately trained and qualtfted personnel,

d. Items which are modified, repaired, and replaced are tested in accordance with
the same requirements which were applied to the original items or an approved
alternate, and

e. Test results are documented and evaluated to ensure that test requirements have
been satisfied.
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17.1.1.12 Control o Measurin and Test E ui ment

Measures are established to ensure that tools, gauges, instruments, and other measuring and
testing devices are identified, controlled, adjusted, and calibrated at intervals necessary to
maintain accuracy within specified limits.

Suppliers and site contractors whose activities are quality a+ecting are required to implement
control ofmeasuring and test equipment in accordance with approved procedures. These
procedures contain provisions that:

a. Devices are adjusted and calibrated at prescribed intervals against certtfted
standards having valid relationships to nationally recognized standards, or, if
no national standard exists, the basis for calibration is documented.

Measuring and test equipment is calibrated at specific intervals based on the
required accuracy, purpose, extent ofuse, stability characteristics, and other
conditions affecting measurement control.

C. Measuring and test equipment is calibrated against reference standards.
Records are maintained and equipment adequately identified to indicate
calibration status and usage.

d. When measuring and test equipment is found to be out ofcalibrations written
procedures describe provisions for documenting and evaluating the validity of
previous inspections and tests and, for repeating the original inspecti on or test
using calibrated equipment where necessary to establish acceptability ofsuspect
items.

e. Supplier and contractor procedures specified in procurement documents are
.. reviewed and approved prior to starting work.

17.1.1.13 Handlin Stora e and Shi in

Measures are established to control the handling, storage, shipping, cleaning, and
preservation ofmaterial and equipment to prevent damage or deterioration. Appropriate
procedures are prepared in accordance with design specification requirements and
manufacturer's instructions to provide for special handling, storage, maintenance, cleaning,
and preservation. These activities are accomplished in accordance with approved procedures
or Lnstrucllons.

Where required, procedures address requirements for special protective environments such as
inert gas atmosphere, moisture content levels, and temperature levels and require that:
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a. Procurement documents establish requirements for handling, shipping, storage,
preservation, and maintenance.

b. Items are stored in accordance with their classifications as delineated in Proj ect
lnstrucllons.

c. Storage areas are monitored to assure that the required storage integrity is
maintained.

17.1.1.14 lns ection Test and 0 eratin Status

Measures are established to indicate that inspections and tests performed on structures, systems
and components are known throughout fabrication, installation and test. Indicators such as
tags, stamps, labels, travelers, or other suitable means are utilized to indicate the status ofthe
item. Where required, structures, systems and components such as valves, switches, electrical,
and rotating equipment are tagged or locked out to prevent inadvertant use.

Proj ect organizations and contractors involved in inspection, test, and operation ofequipment,
components, and systems are required to prepare and implement procedures for the control of
these items and activities. Procedures include requirements that speckled inspections and tests
are performed, that application and removal ofstatus indicators are controlled, that bypassing
ofquality a+ecting tests and inspections are controlled, and that systems containing
inoperative, malfunctioning or nonconforming items, structures, or components are identified
and controlled to prevent inadvertant operation.

17.1.1.15 Noncon ormin Materials Parts or Com nents

Measures are established for the control ofmaterial, parts, components, or services that do not
conform to speci+ed requirements.

To prevent inadvertent use or installation, the QAPs ofthe Project organization, site
contractors, subcontractors, and suppliers establish control for identtftcation, documentation,
segregation, review, disposition, and nottftcation to affected organizations ofnon-conforming
materials, pans, components, or services.

Written procedures contain provisions:

a. For the handling, processing and dispositioning ofnonconforming materials,
parts, components, or services,

b. For the identity ofthe individuals or groups with the authority and responsibility
for the review, disposition and approval ofnonconforming items,

0
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c. That nonconforming items are identifted as such, by the appropriate status
indicator and are physically segregated where practical from acceptable items
until dispositioned,

d. That rework or repair ofnonconforming items be subject to the same, or an

equal test or inspection as was originally imposed, or an approved alternate,
and the inspection, testing, rework andlor repair activities are documented,

e. That nonconformance reports are reviewed forpotential 10 CFR 50.55(e) and
Part 21 reponability,

f. For identiftcation and control ofconditional released items,

g. That measures are established in procurement documents to require offsite
vendors and suppliers to include their nonconformance reports, which deviate
Pom procurement documents, as a part oftheir Quality Assurance records, and

h. That site contractors and subcontractors document deviationsjom contract
requi rements, and nonconformances dispositioned "use-as-is" or "repair" are
submitted to the project for review andlor concurrence.

Nonconformance documentation identtftes the nonconforming item, describes the
nonconformance and the disposition of the nonconformance, identtftes any special inspection
requirements and the completion ofinspection, and contains required signatureslapprovals.

Construction Management Contractor Quality Assurance is responsible for the review ofthese
nonconformance reports to ascertain that they have been dispositioned, approved, and closed
oul.

..-Reviews include trend studies, correcti ve action adequacy, and reporting to appropriate levels
ofmanagement.

The AE is responsible to provide acceptance ofdisposition for those conditions for which they
have assigned technical responsibility. When technical responsibility has not been assigned to
the AE, or another design contractor, or when technical requirements are not affected or
technical responsibility has been assumed by the Supply System, the Supply System willprovide
acceptance ofdisposition.

17.1.1.16 Corrective Action

Measures are established to provide for the prompt identification, evaluation, and correction of
conditions adverse to quality such as nonconformances, failures, malfunctions, deltciencies,
deviations, defective material, and equipment.
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The QAPs for the project organization and onsite contractors are required to establish
provisions:

a. That corrective action is implemented in accordance with procedures,

b. That corrective action for significant conditions adverse to quality identify the
cause and include actions to preclude recurrence,

C. Thatfollow-up is performed to verify implementation and close out ofcorrective
action,

d. That for significant conditions adverse to qualiry, the cause and the corrective
action taken are reported to cognizant management levels, and

e. That Corrective Action Reports are reviewed forpotential 10 CFR 50.55(e) and
Part 21 reportability.

17.1.1.17 uali A urance Record

Measures are established to assure that sufhcient records are maintained to provide
documentary evidence ofthe quality ofitems and the acti vities affecting quality.

Quality Assurance records include:

a.
b.
C.

e.

Test logs,
Results of reviews ofinspection, tests, audits, and material analysis,
Surveillance and audit documents,
Qualification ofpersonnel, procedures and equipment,
Drawings, as-built drawings and speciJ7cations,
Procurement documents,
Calibration procedures and reports, and
Nonconformance and corrective action reports.

Inspection and test records contain as applicable:

a.
b.
C.

d.
e.

Type ofinspection, test, or examination,
Identity ofinspector or data recorded,
Date and results ofinspectionltest,
Acceptability,
Action taken relative to deficiencies noted, and
Identification with the applicable item or activity.
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Suppliers, vendors, and contractors are required to furnish Quality Assurance records prior to
or on delivery ofequipment, supplies, structures, or systems, or retain them ifrequired by
contractual agreement.

Procedures are established and contain provisions for the identification ofindividuals or
groups responsible for record transmittals, retention, and maintenance, and provisions for
ensuring that records are identtftable and retrievable.

Record storage facilities are constructed, located and secured to prevent destruction byftre,
flooding, theft, and deterioration by extremes in temperature and humidity.

17.1.1.18 Audits

Measures are established to provide a system for conducting audits to verify compliance with
all aspects ofthe QAP and to determine the effectiveness ofthe program. Allaspects include
activities associated with:

a.

b.
C.

d.

Indoctrination and training programs,
Interface control between the Supply System and the principal Contractors,
Corrective action, calibrating, and nonconformance control systems, and
SAR commitments.

The project organizations and principal contractors have established and implemented an audit
system whichincludes objective evaluations ofquality-related practices, procedures, activities,
and records. The system ensures that the necessary audit functions are performed to
preestablished written procedures or checklists, in a planned and systematic manner, and are
conducted by trained and qualified personnel who do not have direct responsibility in the areas
being audited.

The audit system provides for external audits to. be performed,,as appropriate, by the home
ofli ce, project organization, and principal contractors on their suppliers, vendors, and
contractors, and internal audits to be performed within each organization.

Audits are planned and scheduled on the basis ofthe status and safety importance ofthe
activities being performed. They are initiated early enough and performed at regular intervals
to ensure the QAP is electively implemented during design, procurement, manufacture,
construction, and installation.

Audits are documented and reviewed with the level ofmanagement responsible for the area
audited and, where required, follow-up action including reaudit ofthe deficien areas is
performed.
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Audit data is evaluated to assure that the QAP is effective and properly implemented and the
results are reported to management for review and assessment.

The Supply System WNP-2 quality a+ecting activities are audited on a scheduled basis by the
Supply System home once audit group.

17.1.2 THE BURNS AND ROE, INC. QUALITYASSURANCE PROGRAM

17.1.2.1 ~1ntr ducrion

The Burns and Roe, Inc. (B&R) QAPfor the WPPSS Nuclear Project No. 2 (WNP-2) has
evolved during the design and construction ofWNP-2. The original B&R QAP was described
in the Atomic Energy Commission accepted Preliminary Safety Analysis Report (PSAR) for
WNP-2, Appendix D.O. This QAP was implemented until February 1978, when WPPSS
assumed responsibility for Construction Management, Site Quality Assurance, and Vendor
Surveillance ofselected prepurchased equipment contracts. The B&R QAP was implemented
during this phase of the WNP-2 PSAR Deviation Request No. 15 WP. In this phase, B&R was
responsible for the AE scope ofthe engineering and design ofWNP-2 and provided
experienced Quality Assurance personnel to carry out the Supply System 's assumed
responsibilities. On June I, 1981 B&Rimplemented their Quality Assurance Topical Report,
B&ROE-COM4-1-NP-2A, approved by the Nuclear Regulatory Commission, with documented
exceptions for the B&R engineering and design and procurement acti vities for WNP-2.

17.1.2.2 The Burns & Roe Inc uali Assurance To ical Re ort

i

The QAPfor WNP-2 was implemented by B&R on June I, 1981 and is based on the B&R
Quality Assurance Topical Report with documented exceptions, WNP-2 Final Safety Analysis
Report (FSAR) commitments, WPPSS direction and the B&R contractual responsibilities for the
design and construction of WiVP-2. The B&R responsibilities for the WiVP-2 Project are
engineering and design, and procurement activities for assigned prepurchased equipment
contracts. The exceptions to the Quality Assurance Topical Report are identified in the
following subparagraphs.

17.1.2.3 Exce tions to the Burns & Roe Inc. uali. Assurance To ical Re ort

17.1.2.3.1

Para ra h4.1.2

Chapter I - Organization

The B&R WNP-2 Project Organization chan is shown as Figure 17.1-4.
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64 2 4. 33

Construction Management is not within B&Rscope ofservices.

17.1.2.3.2 Chapter Il -, Quality Assurance Program

mlh 2.3

The US NRC Regulatory Guides applicable to WNP-2 are identij1ed in Section l.8.3 ofthe
WNP-2 FSAR.

hhhh4. 6

Under the B&R WNP-2 QAP, satisfactory accomplishment ofthe following quality affecting
functions shall be verified:

a. The design process is accomplished in accordance with established procedures.

b. Speciftcations contain appropriate quality requiremerus.

C. For those prepurchased equipment contracts for which Burns and Roe performs
the vendor surveillance function:

1. Contractors'APs and procedures are adequate,

2. Nonconformances are identtji ed and dispositions provided, and

3. Material receiving, inspecrion, and storage functions are performed in
accordance with established procedures.

d. Surveillance ofthe activities performed by Contractors whose sole function is to
provide engineering and design services.

e. Audits ofthe quality a+ecting acrivities described above are performed on a
scheduled basis.

17.1.2.3.3 Chapter III- Design Control

~62.3
10 CFR 50, Appendix B and ANSI N45.2 are the basis for the B&R design control program.
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P ra ra 4.1

The detailed design effort is based only on an approved project criteria document.

6

Additional design reviewsiverijications have been performed on a sampling ofpreviously issued
system designs by the performance ofspecial design reviews in accordance with project
procedure WNP-2-ED-OI3.

Burns & Roe, Inc. procedures for design control have been upgraded to verify that fiuure
issued designs and modifications comply with applicable codes, standards, and design
requirements.

17.1.2.3.4

ppph 6

Chapter IV - Procurement Document Control

Records to be retained, controlled and maintained by a supplier are not identified in the
specification.

~h4
The appropriate commercial requirements are established by WPPSS andior B&R and may be
incorporated during the initialpreparation ofthe technical specification. WPPSS prepares the
potential bidders list.

Para ra h 5

., Award is determined by WPPSS using the bid evaluation prepared by B&R.

64'" 6

Technical specifications are not normally conformed. When technical specifications are
conformed, the changes are reviewed and approved in accordance with the same procedure
used for the original technical specification.

h

Later procurement ofspare or replacement parts shall be to the original or improved technical
requirements. Impositions ofQuality Assurance requirements willbe in accordance with the
Quality Assurance requirements ofthe existing specification forprocurement ofcomponents

l
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which are added to existing contracts. The latest WNP-2 Project Quality Programs are

imposed on new procurements.

17.1.2.3.5 Chapter V - Instructions, Procedures, and Drawings

h

Burns and Roe, Inc. review ofQuality Assurance plans required by procurement documents is
limited to those prepurchased contracts for which B&Rperforms the vendor surveillance

function.

~h. 5

Burns and Roe veri'ation ofthe implementation ofinstructions, procedures, and drawing
programs is limited to those prepurchased contracts for which B&Rperforms the vendor
surveillance function.

17.1.2.3.6 Chapter VI - Document Control

P~h2. I

The B&R WNP-2 QAP, in regard to document control, does not govern the following:

a. Procurement documents, except forprepurchased equipment contracts for which
B&Rperforms the vendor surveillance function,

b. Quality Assurance plans, except for the B&R Quality Assurance Plan and the
quality assurance plans prepared by prepurchased equipment contracts for
which B&Rperforms the vendor surveillance function,

c. Contractor manufacturing, inspection, and testing procedures, except for those
prepared by prepurchased equipment contracts for which B&Rperforms the
vendor surveillance function,

d. Construction and operational test procedures, and

e. Nonconformance reports, except for those prepared by prepurchased equipment
contracts for which B&Rperforms the vendor surveillance function.
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Para ra h 2.3

Changes to documents listed in Paragraph 2.1 may be made and implemented prior to the
o@cial revision ofthe document provided an advance change system exists and is controlled by
approved project instruction andlor procedures.

Para ra hs 2.6and 2.7

Burns and Roe verification of Contractor's document control programs is limited to those
prepurchased contracts for which B&Rperforms the vendor surveillance function.

17.1.2.3.7 Chapter VII- Control ofPurchased Material, Equipment, and Services

3

Recommended bidder lists are not prepared by B&R.

3333 hh

Quality Assurance audits are performed after contract award.

~hh 3

Recommendations for award are made by proj ect management to GPSS and WPPSS approves
and makes the award.

h

Records ofB&R bid evaluations and recommendation are only maintained by B&Rfor the
supplier selection process.

Para ra hs 5 and 6

Surveillance plans are approved by the Manager of Vendor Surveillance and are subject to
Project Quality Assurance review.

Para ra hs 63 and 7

Not applicable to B&R WNP-2 QAP.
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17.1.2.3.8 Chapter VIII- Identification and Control ofMaterial Parts and Components

~Ph 2

Veri+cation ofidentificari on ofcomponents, assemblies and subassemblies is performed by
B&R only on prepurchased contracts for which B&Rperforms a ftnal inspection prior to
shipment.

17.1.2.3.9 Chapter IX- Control ofSpecial Processes

Para ra hs 2.5 and 266

Only when performing the function ofvendor surveillance on prepurchased contracts does B&R
evaluate and verify a Contractor's special process control program.

17.1.2.3.10 Chapter X - Inspection

Ppp2 2.I.
The applicability of US 1VRC Regulatory Guides is as committed in Section l.8.3 ofthe HAP-2
FSAR. Mandatory hold points forprepurchased contracts are established after contract award
and are contained in the Vendor Surveillance Plan for each Contract.

Ppp2 2

Veri/cation that the contractor's inspection program is being electively implemented is
accomplished by a series ofsurveillances and audits performed by quality assurance personnel
for those prepurchase contracts which Burns and Roe has retained the vendor surveillance
function.

17.1.2.3.11 Chapter Xl- Test Control

Pppl2. I

The applicability of US NRC Regulatory Guides are as committed in Section 1.8.3 ofthe
WNP-2 FSAR.

6222 .66

Verification ofthe implementation ofa Prepurchase Contractor's test control program is
performed by B&Rforprepurchased contracts when B&Rperforms the vendor surveillance
function.
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17.1.2.3.12 Chapter XII- Control ofMeasuring and Test Equipment

Ppph 2 3.
Selected prepurchase contractor programs for the control ofmeasuring and test equipment are

subject to engineering review and approval by B&R.

Vertftcation that the program for the control ofmeasuring and test equipment is being
effectively implemented is ensured by a series ofsurveillances and audits performed by quality
assurance personnel for those prepurchase contracts which Burns and Roe has retained the

vendor surveillance function.

17.1.2,3. 13 Chapter Xlll- Handling, Storage, and Shipping

~Ph 23.
Only selected prepurchase contractor programs for the control ofhandling, preservation,

storage, cleaning, packaging, and shipping ofitems are subject to review and approval by
Burns and Roe, Inc. personnel. This procedurally controlled and documented review is the

responsibility ofthe cognizant system or component engineer and includes review by a quality
assurance engineer. Project management, based on comments generated during the review,
makes an approval determination.

~h2. 3

Not applicable to B&R WlVP-2 QAP.

Para ra hs 2.5 2.6 and 2. 7

These requirements are applicable to those prepurchased contracts for which B&Rperforms
the vendor surveillance function.

Para ra h2

Veri+cation ofthe implementation ofContractor programs for handling, storage, and shipping
is performed by B&R onlyforprepurchased contracts when B&Rperforms the vendor
surveillance function.
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17.1.2.3.14 Chapter XIV- Inspection, Test, and Operating Status

~22. 3

Not applicable to B&R MAP-2 QAP.

~Ph
Selected prepurchase contractor programs for inspection, test, and operating status are subject
to engineering review and approval by B&R,forprepurchased contracts which B&R has
retained by vendor surveillance function.

~h. 3

Veri@cation that the inspection, test, and operating status program is being effectively
implemented is ensured by a series ofsurveillances and audits performed by quality assurance
personnel forprepurchased contracts which B&R has retained the vendor surveillance
function.

17.1.2.3.15 Chapter XV- Nonconforming Materials, Parts, or Components

gW!h 2.

Nonconformance reports are not included inftnal data packages forwarded to B&R.
Nonconformance reports on the WNP-2 Project are not issued or analyzed for quality trends by
B&R.

Para ra h 2.3

Selected prepurchase contractor nonconformance control. programs are subject to engineering
review and approval by B&R.

h

Allnonconformance reports for those conditions for which B&R has the assigned technical
responsibility require engineering review and approval by B&R. Such dispositioned
nonconformance reports must be concurred in by the B&R Quality Assurance Manager or
designated Quality Assurance Engineers.

Not applicable to the B&R WNP-2 QAP.
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17.1.2.3.16 Chapter XVI- Corrective Action

No deviations.

17.1.2.3.17 Chapter XVII- Quality Assurance Records

No deviari ons.

17.1.2.3.18 Chapter XVIII- Audits

Ppph 2 IP.
Not applicable to B&R WNP-2 QAP.

~PI 2 II.
The audit program on material and equipment suppliers applies only to those prepurchased
contracts for which B&Rperforms the vendor surveillance function.

17.1.3 GENERAL ELECTRIC COMPANY QUALITYASSURANCE PROGRAM

The applicable QAP and detailed procedures ofthe WNP-2 NSSS and fuel have evolved during
the design and construction phases ofthe WNP-2 plant. The original GE program for WNP-2
was implemented in 1968 and is described in the PSAR, Appendix D. The program at that
time was in accordance with the Nuclear Energy Division (NED) quality objectives for safety
and reliable systems and components as set forth in the "Blue Book" issued August 20, 1968.
On October 1, 1969, the "Blue Book" was replaced with the "Green Book", Revision 0, which
incorporated the intent ofthe then "Proposed Atomic Energy Commission (AEC) Quality
Assurance (QA) Criteria. " The "Green Book" has proceeded through several revisions since

— 1969. The latest revision is NEDO-11209-04A, dated October 1980. Table 17. 1-1 is a matrix
showing the entire evolutionary process which the GE program has undergone since
August 1968 and identiPes related NRC and industry standards that were applied. The actual
version in effect at any point in time controlled the QA measures applied to WNP-2 by GEfor
work when it was initiated, consistent with any necessary contractual adjustments to update
Pom the 1970 base date ofthe contract with WPPSS. For example, any work initiated after
March 1978, applies the criteria represented by "Green Book" (NEDO-11209-04A). Note that
those portions dealing with the Standard Reactor Island (STRIDE) are not applicable to
WNP-2 in that WNP-2 is not provided a STRIDE by GE,

In so far as the NSSS is concerned, GE positions and commitments to regulatory guides and
ANSI Standards, as made in the applicable revisions ofiVEDO-11209, take precedence over
the positions and commitments described in the FSAR Chapter 3.
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17.1.4 BECHTEL POWER CORPORATION QUALITYASSURANCE PROGRAM

17.1.4.1 uali Assurance To ical Re ort

The Bechtel QAP Plan for use by the Bechtel Power Corporation during Construction
Management and System Completion ofWPPSS Project WNP-2 is described in the
NRC-approved Bechtel Topical Report BQ-TOP-I, Revision 3A, Bechtel uali Assurance
Pro ram r Nuclear Power Plants.

17.1.4.2 Sco e o Res onsibili

This section describes Bechtel responsibilities forproviding quality-related services in
Construction Management and Systems Completion to the Supply System on the WNP-2
Proj ect. The scope ofresponsibility divers from that indicated in BQ-TOP-1 in that Bechtel
does no function as the responsible design engineering organization. Therefore, those
provisions in BQ-TOP-1 associated with design engineering do not apply.

Bechtel willhave an engineering management group under the direction ofthe Project
Engineering Manager. This group willprovide engineering management staffsuppon
capability to the Supply System. Engineering personnel willassist in developing the scope and
relative priority ofremaining engineering activities and willinterface with Supply System
licensing personnel. Bechtel may perform engineering design assignments on a task basis.
Such design tasks willmeet design requirements established by the AE (B&R) and willbe
performed to the applicable requirements ofBQ-TOP-l.

Bechtel willperform construction in the completion ofsystems, structures, components as
assigned by the Supply System, utilizing materials provided by the Supply System.

Construction Management provisions for quality-related services include:

a. Receiving, including receipt inspection ofSupply System purchased items;

b. Storage and maintenance ofSupply System purchased items;

c. Contractorivendor QA documentation review, retention, and turnover to the
Supply System;

d. Review and approval ofonsite contractor quality-related procedures and
manuals;

e. QA/QC audit and surveillance inspection over onsite contractor activities;

f. Administration ofthe project program for controlling nonconforming items;
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Administration ofthe project program for control ofdesign documents, and

Procurement services, including procurement supplier quality services, in
support ofconstruction activities.

Pro'ect-Uni ue Modi cation to B -TOP-I Revision 3A

Introducrion, Page 3- Replace Regulatory Guide 1.58 (August 1973) with
Regulatory Guide 1.58, Revision I (September 1980).

Introducrion, Page 3 - Add Regulatory Guide 1.146 "Qualification ofQuality
Assurance Program Audit Personnel for Nuclear Power Plants" (Revision 0,
1978). See Section 1.8.3 for compliance statement.

Introduction, Page 3 - Replace ANSI Standard N45.2. 12-1974 with Regulatory
Guide l.144, "Auditing ofQuality Assurance Programs for Nuclear Power
Plants" (Revision I, 1980). See Section 1.8.3 for compliance statement.

Section I, Organization, Subsecrion 1.5.1, Page 10 - Replace Subsection 1.5.1
with Attachment I.

Section I, Organization, Subsection 1.5.2, Page 10 - Replace Subsection 1.5.2
with Attachment 2.

Section I, Organization, Subsection 1.5.4, Page ll-Replace Subsection 1.5.4
with Attachment 3.

Section 2, Quality Assurance Program (Subparagraphs 2 and 4), Page 23-
Change Regulatory Guide 1.58 (August 1973) to Regulatory Guide 1.58,
Revision I (September 1980).

Section 2, Quality Assurance Program (Subparagraph 3), Page 23 - Change
ANSI N45.2. 12 to ANSI N45.2.23.

Change "Project Engineer" to "Project Engineering Manager" throughout.

Table I, "Bechtel Quality Program Documents", Page 57 and 58 - Add to
Table I the Project Documents shown on Attachment 4.

Add Figure 15, Bechtel Projects Management Organization, Attachment 5.

Add Figure 16, Quality AssurancelQuality Control Organization, Attachment 6.
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Appendix A, Bechtel Position on QA NRC Regulatory Guides and ANSI
Standards - Delete 5th paragraph (A-7) on Page A-1; Delete pages A-7 through
A-13 entirely. Delete 11th paragraph (A-22) on Page A-1; delete Pages A-22
and A-23 entirely.

Appendix B, Division Quality Policies, Scope, and Relationship to 10 CFR 50,
Appendix B - Add Project Nuclear Quality Assurance Manual as shown by
Attachment 7.
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ATTACHMENT1

The Manager ofProj ects (Attachment 5) is the senior Bechtel representative assigned to the
WNP-2 Project. The Manager ofProj ects reports to the Division Manager ofProj ect
Operations and is responsible forproviding overall project direction to ensure the consistent
and coordinated application ofBechtel policies and skillsfor the benefit ofthe WNP-2 Project.
The Manager ofProject 's staff includes a Deputy Manager ofProjects and other managers to
coordinate activities in labor relations, the quality program, and administrative services.
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A?TACHMENT2

UALITVA SURANCE

The SFPD QA Manager (SFHO) is independent ofrhe other managers within the division and
has the authority to carry out the responsibilities listed below in directing the Division
QAP. He is assisted by a staffofQuality Assurance Managers (SFHO) assigned ro functional
areas ofProgram, Technical Services, Training, Project QA, and Audit. The SFPD QA
Manager's (SFHO) functions for the WNP-2 Project include:

a. Provide technical guidance and concurrence for the WNP-2 Project QAPfor
conformance with the requirements of10 CFR 50, Appendix B;

b. Formulate and approve Division Quality Assurance Department Procedures
which define responsibilities, authority, and functions ofSFPD home once staff
Qualiry Assurance Depanment personnel. Review and concur with the WNP-2

PQAM and revisions;

C. Maintain an awareness of WNP-2 projecr status, through management audit and
day-to-day contact with the Manager ofQuality, and provide assistance to the
Manager ofQuality ro ensure timely and effective implementarion ofthe WNP-2

QAP;

d. Formulare and conduct management QA audirs to assure compliance with the
WNP-2 Nuclear Quality Assurance Manual (NQAM) and implementing
procedures, and identify quality problems; identify the need for corrective action
and initiate, recommend, coordinate or provide solurions; and verify
implementation ofsolutions and corrective actions;

e. Provide and maintain a qualifiied and suitably trained sraffofQuality Assurance
Engineers to carry out required project and staQfuncrions. Assign Quality
Assurance Engineer(s) to the WNP-2 proj ect and provide them with
administrative direction through the QA Manager - Projects (SFHO);

f. Formulate and implement programs to provide indoctrination and training of
Quality Assurance Depanmenr Personnel to ensure that suitable profrciency is
maintained; and

g. From informarion supplied by the Manager ofQuality, provide quarterly reports
to the Division Manager and Manager ofQuality Assurance, evaluating the
status and adequacy ofthe WNP-BPC QAP, and advising ofany problems
requiring program revision or special attention including recommendations for
correcrive actions. At least annually, a meeting is held wirh the Division
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Manager (SFHO) and his staff on the subject ofstatus and adequacy ofthe
Division QAP. The Manager ofQuality participates in this meeting to cover the
status and adequacy ofthe WNP-2 QAP.

0,
MANAGER OF UALITY

The Manager ofQuality receives administrati ve, technical, and project direction from the
Manager ofProjects, and is responsible for the project and technical di rection ofthe WNP-2
QAP. The Manager ofQuality receives technical guidance for QA and QCPom the SFPD QA
Manager (SFHO) and Chief Construction Quality Control Engineer (SFHO) respectively. He
is assisted by, and provides project and technical direction to the Project Quality Assurance
Engineer and Project Construction Quality Control Engineer (Attachment 6). The Manager of
Quality is independent ofthe other line managers within the Project Management organization
and has the authority to carry out the responsibilities listed below in directing the QAP
including authority to stop work or controlfurther processing. The Manager ofQuality's
functions include:

a. Provide technical and project direction to Quality Assurance Engineers assigned
to the Supply System projects;

b. Formulate and approve, after review and concurrence by the SFPD QA
Manager (SFHO) the Supply System Projects SAR and QAPs as deftned in the
Supply System Project's NQAMs. The NQAMs shall be in conformance with the
requirements of10 CFR 50, Appendix B, the TPO Quality Program Policy
Manual, and the appropriate Project SAR;

C. Formulate and approve, after review and concurrence by the SFPD QA
Manager (SFHO) the revisions to the Supply System Projects SARS and NQAMs.
Coordinate revisions to implementing procedures to improve effectiveness ofthe
QAP and update the program;

d. Formulate and approve, after review and concurrence by the SFPD QA
Manager (SFHO) the Project Qualiry Assurance Department Procedures and
revisions for Supply System Projects which deftne responsibilities, authority, and
functions ofSupply System Projects Quality Assurance personnel;

e. Review quality-related procedures and manuals prepared by centralized support
functions outside ofthe Division (e.g., Procurement, C&$, M&QS) to verify
conformance with requirements ofthe Supply System Projects NQAMs and
approve, through the Manager ofQuality Assurance BPC, for use as part ofthe
QAP on the Supply System projects;
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f. Maintain an awareness ofproject status, through contact with the Manager of
Projects and ensure timely and effective implementation ofthe QAP;

g. Direct the performance ofproject audits to ensure compliance with Supply
System projects NQAMs and implementing procedures, and to identify quality
problems; identify the need for corrective action and initiate, recommend,
coordinate or provide solutions; and verify implementation ofsolutions and
corrective actions;

h. Provide quarterly reports to the SFPD QA Manager (SFHO) evaluating the
status and adequacy ofthe Supply System proj ects QAP and advising ofany
problems requiring program revision or special attention, including
recommendations for correcti ve actions;

Review Division standard criteria for specifying QAP requi rements applicable to
contractors and subcontractors, and approve for use on the Supply System

proj ects; and

Coordinate the Quality Assurance and Quality Control functions for the Supply
System Projects with the Division groups having qualityfunctions, and with
groups outside the Division having qualityfunctions, e.g., M&QS, C&S, and
PSQD.
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ATTACHMENT3

0'IVISI

N N TRUCTION

The Manager ofDivision Construction provides technical and administrative direction ofthe
Construction Department personnel. The Manager ofDivision Construction (SFHO) is
assisted by CMs (SFHO), Chief Construction Engineers (SFHO), where assigned, and the
Chief Construction Quality Control Engineer (SFHO). Construction Managers (SFHO) are
responsible for the management and technical direction ofassigned proj ects, and for ensuring
that construction projects are provided with appropriate personnel and are following
prescribed division practices and procedures for conduct ofconstruction activities. Chief
Construction Engineers (SFHO) are responsible forproviding division standard work
procedures to the projects.

Formal quality verification inspection and onsite contractor surveillance inspection activities
performed by Bechtel are the responsibility of Construction Quality Control. The Chief
Construction Quality Control Engineer (SFHO) is responsible forproviding administrative
direction to the Construction Quality Control Engineers assigned to the O'NP-2 Project. The
Chief Construction Quality Control Engineer's functions include:

a. Provide administrative direction to the Project Construction Quality Control
Engineer,

b. Assign quality control engineers to the project,

C. Assist with the training and qualification ofconstruction quality control
engineers, and

Provide technical guidance to the Manager ofQualityfor the preparation of
quality control procedures and instructi ons.
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ATTACHMENT4

WWP-2 PROJECT UALITFPROGRAM DOCUMENTS

Documents
Originating
Authority

Revt'nvfor QA
Policy and
Program

Re uirements

Authorizing
Approval Contents

WNP-2 Nuclear Project QA
Quality Assurance Engineer
Manual (NQAM)

WNP-2 Proj ect QA Project QA
manual (PQAM) Engineer

SFPD QA Manager Manager ofQuality
(SFHO)

SFPD QA Manager Manager ofQuality
(SFHO)

Quality program
policy. Based on
Division policy as
contained in SFPD
Standard NQAM

Procedures for
conducting Project
QA activities

WNP-2
construction
Quality Control
Manual (CQCM)

WNP-2
Construction
Procedures

WNP-2 Bechtel
Quality Assurance
Manual ASME
Nuclear
Components

Project
Construction

Project Field
Engineer

Manager ofCodes
and Standards

Project QA
Engineer

Project QA
Engineer

Manager ofQuality
and SFPD - QA
Manager (SFHO)

Manager ofQuality

Chief Construction
Engineer (SFHO)

President - BPC
and appropriate
authorized code
inspection agency

Responsibilities and
procedures for
construction QC
activities

Responsibilities and
requirements for
construction site
actt vtues

Policies and
procedures for
overall Bechtel
Program applicable
to ASME work

Engineering
Department Project
Instructions

Project Engineering Project QA
Manager Engineer

SFPD Engineering
Manager

Responsibi lities and
requirements for
engineering
departments
acti vities

WNP-2 Field
Procurement
Procedures
/indi vidualjobsite
instructions (IJI)j

Project Field
Procurement
Manager

Project QA
Engineer

Manager ofField
Procurement

Responsibilities and
requirements for
ftieldprocurement
activities

Procurement
Supplier Quality
Manual

Manager
Procurement
Supplier Quality

Manager QA - BPC Manager
Procurement
Supplier Quality

Procedures for
procurement,
supplier quality
activities

Field Procurement Manager Field
Procurement

Manager QA - BPC Manager Field
Procurement

Procedures forfieid
procurement
activities
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ATTACHMENT5

DIVISION PROJECT
OPERATIONS 8 SERVICES

MANAGER

SFPD HOME OFFICE

WNP-2 PROJECT

MANAGER OF PROJECTS

PROJECT MANAGER

0

PROJECT
COST AND SCHEDULE

MANAGER

MANAGER OF
QUALITY

SITE
CONSTRUCTION

MANAGER

PROJECT
ENGINEERING

MANAGER
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QUALITY ASSURANCE/QUALITY CONTROI ORGANIMTION

SFPD

QA MANAGER

(SFHO)

SFPD
Chief Construction

Quality Control
Engineer (SFHO)

MANAGER

OF
QUALITY

PROJECT

QUALITY
ASSURANCE

ENGINEER

PROJECT
CONSTRUCTION

QUALITY CONTROL
ENGINEER

LEGEND AND NOTE

PROJECT AND TECHNICAL DIRECTION

TECHNICAL GUIDANCE AND COORDINATION

NOTE: The SFPD QA Manager (SFHO) is responsible
for performing management QA audits of the

WNP-2 Pro)ect
Quality Assurance/Quality Control
Organization

ADMNISTRATIVE DIRECTION



APPENDIX 8
DIVISION QUALITY POLICIES'COPES AND RELATIONSHIP

TO 10 CFR 50 'PPENDIX B

NNP-2 NUCLEAR QUALITY
ASSURANCE MANUAL
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17.2 UALITYA SURANCE DURIN THE PERATI NS PHASE

The WNP-2 program for quality assurance during the operations phase is provided separately
in the Washington Public Power Supply System Operational Quality Assurance Program
Description (WPPSS-QA-004).

17.2-1
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I.A.1.2 Shift Su ervisor Res onsibilities

Position (NUIKG-0578, 2.2.1.A)

a. The highest level of corporate management of each licensee shall issue and
periodically reissue a management directive that emphasizes the primary
management responsibility of the shift supervisor for safe operation of the plant
under all conditions on his shift and that clearly establishes his command duties.

b. Plant procedures shall be reviewed to ensure that the duties, responsibilities, and
authority of the shift supervisor and control room operators are properly defined
to effect the establishment of a definite line of command and clear delineation of
the command decision authority of the shift supervisor in the control room
relative to other plant management personnel. Particular emphasis shall be
placed on the following:

The responsibility and authority of the shift supervisor shall be to
maintain the broadest perspective of operational conditions affecting the
safety of the plant as a matter of highest priority at all times when on
duty in the control room. The idea shall be reinforced that the shift
supervisor should not become totally involved in any single operation in
times of emergency when multiple operations are required in the control
room.

2. The shift supervisor, until properly relieved, shall remain in the control
room at all times during accident situations to direct the activities of
control room operators. Persons authorized to relieve the shift
supervisor shall be specified.

3. Ifthe shift supervisor is temporarily absent from the control room during
routine operations, a lead control room operator shall be designated to
assume the control room command function. These temporary duties,
responsibilities, and authority shall be clearly specified.

C. Training programs for shift supervisors shall emphasize and reinforce the
responsibility for safe operation and the management function of the shift
supervisor is to provide for ensuring safety.

d. The administrative duties of the shift supervisor shall be reviewed by the senior
officer of each utility responsible for plant operations. Administrative functions
that detract from or are subordinate to the management responsibility for
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ensuring the safe operation of the plant shall be delegated to other operations
personnel not on duty in the control room.

Clarification

The table attached provides clarification to the above position.

WNP-2 Position

The administrative duties of the shift manager have been reviewed; inappropriate functions
were delegated to other personnel including the shift support supervisor. The shift support
supervisor willassist the shift manager by directing personnel assigned to perform
balance-of-plant operating functions and by performing shift administrative duties.

WNP-2 procedures have been reviewed to ensure that the shift manager, control room
supervisor, shift support supervisor, and operator functions are defined adequately to establish
the shift manager as the commanding authority for plant operations relative to other plant
management. The shift manager is to ensure the safe operation of the plant under all
.conditions. During an emergency, the responsibility for directing and controlling the actions
of the operating crew to place and maintain the plant in a safe condition rests with the
shift manager. During accident conditions, the shift manager willnormally be in the control
room at all times until properly relieved. He may elect to direct recovery activities at the
scene of the accident.

This principle has been reinforced by management directive that emphasizes that the shift
manager's primary responsibility is the safe operation of the plant under all conditions.

The shift manager's administrative duties willbe reviewed annually by the operations manager
to ensure that administrative responsibilities do not interfere with the primary responsibility.

Appropriate documentation willbe available onsite for review by the Nuclear Regulatory
Commission (NRC) I&EBranch.

This position has been accepted in the NRC Staff Safety Evaluation Report NUIREG-0892
dated March 1982, section 13.5.1.8.

B.1-2
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TABLEI.A.1.2-1

SHIFT SUPERVISOR RESPONSIBILZHH) (2.2.1.A)

NUREG-0578 Position (Position Number) Clarification

Highest Level of Corporate Management (1.) Vice President, Nuclear Operations

Periodically Reissue (1.)

Management Direction (1.)

Properly Defined (2.0)

Until Properly Relieved (2,B)

Annual Reinforcement of Company Policy

Formal Documentation of Shift Personnel, All
Plant Management, Copy to IE Region

Defined in Writing in a Plant Procedure

Formal Transfer of Authority, Valid SRO
License, Recorded in Plant Log

Temporarily Absent (2.C)

Control Room Defined (2.C)

Any Absence

Includes Shift Manager Office Adjacent to the
Control Room

Designated (2.C)

Clearly Specified

SRO Training

Administrative Duties (4.)

Administrative Duties Reviewed (4.)

In Administrative Procedures

Defined in Administrative Procedures

Specified in ANS 3.1(Draft) Section 5.2.1.8

Not Affecting Plant Safety

On Same Interval as Reinforcement: i.e.,
Annual by Vice President, Nuclear Operations

This requirement was met before fuel loading. See NUREG-0578, Section 22.1a, Item 4 and NRC
letters ofSeptember 27 and November 9, 1979

B.1-3
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I.A.2.1 Immediate U radin of erator and Senior erator Trainin and uglification

Position (NUREG-0737)

Effective December 1, 1980, an applicant for a senior reactor operator (SRO) license willbe
required to have been a licensed operator for 1 year.

Applicants for SRO either come through the operations chain (C operator to B operator to
A operator, etc.) or are degree-holding staff engineers who obtain licenses for backup
purposes.

In the past, many individuals who came through the operator ranks were administered SRO
examinations without first being an operator. This was clearly a poor practice and the letter of
March 28, 1980, requires reactor operator experience for SRO applicants.

However, the NRC does not wish to discourage staff engineers from becoming licensed SROs.
This effort is encouraged because it forces engineers to broaden their knowledge about the
plant and its operation.

In addition, to attract degree-holding engineers to consider the shift supervisor's job as part of
their career development, the NRC should provide an alternate path to holding an operator's
license for 1 year.

The track followed by a high school graduate (a non-degreed individual) to become an SRO
would be 4 years as a control room operator, at least one of which would be as a licensed
operator, and participation in an SRO training program that includes 3 months on shift as an
extra person.

The track followed by a degree-holding engineer would be, at a minimum, 2 years of
responsible nuclear power plant experience as a staff engineer, participation in an SRO training
program equivalent to a cold applicant training program, and 3 months on shift as an extra
person in training for an SRO position.

Holding these positions ensures that individuals who willdirect the licensed activities of
licensed operators have had the necessary combination of education, training, and actual
operating experience prior to assuming a supervisory role at the facility.

The staff realizes that the necessary knowledge and experience can be gained in a variety of
ways. Consequently, credit for equivalent experience should be given to applicants for SRO
licenses.

Applicants for SRO licenses at a facility may obtain their one year operating experience in a
licensed capacity (operator or senior operator) at another nuclear power plant. In addition,
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actual operating experience in a position that is equivalent to a licensed operator or senior
operator at military propulsion reactors willbe acceptable on a one-for-one basis. Individual
applicants must document this experience in their individual applications in sufficient detail so
that the staff can make a finding regarding equivalency.

Applicants for SRO licenses who possess a degree in engineering or applicable sciences are
deemed to meet the above requirement, provided they meet the requirements set forth in
sections A.l.a and A.2 in enclosure 1 in the letter from H. R. Denton and all power reactor
applicants and licensees, dated March 28, 1980, and have participated in a training program
equivalent to that of a cold senior operator applicant.

The NRC has not imposed the 1 year experience requirement on cold applicants for SRO
licenses. Cold applicants are to work on a facility not yet in operation; their training programs
are designed to supply the equivalent of the experience not available to them.

Clarification

None.

WNP-2 Position

WNP-2 was not yet in operation at the imposition of this requirement, however, all initial
license applicants went through a training program designed to supply the equivalent of the
reactor operator experience not available to them, and as such, license applicants who
successfully completed the Cold License Training Program at the SRO level were scheduled to
take an SRO exam. Those license candidates who successfully completed the program at the
RO level were scheduled to take an RO exam.

Individuals applying for an SRO license 1 year after fuel load have been required to have been
an RO for at least 1 year, unless previous experience in an equivalent position at another
nuclear plant or at a military propulsion reactor precluded the need for it. License applicants
falling in the latter category have been documented on a case-by-case basis regarding
equivalency. In addition, SRO license applicants who possess a degree in engineering or
applicable sciences are considered to meet the 1 year experience requirement as an RO
provided they

a, Satisfy the requirements set forth in sections A.l.a and A.2 in enclosure 1 of
the letter from H, R. Denton to all power reactor applicants and licensees, dated
March 28, 1980, and

b. Have participated in a training program equivalent to that of a cold SRO
applicant.

,
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This position has been accepted in the WNP-2 Safety Evaluation Report NUREG-0892 dated
March 1982, section 13.2.1.1.

The italicized information is historical and was provided to support the application for an
operating license.

I.C.1 GUIDANCEFOR THE EVALUATIONANDDEVELOPMENT OF PROCEDURES
FOR TRANSIENTS ANDACCIDENTS

Position (NUREG-0737)

In the letters ofSeptember 13 and 27, October 10 and 30, and November 9, 1979, the 0+ce
ofNuclear Reactor Regulation required licensees ofoperating plants, applicants for operating
licenses and licensees ofplants under construction to perform analyses oftransients and
accidents, prepare emergency procedure guidelines, upgrade emergency procedures, including
procedures for operating with natural circulation conditions, and to conduct operator
retraining (see also Item I.A.2.1). Emergency procedures are required to be consistent with
the actions necessary to cope with the transients and accidents analyzed. Analyses of
transients and accidents were to be completed in early 1980 and implementation ofprocedures
and retraining were to be completed 3 months after emergency procedure guidelines were
established; however, some difhculty in completing these requirements has been experienced.
Clarification ofthe scope ofthe task and appropriate schedule revisions are being developed.
In the course of review ofthese matters on Babcock and Wilcox (B&W) designed plants, the
staff willfollowup on the bulletin and orders matters relating to analysis methods and results,
as listed in NUREG-0660, Appendix C (see Table C.l, Items 3, 4, 16, 18, 24, 25, 26, 27;
Table C.2,Items 4, 12, 17, 18, 19, 20; and Table C.3, Items 6, 35, 37, 38, 39, 41, 47,
55, 57).

Changes to Previous Requirements and Guidance:

a. Modi/cation to Clarification

l. Addresses owners'roup and vendor submittals.

2. References to task action plan Items I.C.8 and I.C.9.

3. Scope ofprocedures reviewis explained.

4. Establishes configuration control ofguidelines for emergency
procedures.

B,1-7
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b. Modification to Implementarion

1. Deleted reference to NUREG-0578, Recommendation 2.1.9 for
Item I.C.1(a)2, inadequate core cooling.

The complete NRCposition description and clarification is contained in NUREG-0737-
Task I.C.l.

This requirement is to be completed byfuel load.

~CI

None.

WNP-2 Po ition

WNP-2 has participated, and continues to panicipate, in the BWR &vner's Group program to
develop Emergency Procedure Guidelines for General Electric Boiling Water Reactor.

.Following are a briefdescription ofthe submittals to date, and ajustijfcation oftheir adequacy
to support guidelines development.

a. Description ofSubmittals

1. iVEDO-24708, "Additional Information Required for NRC Staff Generic
Report on Boiling Water Reactors, "August 1979; including additional
sections submitted in prepublication form since August 1979.

(a) Section 3.1.1 (Small Break LOCA).

Description and analysis ofsmall break loss-of-coolant events,
considering a range ofbreak sizes, location, and conditions,
including equipment failures and operator errors; description andjustification ofanalysis methods.

(b) Section 3.2.1 (Loss ofFeedwater) - revised and resubmitted in
prepublicationPom March 31, 1980.

Description and analysis ofloss offeedwater events, including
cases involving stuck-open reliefvalves, and including equipment
failures and operator errors; description andjustification of
analysis methods.

I,'
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Section 3.2.2 (Other Operational Transients) - submitted in
prepublicationform March 31, 1980; revised and resubmitted in
prepublication form August 22, 1980.

Description and analysis ofeach FSAR Chapter 15 event resulting
in a reactor system transient; demonstration ofapplicability of
analyses ofFSAR 3.1.1, 3.2.1, and 3.5.2.1 to each event;

demonstration ofapplicability ofEmergency Procedure
Guidelines to each event.

Section 3.3 (BWR Natural and Forced Circularion).

Description ofnatural and forced circulation cooling; factors
influencing natural circulation, including noncondensables;
re-establishment offorced circulation under transient and
accident conditions.

Section 3.5.2.1 (Analyses to Demonstrate Adequate Core
Cooling) - submitted in prepublication form November 30, 1979;
revised and resubmitted in prepublication form
September 16, 1980.

Description and analysis ofloss-of-coolant events, loss of
feedwater events, and stuck-open reliefvalves events, including
severe multiple equipment failures and operator errors which, if
not mitigated, could result in conditions ofinadequate core
cooling.

Section 3.5.2.3 (Diverse Methods ofDetecting Adequate Core
Cooling) - submitted in prepublication form December 28, 1979.

Descriprion ofindications available to the BWRoperator for the
detection ofadequate core cooling (detailed instrument responses
are described in FSAR 3.1.1, 3.2.1, and 3.5.2. 1).

Section 3.5.2.4 (Justiftcation ofAnalysis Methods) - submitted in
pre-publication form September 16, 1980.

Description andj usttflcation ofanalysis methods for extremely
degraded cases treated in FSAR 3.5.2.1.

B.1-9
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2. BWR Emergency Procedure Guidelines (Revision 3).

Guidelines for BWR Emergency Procedures based on identIi cation and
response to plant symptoms; including a range ofequipment failures and
operator errors; including severe multiple equipment failures and
operator errors which, ifnot mitigated, would result in conditions of
inadequate core cooling; including conditions when core cooling status
is uncertain or unknown.

3. NEDO-24708A, Revision 1, December 1980.

b. Adequacy ofSubmittals:

The submittals described in (a) above have been discussed and reviewed
extensively among the BWROwner's Group, the General Electric Company, and
the NRC stag The NRCstajf'has found (NUREG-0737p. LC.1-3) that "the
analysis and guidelines submitted by General Electric Company (GE)

Owners'roup...complywith the requirements (ofthe NURE&0737 clarification). " In
Reference 1, the Director ofthe Division ofLicensing states, "wejind the
Emergency Procedure Guidelines acceptable for trial implementari on (on six
LRG-1 plants with applications for operaring licenses pending). "

WNP-2 believes that in view ofthese

grindings,

no further detailedjustijication of
the analysis or guidelines is necessary at this time.

~ !

Reference 1 further states, "(during the course ofimplementation we may
identify areas that require modtftcation orfurther analysis andjustification. "
The enclosure ofReference 1 identijtes several such areas. WNP-2 willwork
with the BWR Owners'roup in responding to such requests.

By our commitment to work with the Owners'roup on such requests, on schedules mutually
agreed to by the NRC and the Owners'roup, and by reference to the BWR Owners'roup
analyses and guidelines already submitted, our response to the NUREG-0737 requirement 'for
reanalysis oftransients and accidents and inadequate core cooling and preparation of
guidelines for development ofemergency procedures" is complete.

This posirion has been accepted in the NRC Safety Evaluation Report NUREG-0892,
Supplement 5 dated April1984, section 13.5.2.2.

Re erences

1. Letter, D. G. Eisenhut (NRC) to S. T. Rogers (BWR Owners'roup), regarding
Emergency Procedure Guidelines, October 21, 1980.
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I.C.2 SHIFT AND RELIEF TURNOVER PROCEDURES

Position

The licensees shall review and revise as necessary the plant procedure for shift and relief
turnover to ensure the following:

A checklist shall be provided for the oncoming and offgoing control room
operators and the oncoming shift supervisors to complete and sign. The
following items, as a minimum, shall be included in the checklist.

1. Assurance that critical plant parameters are within allowable limits
(parameters and allowable limits shall be listed on the checklist).

2. Assurance of the availability and proper alignment of all systems
essential to the prevention and mitigation of operational transients and
accidents by a check of the control console (what to check and criteria
for acceptable status shall be included in the checklist).

3. Identification of systems and components that are in a degraded mode of
operation permitted by the Technical Specifications. For such systems
and components, the length of time in the degraded mode shall be
compared with the Technical Specifications action statement (this shall
be recorded as a separate entry on the checklist).

b. Checklists or logs shall be provided for completion by the offgoing and ongoing
auxiliary operators and technicians. Such checklists or logs shall include any
equipment under maintenance or test that by themselves could degrade a system
critical to the prevention and mitigation of operational transients and accidents
or initiate an operational transient (what to check and criteria for acceptable
status shall be included on the checklist).

C. A system shall be established to evaluate the effectiveness of the shift and relief
turnover procedure (for example, periodic independent verification of system
alignments),

Clarification

None.
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VAR-2 P sition

The control room operator's checklist willbe designed to do the following:

a. Ensure that critical plant parameters are monitored and are within allowable
limits,

b. Ensure the availability and correct alignment of essential systems, and

c. Identify all systems or components which are in a degraded mode of operation
and compare each length of time in the degraded mode to Technical
Specifications action requirements.

The off-going and on-coming shift manager, control room supervisor, and on-coming control
room operator positions willsignify checklist status and content.

A checklist designed for balance-of-plant shift turnover willidentify any equipment under
maintenance or test which could either (a) by itself degrade a system which is critical to the
prevention and mitigation of operational transients and accidents or (b) initiate an operational
transient.

The off-going or on-coming shift support supervisors and the on-coming equipment operators
with rounds willsignify checklist status and content for the balance-of-plant checklists.

WNP-2 willestablish a system to evaluate the effectiveness of the shift and relief turnover
procedure.

With WNP-2 receiving an operating license December 19, 1983, and going through test and
startup phases prior to that date the shift and relief turnover procedures have been under
continuous scrutiny for over 2 years. This has resulted in changes reviewed and accepted by
the Plant Operations Committee to increase the efficiency and effectiveness of the procedures.

I.C.4 CONTROL ROOM ACCESS

Position (NUREG-0578 2.2.2.A)

The licensee shall make provisions for limiting access to the control room to those individuals
responsible for the direct operation of the nuclear power plant (e.g., operations supervisor,
shift supervisor, and control room operators), to technical advisors who may be requested or
required to support the operation, and to predesignated NRC personnel. Provisions shall
include the following:
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a. Develop and implement an administrative procedure that establishes the
authority and responsibility of the person in charge of the control room to limit
access, and

b. Develop and implement procedures that establish a clear line of authority and
responsibility in the control room in the event of an emergency. The line of
succession for the person in charge of the control room shall be established and
limited to persons possessing a current senior reactor operator's license. The
plan shall clearly define the lines of communication and authority for plant
management personnel not in direct command of operations, including those
who report to stations outside of the control room.

Clarification

None.

WNP-2 Po ition

A WNP-2 procedure has been implemented to establish the shift manager (SRO) and, in his
absence, the control room supervisor (SRO) as the authority and responsibility for limiting
access to the control room. Nonessential personnel are excluded from the control room when
their presence is hampering operations. Nonessential personnel are defined as those not
required by the shift manager to assist in safe plant operation and may include anyone not
normally assigned a shift control room position. Ifrequired, plant security can be used to
enforce the policy.

This position has been accepted in the NRC Safety Evaluation Report NUREG-0892, dated
December 1982, section 13.5.1.8.

Additionally, procedures establish the same line of succession for control room authority and
responsibility in the event of an emergency, The procedures specifically address lines of
communication and authority for management personnel not in direct command of operations
and assigned responsibilities outside the control room. Instructions or orders impacting
operations are reviewed by the operations manager and transmitted to the shift manager.

I.C.6 GUIDANCEON PROCEDURES FOR VERIFYINGCORRECT PERFORMANCE
OF OPERATING ACTIVITIES

Position

It is required (from NUREG-0660) that licensees'rocedures be reviewed and revised, as
necessary, to ensure that an effective system of verifying the correct performance of operating
activities is provided as a means of reducing human errors and improving the quality of normal
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operations. This willreduce the frequency of occurrence of situations that could result in or
contribute to accidents. Such a verification system may include automatic system status
monitoring, human verification of operations and maintenance activities independent of the
people performing the activity (see NUREG-0585, Recommendation 5), or both.

Implementation of automatic status monitoring ifrequired willreduce the extent of human
verification of operations and maintenance activities but willnot eliminate the need for such
verification in all instances. The procedures adopted by the licensees may consist of two
phases - one before and one after installation of automatic status monitoring equipment, if
required, in accordance with Item I.D.3.

Clarification

Item I.C.6 of the NRC Task Action Plan (NUREG-0660) and Recommendation 5 of
NUREG-0585 propose requiring that licensees'rocedures be reviewed and revised, as
necessary, to ensure that an effective system of verifying the correct performance of operating
activities is provided. An acceptable program for verification of operating activities is
described below.

The American Nuclear Society has prepared a draft revision to ANSI Standard N18.7-1972
(ANS 3.2), "Administrative Controls and Quality Assurance for the Operational Phase of
Nuclear Power Plants." A second proposed revision to Regulatory Guide 1.33, "Quality
Assurance Program Requirements (Operation)," which is to be issued for public comment in
the near future, willendorse the latest draft revision to ANS 3.2 subject to the following
supplemental provisions:

a. Applicabilityof the guidance of Section 5,2.6 should be extended to cover
surveillance testing in addition to maintenance.

b. In lieu of any designated senior reactor operator (SRO), the authority to release
systems and equipment for maintenance or surveillance testing or
return-to-service may be delegated to an onshift SRO, provided provisions are
made to ensure that the shift supervisor is kept fully informed of system status.

C. Work permits involving tagging for maintenance or surveillance testing are
verified by the shift manager (or his designee) for correct implementation of
control measures. Independent verification by qualified individuals is made for
installation or removal of temporary modifications such as jumpers, lifted leads
or bypass lines. Routine independent verification of equipment status at the
location of the equipment willbe performed for return-to-service activities of all
important safety-related equipment having no control room status indications.
These verifications willbe by qualified equipment operators.
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d. Equipment control procedures should include assurance that control room
operators are informed of changes in equipment status and the effects of such

changes.

e. For the return-to-service of equipment important to safety, a second qualified
operator should verify proper systems alignment unless functional testing can be
performed without compromising plant safety, and all equipment, valves, and
switches involved in the activity are correctly aligned.

NOTE: A licensed operator possessing knowledge of the systems involved and the
relationship of the systems to plant safety would be a "qualified" person. The
staff is investigating the level of qualification necessary for other operators to
perform these functions.

For plants that have or willhave automatic system status monitoring as discussed in Task
Action Plan Item I.D.3, NUTMEG-0660, the extent of human verification of operations and
maintenance activities willbe reduced. However, the need for such verification willnot be
eliminated in all instances.

WNP-2 Po ition

WNP-2 willprepare or revise procedures as necessary to implement an effective system for
verification of operating activities important to safety. These procedures were implemented
prior to fuel load. The preparation of these procedures was guided by ANS 3.2 Section 5.2.6
and the following supplemental provisions.

a. ANS 3.2 Section 5.2.6 willbe applied to both maintenance and technical
specification surveillances as described below.

b. The shift manager has the designated responsibility for implementing procedures
for release of systems and equipment for maintenance or surveillance testing and
for return-to-service. This responsibility may be delegated to a licensed SRO.
The shift manager willremain informed by reviewing records and receiving
turnover.

C. Clearance tagging for maintenance or surveillance testing are independently
verified by the shift manager (or his designee) for correct implementation of
control measures. Independent verification is also made for installation or
removal of temporary modifications such as jumpers, lifted leads, or bypass
lines on safety-related or fire protection systems not controlled by approved
procedures. Routine independent verification of equipment status at the location
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of the equipment willbe performed for return-to-service activities of all
safety-related and fire protection equipment having no control room status
indications.

d. Equipment control procedures are implemented through the control room such
that control room personnel are aware of changes being made in equipment
status and the effects of such changes.

e. Routine independent verification of status at the location of safety-related or fire
protection equipment is limited to return-to-service activities performed prior to
startups following refueling or long-term outages in accordance with the
ALARAconcept to limitaccumulation of personnel radiation exposures. In
addition to the above, independent verification of safety-related locked valves
willbe made whenever their status is changed.

This position has been accepted in the NRC Safety Evaluation Report NUREG-0892, dated
December 1982, section 13.5.1.8.

I.C. 7 NSSS VENDOR REVIEWOF PROCEDURES

~Psin'on

Obtain nuclear steam supply system (NSSS) vendor review oflowpower tesring procedures to
further verify their adequacy.

This requirement must be met before fuel loading (NUREG-0694).

CCI'

None.

WNP-2 P sition

The NSSS vendor (General Electric Company) has reviewed and documented the lowpower
testing procedures, power ascension test procedures, and emergency procedures. This review
considered the BWR Emergency Procedure guidelines submitted to the NRC on behalf ofBWR
Owners'roup on June 30, 1980, by letterjom R. H. Buchholz to D. G. Eisenhut.

This position has been accepted in the NRC Safety Evaluation Report NUREG-0892, dated
December 1982, section 13.5.2.3 and confirmed in l&EInspection 84-04.

B.1-16



WNP-2 FSAR Amendment 53
November 1998

I.C.8 PILOTMONITORINGOF SELECTED EMERGENCY PROCEDURES FOR
NEAR-TERMOPERATING LICENSE APPLICANTS

~Po ition

Correct emergency procedures, as necessary, based on NRC audit ofselected plant emergency
operating procedures (e.g., small-break LOCA, loss offeedwater, restart ofengineered safety
features following a loss ofac power, stream line break, or steam-generated tube rupture).

This action willbe completed prior to issuance ofa full-power license (NUREG-0694).

~CI

None.

WNP-2 Position

WNP-2 has developed procedures based on the BWROwners 'roup Emergency Procedure
Guidelines. These procedures are further addressed in response to I.C.l, Short-Term Accident
Analysis and Procedure Revision.

This position has been accepted in the NRC Safety Evaluation Report NUREG-0892, dated
December 1982, section 13.5.2.3.

I.D.1 CONTROL ROOMDESIGN REVIEWS

Position

In accordance with Task Action Plan I.D.l, Control Room Design Reviews (NUREG-0660), all
licensees and applicants for operating licenses willbe required to conduct a detailed control
room design review to identtfy and correct design deftciencies. This detailed control room
design review is expected to take about a year. Therefore, the 0+ce ofNuclear Reactor
Regularion (NRR) requires that those applicants for operating licenses who are unable to
complete this review prior to issuance ofa license make preliminary assessments oftheir
conirol rooms to identify significant human factors and instrumentation problems and establish
a schedule approved by 1VRCfor correcting dej7ciencies. These applicants willbe required to
complete the more detailed control room reviews on the same schedule as licensees with
operating plants (NUREG-0737).

Clari cation

NRR is presently developing human engineering guidelines to assist each licensee and
applicant in performing detailed control room review. A draft ofthe guidelines has been



WNP-2 FSAR Amendment 53
November 1998

published forpublic comment as NUREGICR-1580, "Human Engineering Guide to Control
Room Evaluation. " The due date for comments on this draft document was
September 29, 1980. NRR willissue the ftnal version ofthe guidelines as NUREG-0700, by
February 1981, after receiving, reviewing, and incorporating substantive public comments
from operating reactor licensees, applicants for operating licenses, human factors engineering
experts, and other interested pames. NRR willissue evaluation criteria, by July 1981, which
willbe used tojudge the acceptability ofthe detailed reviews performed and the design
modification implemented.

Applicants for operating licenses who willbe unable to complete the detailed control room
design review prior to issuance ofa license are required to perform a preliminary control room
design assessment to identify significant human factors problems, Applicants willjind it of
value to refer to the draft document NUREGICR-1580, "Human Engineering Guide to Control
Room Evaluation, "inperforming the preliminary assessment. NRR willevaluate the
applicants'reliminary assessments including the performance by NRR ofonsite reviewlaudit.
The NRR onsite reviewlaudit willbe on a schedule consistent with licensing needs and will
emphasize the following aspects ofthe control room:

a. The adequacy ofinformation presented to the operator to reflect plant status for
normal operation, anticipated operational occurrences, and accident conditions,

b. The groupings ofdisplays and the layout ofpanels,

c. Improvements in the safety monitoring and human factors enhancement of
controls and control displays,

d. The communicarionsPom the control room to points outside the control room,
such as the onsite technical support center, remote shutdown panel, offsite
telephone lines, and to other areas within the plant for normal and emergency
operanon,

e. The use ofdirect rather than derived signals for the presentation ofprocess and
safety information to the operator,

The operability ofthe plantPom the control room with multiplefailures of
nonsafety-grade and nonseismic systems,

The adequacy ofoperating procedures and operator training with respect to
limitations ofinstrumentation displays in the control room,

h. The categorization ofalarms, with unique definition ofsafety alarms, and
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The physical location ofthe shift supervisor's once either adjacent to or within
the control room complex.

Prior to the onsite review!audit, NRR willrequire a copy ofthe applicant's preliminary
assessment and additional information which willbe used informulating the details ofthe
onsite review/audit.

WNP-2 Po ition

WNP-2 has undertaken an aggressive program to complete a control room review program in
accordance with this task.

The schedule and activities for the review ofthe WNP-2 Control Room and submittal ofan
assessment report to the NRR are as follows:

a. A preliminary assessment ofWNP-2's Control Room based on the BWR
Owners'ubgroup

review program draft criteria and NRC draft document
NUREGICR-l58 was submitted to NRR in January 1982.

b. A Detailed Control Room Design Review (DCRDR) Preliminary Report based on
a review ofthe WNP-2 Control Room by the BWR Owners'roup and WNP-2
in-house Human Factors Task Force against the BWR Owners'roup Control
Room Design Review Program Plan and NUREG-0700 was submitted to NRR in
April1983.

C. Based on NRR reviews ofthe preliminary DCRDR report and onsite audit, a
Response to NRC Human Factors Engineering Preliminary Design Assessment
Audit Report was submitted to NRR in October 1983.

d. A WNP-2 Control Room Design Review Program Plan documenting the WNP-2
methodology and resources used, in accordance with NUREG-0700, was
submitted in February 1984.

e. A DCRDR Final Report, per the WNP-2 operating license was submitted to NRR
on November I, 1985, Letter GO2-85-758.

The schedule and activities for the implementation ofcorrections for the WNP-2 Control Room
are as follows:

a. Allmajor hardware and procedural ftndings noted during the preliminary
DCRDR report were completed prior to fuel load.
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b. Allresidual frndings and frndings noted in the DCRDRfrnal report are
scheduled to be completed during the frrst refueling outage.

The NRC Safety Evaluation Report (SER) for the WNP-2 DCRDR was issued as Reference l.
The Supply System responded ro the SER in Reference 2. By Reference 3 the Supply System
stated that all DCRDR items had been implemented. In Reference 4 the NRC stated that based

upon the Reference 3 submittal, they found thar WNP-2 satisfies all ofrhe DCRDR
requirements ofSupplement 1 to NUREG-0737 and that TMIItem I.D.1.2 was considered
closed (note that NUREG 0737 and its Supplement 1 do not have an Irem 1.D.1.2; only
I.D.1).

R~eerences:

1. Letter, G. W. Knighton (NRC) ro G. C. Sorensen (SS), "Detailed Control Room Design
Review (TAC No. 56181), "dated October 13, 1987.

2. Letter, G. C. Sorensen (SS) to NRC, "Nuclear Planr No. 2, Detailed Control Room
Design Review (TAC No. 56181)," GO2-88-074, dated March 29, 1988.

Letter, G. C. Sorensen (SS) to NRC, "Nuclear Plant No. 2, Operating License NPF-21
Detailed Control Room Design Review (TACNo. 56181), " GO2-91-198, dated
October 29, 1991.

4. Letter, P. L, Eng (NRC) to G. C. Sorensen (SS), "Sratus ofTMIItem I.D.l.l,
'Detailed Control Room Design Review'DCRDR) at Washingron Public Power Supply
System Nuclear Project No. 2 (WNP-2) pAC NO. 56181), "dated November 13, 1991.

I.G. 1 PREOPERATIONAL A1VD LOW-POWER TESTING

Position (NUREG-0660)

The objective is to increase the capability ofthe shift crews to operate facilities in a safe and
competent manner by assuring that trainingforplant changes and ojlnormal events is
conducted. Near-term operating license facilities willbe required to develop and implement
intensrfred training exercises during the low-power testing programs. This may involve the
repetition ofstarrup tests on diferent shifts for training purposes. Based on experiencepom
the near-term operating license facilities, requirements may be applied to other new facilities
or incorporated into the plant drill requirement (Item I.A.2.5). Review comprehensiveness of
test programs.

NRR willrequire new operating licensees to conduct a set oflow-power tests to accomplish the
requirements. The set oftests willbe determined on a case-by-case basis for the frrstfew
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plants. Then NRR willdevelop acceptance criteria for low-power test programs to provide
"hands on" training forplant evaluation and offnormal events for each operating shift. Itis
not expected that all tests willbe required to be conducted by each operating shift.
Observation by one shift oftraining ofanother shift may be acceptable.

NRR willdevelop criteria in conjunction with initialnear-tenn operating license reviews.

Licensees will (1) dePne training plan prior to loading fuel, and (2) conduct training prior to
full-power operation.

Clari cation

None.

WNP-2 Position

The Supply System committed to meet the intent ofNUREG-0660 by performance ofa special
lowpower test subprogram which provided supplemental operator training in the areas of
response to abnormal plant conditions and familiarity with critical systems. The special
subprogram ampltfted the well-established training value ofthe Startup Test Program (STP)
through (1) instrucrion on the content, goals, and requirements ofthe program, P) addition of
selected special tests to the STP to demonstrate abnormal scenarios and uses ofcritical systems
andlor emergency operating procedures to control them, and (3) utilization ofthe knowledge
and experience gained during the STP in the training programs forfuture operators.

The overall Startup Test Program is outlined in Chapter 14 while the conduct ofoperations is
discussed in Chapter 13. During the preoperational and power ascension test phases, the
operations personnel were intimately involved in the performance ofthe various test
procedures. With the impetus provided by the responsible test phase organization, the
operations staff was charged with establishing the required plantisystem conditions, initiating
and controlling the desired test transient and returning the plantlsystem to its normal
condition. The operations stagprovided the physical ability to accomplish the Startup Test
Program. In this fashion, the completion ofthe Startup Test Program provided an
unparalleled training opportunity for the operators.

The following outlines those additional actions the Supply System implemented to augment the
extensive training beneftts inherent in the existing STP program:

B.1-21



WNP-2 FSAR Amendment 53
November 1998

I. Development and Implementation ofa Training Course on the STP

A. General Classroom Instruction @rior to testing)

1. STP Overview

a. Organizarion, Delineation ofResponsibilities, Goals

b. Administrative and Emergency Procedures

c. Preop and Power Ascension Test Schedule

2. Review Selected STP Spectfrcs, for example;

a. Peninent Preop Test Purposes, Procedures, Anticipated Results

b. Integrated System Cold Functional Tests

C. Fuel Loading, Heatup, Power Ascension Test Purposes,
Procedures, Anticipated Results

d. Special Test Subprogram Test Purposes, Procedures, Anricipated
Results

3. Review Expected Utilization ofSTP Data

a. Documentation ofPlant Safety

b. Feedback/Conjirmation ofAnticipated Results

B. Test Phase Instrucrion Performed by Test Director on a Shift Basis (during
resting)

1. Review ofthe Immediate Test Schedule

2. Discussion ofthe Impending Tests: Procedures, Anticipated Results,
Precautions

3. Review/Disseminate Plant Response Dara porn Previous Shrft(s)

C. Post-STP Completion Instruction Performed by Test director following resting)

1. Review Plant Design Changes/System Modifications Required
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II. Development and Performance ofa Special Test Subprogram

A. Addirional RCIC System Tests

1. RCIC Operation Following Loss ofAC Power to the System

2. RCIC Operation to Prove DC Separation

B. Integrated Reactor Vessel Level Instrumentation Functional Test

C. Integrated Containment Pressure Instrumentation Functional Test

D. Simulated Loss ofControl and Instrument Air Test

E. Repention ofSome Normal STP Tests, for example:

1. Feedwater Pump TriplRecirc Runback Demonstration

2. Turbine Trip/Generator Load Rejection Within Bypass Valve Capacity

3. Pressure Regulator Setpoint Changes

4. Recirculation Pump Trips

S. Feedwater Level Setpoint Changes

III. Utilization ofthe STP Data

A. Refine the WNP-2 Simulator Response Models, as appropriate

B. Incorporate a Major Plant Transient Response Section in Operator Training
Program, as appropriate

C. Update License Program Training and Requalification Material, as appropriate.

It was anticipated that every participating member ofthe operations staff would obtain
valuable knowledge and experience through participation in the WNP-2 Startup Test Program.
Each received appropriate classroom instrucrion and throughjudicious scheduling oftests,
most were exposed to a variety ofplantlsystem transient responses (or review ofresults
thereof). The training received is continually reinforced through normal requalification
program refinements. Future license candidates also benejftPom the training material
upgrades resulting Pom the STP experience.
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With this program outline, the Supply System met the intent ofNUREG-0660, Item I.G.l.
Specijic details ofthe training program, additional test procedures, and documentation
methods have been developed and are available for onsite NRC I&Ereview.

2%is position has been accepted in the NRC Safety Evaluation Report (MJREG-0892, dated
December 1982, section 14.)
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II.B.1 REACTOR COOLANT SYSTEM VENTS

Position

Each applicant and licensee shall install reactor coolant system (RCS) and reactor vessel head
high point vents remotely operated from the control room. Although the purpose of the
system is to vent noncondensable gases from the RCS which may inhibit core cooling during
natural circulation, the vents must not lead to an unacceptable increase in the probability of a
loss-of-coolant accident (LOCA) or a challenge to containment integrity. Since these vents
form a part of the reactor coolant pressure boundary, the design of the events shall conform to
the requirements of Appendix A to 10 CFR 50, "General Design Criteria." The vent system
shall be designed with sufficient redundancy that ensures a low probability of inadvertent or
irreversible actuation.

Each licensee shall provide the following information concerning the design and operation of
the high point vent system:

a. Submit a description of the design, location, size, and power supply for the vent
system along with results of analyses for LOCAs initiated by a break in the vent
pipe. The results of the analyses should demonstrate compliance with the
acceptance criteria of 10 CFR 50.46.

b. Submit procedures and supporting analysis for operator use of the vents that also
include the information available to the operator for initiating or terminating
vent usage.

Clarification

a, General

The important safety function enhanced by this venting capability is core
cooling. For events beyond the present design basis, this venting
capability willsubstantially increase the plant's ability to deal with large
quantities of noncondensable gas which could interfere with core
cooling.

2. Procedures addressing the use of the RCS vents should define the
conditions under which the vents should be used as well as the conditions
under which the vents should not be used. The procedures should be
directed toward achieving a substantial increase in the plant being able to
maintain core cooling without loss of containment integrity for events
beyond the design basis. The use of vents for accidents within the
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normal design basis must not result in a violation of the requirements of
10 CFR 50.44 or 10 CFR 50.46.

The size of the reactor coolant vents is not a critical issue. The desired
venting capability can be achieved with vents in a fairly broad spectrum
of sizes. The criteria for sizing a vent can be developed in several ways.
One approach which may be considered is to specify a volume of
noncondensable gas to be vented and in a specific venting time. For
containments particularly vulnerable to failure from large hydrogen
releases over a short period of time, the necessity and desirability for
contained venting outside the containment must be considered (e.g., into
a decay gas collection and storage system).

Where practical, the RCS vents should be kept smaller than the size
corresponding to the definition of LOCA (10 CFR 50, Appendix A).
This willminimize the challenges to the emergency core cooling system
(ECCS) since the inadvertent opening of a vent smaller than the LOCA
definition would not require ECCS actuation, although it may result in
leakage beyond technical specification limits. On PWRs, the use of new
or existing lines whose smallest orifice is larger than the LOCA
definition willrequire a valve in series valve that can be closed from the
control room to terminate the LOCA that would result ifan open vent
valve could not be reclosed.

A positive indication of valve position should be provided in the control
room.

The reactor coolant vent system shall be operable from the control room.

Since the RCS vent willbe part of the RCS pressure boundary, all
requirements for the reactor pressure boundary must be met, and, in
addition, sufficient redundancy should be incorporated into the design to
minimize the probability of an inadvertent actuation of the system.
Administrative procedures, may be a viable option to meet the
single-failure criterion. For vents larger than the LOCA definition, an
analysis is required to demonstrate compliance with 10 CFR 50.46.

The probability of a vent path failing to close, once opened, should be
minimized; this is a new requirement. Each vent must have its power
supplied from an emergency bus. A single failure within the power and
control aspects of the reactor coolant vent system should not prevent

~ I
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isolation of the entire vent system when required. On BWRs, block
valves are not required in lines with safety valves that are used for
venting.

9. Vent paths from the primary system to within containment should go to
those areas that provide good mixing with containment air.

10. The reactor coolant vent system (i.e., vent valves, block valves, position
indication devices, cable terminations, and piping) shall be seismically
and environmentally qualified in accordance with IEEE 344-1975 as

supplemented by Regulatory Guide 1.100, 1.92 and SEP 3.92, 3.43, and
3.10. Environmental qualifications are in accordance with the
May 23, 1980 Commission Order and memorandum (CLI-80-21).

Provisions to test for operability of the reactor coolant vent system
should be part of the design. Testing should be performed in accordance
with subsection IWVof Section XI of the ASME Code for Category B
valves.

12. It is important that the displays and controls added to the control room as

a result of this requirement not increase the potential for operator error.
A human-factor analysis should be performed taking into consideration:

(a) The use of this information by an operator during both normal
and abnormal plant conditions,

(b) Integration into emergency procedures,

(c) Integration into operator training, and

(d) Other alarms during emergency and need for prioritization of
alarms.

b. BWR Design Considerations

Since the BWR Owners'roup has suggested that the present BWR
designs have an inherent capability to vent, a question relating to the
capability of existing systems arises. The ability of these systems to vent
the RCS of noncondensable gas generated during an accident must be
demonstrated. Because of differences among the head vent systems for
BWRs, each licensee or applicant should address the specific design
features of this plant and compare them with the generic venting
capability proposed by the BWR Owners'roup. In addition, the ability
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of these systems to meet the same requirements as the PWR vent system
must be documented.

2. In addition to RCS venting, each BWR licensee should address the
ability to vent other systems, such as the isolation condenser which may
be required to maintain adequate core cooling. Ifthe production of a
large amount of noncondensable gas would cause the loss of function of
such a system, remote venting of that system is required. The
qualifications of such a venting system should be the same as that
required for PWR venting systems.

C. PWR Vent Design Considerations

1. Each PWR licensee should provide a capability to vent the reactor vessel
head. The reactor vessel head vent should be capable of venting
noncondensable gas from the reactor vessel hot legs (to the elevation of
the top of the outlet nozzle) and cold legs (through head jets and other
leakage paths).

2. Additional venting capability is required for those portions of each hot
leg that cannot be vented through the reactor vessel head vent or
pressurizer. It is impractical to vent each of the many thousands of tubes
in a U-tube steam generator; however, the staff believes that a procedure
can be developed that ensures sufficient liquid or steam can enter the
U-tube region so that decay heat can be effectively removed from the
RCS. Such operating procedures should incorporate this consideration.

3. Venting of the pressurizer is required to ensure its availability for system
pressure and volume control. These are important considerations,
especially during natural circulation.

WNP-2 Position

The reactor coolant vent line is located at the very top of the reactor vessel as shown in the
schematic (Figure 3.6-43). This 2-in. line contains two safety-related Class 1E motor-operated
valves (MS-V-1 and MS-V-2) that are operated from the control room. The location of this
line permits it to vent the entire RCS normally connected to the reactor pressure vessel (RPV),
with the exception of the reactor coolant isolation cooling (RCIC) head spray piping which
comprises approximately 0.6 ft of volume above the elevation of the RPV. This small
volume was considered in the original design of the RCIC system and is of no consequence to
its operation. In addition, since this vent line is part of the original design for the WNP-2
unit, it has already been considered in all the design basis accident analyses contained
elsewhere in the FSAR.
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The WNP-2 BWR/5 is provided with 18 power-operated safety grade relief valves which can
be manually operated from the control room to vent the RPV. The point of connection to the
vent lines (main steam lines) from near the top of the vessel to these valves is such that
accumulation of gases above that point in the vessel willnot affect natural circulation of the
reactor core.

These power-operated relief valves satisfy the intent of the NRC position. Information
regarding the design, qualification, power source, etc., of these valves is provided in
Section 5.2.2.

The BWR Owners'roup position is that the requirement of single failure criteria for
prevention of inadvertent actuation of these valves, and the requirement that power be removed
during normal operation, are not applicable to BWRs. These valves serve an important
function in mitigating the effects of transients and at WNP-2 provide ASME code overpressure
protection. Therefore, the addition of a second "block" valve to the vent lines would result in
a less safe design and a violation of the code. Moreover, the inadvertent opening of a relief
valve in a BWR is a design basis event and is a controllable transient.

In addition to these power-operated relief valves, the WNP-2 BWR/5 includes various other
means of high-point venting. Among these are

a. Normally closed reactor vessel head vent valves, operable from the control
room, which discharge to the drywell;

b. Normally open reactor head vent line, which discharges to a main steam line;

c. Main steam-driven RCIC system turbines, operable from the control room,
which exhaust to the suppression pool; and

d. Main steam-driven reactor feedwater pumps operable from the control room,
which exhaust to the plant condenser when not isolated. Condenser gases are
continuously processed through the offgas system.

Although the power-operated relief valves fully satisfy the intent of the venting requirement,
these other means also provide protection against the accumulation of noncondensables in the
RPV.

Under most circumstances, no selection of vent path is necessary because the relief valves [as
part of the automatic depressurization system (ADS)], high-pressure core spray (HPCS), and
RCIC willfunction automatically in their designed modes to ensure adequate core cooling and
provide continuous venting to the suppression pool.
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Analyses of inventory-threatening events with very severe degradations of system performance
have been conducted. These were submitted by GE for the BWR Owners'roup to the NRC
Bulletins and Orders Task Force on November 30, 1979. The fundamental conclusion of these
studies was that ifonly one ECCS is injecting into the reactor, adequate core cooling would be
provided and the production of large quantities of hydrogen would be avoided. Therefore, it is
not desirable to interfere with ECCS functions to prevent venting.

The small-break accident (SBA) guidelines emphasize the use of HPCS/RCIC as a first line of
defense for inventory-threatening events which do not quickly depressurize the reactor. If
these systems succeed in maintaining inventory, it is desirable to leave them in operation until
the decision to proceed to cold shutdown is made. Thus the reactor willbe vented via RCIC
turbine steam being discharged to the suppression pool. Termination of this mode of venting
could also terminate inventory makeup ifthe HPCS had failed also. This would necessitate
reactor depressurization via the safety/relief valve (SRV), which of course is another means of
venting.

Ifthe HPCS/RCIC are unable to maintain inventory, the SBA guidelines call for use of ADS
or manual SRV actuation to depressurize the reactor so that the low-pressure coolant injection
(LPCI) and/or low-pressure core spray (LPCS) systems can inject water. Thus, the reactor
would be vented via the SRV to the suppression pool. Termination of this mode of venting is
not recommended. It is preferable to remain unpressurized; however, ifinventory makeup
requires HPCS or RCIC restart, that can be accomplished manually by the operator. It is
more desirable to establish and maintain core cooling than to avoid venting. Ifthe
HPCS/RCIC and SRVs are not operable (a very degraded and extremely unlikely case),
another emergency means of venting the reactor must be used. It is emphasized, however, that
such emergency venting would be in the interest of core cooling and, therefore, could be
employed under Emergency Procedure Guidelines.

It is thus concluded that there is no reason to interfere with ECCS operation to avoid venting.
It is further concluded that the Emergency Procedure Guidelines, by correctly specifying
operator actions for HPCS, RCIC, and SRV operation, also correctly specify operator actions
to vent the reactor.

In the event of HPCS failure and continued vessel pressurization, the effect of
noncondensables in the RCIC turbine steam was evaluated for three cases:

1. Continuous evolution of noncondensables due to radiolysis,

2. Quasi-continuous evolution of noncondensables due to core heatup, and

3. The presence of a quantity of noncondensables in the reactor at the time of
HPCS/RCIC startup.

0
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Case 1 is a normal operating mode for RCIC and is of no concern.

For Case 2 to exist, the core must be uncovered. Such a condition requires multiple failures as

shown in the degraded cooling analyses. Core uncovery is prevented (or cladding heatup into
the rapid oxidation range is prevented) when only one ECCS is operating. For small pipe
brake or a loss of feedwater, which would allow the reactor to remain at pressure, the HPCS
and/or RCIC pumps would maintain inventory and there would be no substantial hydrogen
production. Ifneither HPCS nor RCIC could maintain inventory, the reactor would be
automatically or manually depressurized via SRVs (or via the break, for larger breaks).
Low-pressure water injection systems (LPCI or LPCS) would then make up inventory. With
the core covered neither the rapid generation of noncondensables nor their accumulation would
be possible.

The performance of RCIC under Case 3 is of concern only ifthere has been a very substantial
production of hydrogen due to core uncovery and there is a need to start the RCIC. This is
extremely unlikely and an intolerable circumstance, because it could arise only ifthe core were
allowed to remain uncovered for a long period with the reactor at high pressure. Automatic
depressurization system operation and explicit operating instructions and the Emergency
Operator Guidelines are intended to preclude this. Ifthe level has fallen with the reactor at
high pressure, the vessel would be depressurized either automatically or manually to permit
low pressure injection independent of RCIC performance.

In the post-LOCA condition, it is possible to have noncondensable gases come out of solution
while operating the residual heat removal (RHR) system. These gases would accumulate at the
top of the RHR heat exchanger since this is a system high point and an area of relatively low
flow. Gases trapped here willbe vented through a 2-in. vent line with two safety-related
Class 1E motor-operated valves (MO-F073A and MO-F074A or MO-F073B and MO-F074B)
operated from the control room (as shown in Figure 5.4-15). As this vent line and associated
valves are part of the original design, they have also been considered in the design basis
accident analysis contained elsewhere in the FSAR.

The result of a break in the SRV discharge piping, or any of the other pipe lines for the
systems enumerated above, would be the same as a small steam line break. A complete steam
line break is part of the WNP-2 design basis, and smaller size breaks have been shown to be of
lesser severity. A number of reactor system blowdowns due to stuck-open relief valves (also
equivalent to a small steam line break) have confirmed this in practice. Thus no new analyses
are required to show conformance with 10 CFR 50.46.

Because the relief valves and RCIC willvent the reactor continuously, and because
containment hydrogen calculations in normal safety analysis calculations assume continuous
venting, no special analyses are required to demonstrate "that the direct venting of
noncondensable gases with perhaps high hydrogen concentrations does not result in violation of
combustible gas concentration limits in containment."
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Conclusion and Com arison with R uirements

The conclusion from this vent evaluation for WNP-2 are as follows:

Reactor vessel head vent valves exist to relieve head pressure (at shutdown) to
the drywell via remote operator action;

b. The reactor vessel head can be vented during operating conditions via the SRVs
to the suppression pool;

C. The RCIC system provides an additional vent pathway to the suppression pool;

d, The size of the vents is not a critical issue because BWR SRVs have substantial
capacity, exceeding the fullpower steaming rate of the nuclear boiler;

e. The SRVs vent to the containment suppression pool, where discharged steam is
condensed without causing a rapid containment pressure/temperature transient;

The SRVs are not smaller than the NRC defined small LOCA. Inadvertent
actuation is a design basis event and a demonstrated controllable transient;

g. Inadvertent actuation is of course undesirable, but since the SRVs serve an
important protective function, no steps such as removal of power during normal
operation should be taken to prevent inadvertent actuation;

h. An indication of SRV position is provided in the control room per
NUREG-0737, Item II.D.3. Temperature sensors in the discharge lines confirm
possible valve leakage;

Each SRV is remotely operable from the control room;

j. Each SRV is seismically and Class 1E qualified;

k. Block valves are not required, so block valve qualifications are not applicable;

No new 10 CFR 50.46 conformance calculations are required because the vent
provisions are part of the systems in the plant's original design and are covered
by the original design bases; and

m. Plant procedures govern the operator's use of the relief mode for venting reactor
pressure. These procedures are available for NRC inspection at the WNP-2
plant.
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This position has been accepted in the NRC Safety Evaluation Report NUREG-0892, dated
December 1982, section 5.4.3.1.

II.B.3 POSTACCIDENT SAMPLING CAPABILITY

Position

A design and operational review of the reactor coolant and containment atmosphere sampling
line systems shall be performed to determine the capability of personnel to promptly obtain
(less than 1 hr) a sample under accident conditions without incurring a radiation exposure to
any individual in excess of 3 and 18.75 rem to the whole body or extremities, respectively.
Accident conditions should assume a Regulatory Guide 1.3 or 1.4 release of fission products.
Ifthe review indicates that personnel could not promptly and safely obtain the samples,
additional design features or shielding should be provided to meet the criteria.

A design and operational review of the radiological spectrum analysis facilities shall be
performed to determine the capability to promptly quantify (in less than 2 hr) certain
radionuclides that are indicators of the degree of core damage. Such radionuclides are noble
gases (which indicate cladding failure), iodines and cesiums (which indicate high fuel
temperatures), and nonvolatile isotopes (which indicate fuel melting). The initial reactor
coolant spectrum should correspond to a Regulatory Guide 1.3 or 1.4 release. The review
should also consider the effects of direct radiation from piping and components in the auxiliary
building and possible contamination and direct radiation from airborne effluents. Ifthe review
indicates that the analyses required cannot be performed in a prompt manner with existing
equipment, then design modifications or equipment procurement shall be undertaken to meet
the criteria.

In addition to the radiological analyses, certain chemical analyses are necessary for monitoring
reactor conditions. Procedures shall be provided to perform boron and chloride chemical
analyses assuming a highly radioactive initial sample (Regulatory Guide 1.3 or 1.4 source
term). Both analyses shall be capable of being completed promptly (i.e., the boron sample
analysis within an hour and the chloride sample analysis within a shift).

Clarification

The following items are clarifications of requirements identified in NUREG-0578,
NUREG-0660, or the September 13 and October 30, 1979, clarification letters.

a. The licensee shall have the capability to promptly obtain reactor coolant samples
and containment atmosphere samples. The combined time allotted for sampling
and analysis should be 3 hr or less from the time a decision is made to take a
sample.
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The licensee shall establish an onsite radiological and chemical analysis
capability to provide, within the 3-hr time frame established above,
quantification of the following:

1. Certain radionuclides in the reactor coolant and containment atmosphere
that may be indicators of the degree of core damage (e.g., noble gases,
iodines and cesiums, and nonvolatile isotopes),

2. Hydrogen levels in the containment atmosphere,

3. Dissolved gases (e.g., Hz), chloride (time allotted for analysis subject to
discussion below), and boron concentration of liquids, and

4. Alternatively, have inline monitoring capabilities to perform all or part
of the above analyses.

Reactor coolant and containment atmosphere sampling during postaccident
conditions shall not require an isolated auxiliary system je.g., the letdown
system, reactor water cleanup (RWCU) system] to be placed in operation to use
the sampling system.

Pressurized reactor coolant samples are not required ifthe licensee can quantify
the amount of dissolved gases with unpressurized reactor coolant samples. The
measurement of either total dissolved gases or Hz gas in reactor coolant samples
is considered adequate. Measuring the Oz concentration is recommended but is
not mandatory.

0

The time for a chloride analysis to be performed is dependent on two factors:
(1) ifthe plant's coolant water is seawater or brackish water, and (2) ifthere is
only a single barrier between primary containment systems and the cooling
water. Under both of the above conditions the licensee shall provide for a
chloride analysis within 24 hr of the sample being taken. For all other cases,
the licensee shall provide for the analysis to be completed within 4 days. The
chloride analysis does not have to be done onsite.

The design basis for plant equipment for reactor coolant and containment
atmosphere sampling and analysis must assume that it is possible to obtain and
analyze a sample without radiation exposures to any individual exceeding the
criteria of General Design Criterion (GDC) 19 (Appendix A, 10 CFR 50) (i.e.,
5 rem whole body, 75 rem extremities). (Note that the design and operational
review criterion was changed from the operational limits of 10 CFR 20
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(NUREG-0578) to the GDC 19 criterion (October 30, 1979, letter from
H. R. Denton to all licensees.)

g. The analysis of primary coolant samples for boron is required for PWRs. (Note
that Revision 2 of Regulatory Guide 1.97, when issued, willlikely specify the
need for primary coolant boron analysis capability at BWR plants.)

h. Ifinline monitoring is used for any sampling and analytical capability specified
herein, the licensee shall provide backup sampling through grab samples and
shall demonstrate the capability of analyzing the samples. Established planning
for analysis at offsite facilities is acceptable. Equipment provided for backup
sampling shall be capable of providing at least one sample per day for 7 days
following onset of the accident and at least one sample per week until the
accident condition no longer exists.

The licensee's radiological and chemical sample analysis capability shall include
provisions to

Identify and quantify the isotopes of the nuclide categories discussed
above to levels corresponding to the source terms given in Regulatory
Guides 1.3 or 1.4 and 1.7. Where necessary and practicable, the ability
to dilute samples to provide capability for measurement and reduction of
personnel exposure should be provided. Sensitivity of onsite liquid
sample analysis capability should be such as to permit measurement of
nuclide concentration in the range from approximately 1 pCi/g to
10 Ci/g.

2. Restrict background levels of radiation in the radiological and chemical
analysis facility from sources such that the sample analysis willprovide
results with an acceptably small error (approximately a factor of 2).
This can be accomplished through the use of sufficient shielding around
samples and outside sources, and by the use of ventilation system design
which willcontrol the presence of airborne radioactivity.

J ~ Accuracy, range, and sensitivity shall be adequate to provide pertinent data to
the operator in order to describe radiological and chemical status of the reactor
coolant systems.

k. In the design of the postaccident sampling and analysis capability, consideration
should be given to the following items:

1. Provisions for purging sample lines, for reducing plateout in sample
lines, for minimizing sample loss or distortion, for preventing blockage
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of sample lines by loose material in the RCS or containment, for
appropriate disposal of the samples, and for flow restrictions to limit
reactor coolant loss from a rupture of the sample line. The postaccident
reactor coolant and containment atmosphere samples should be
representative of the reactor coolant in the core area and the containment
atmosphere following a transient or accident. The sample lines should
be as short as possible to minimize the volume of fluid to be taken from
containment. The residues of sample collection should be returned to
containment or to a closed system.

2. The ventilation exhaust from the sampling station should be filtered with
charcoal adsorbers and high-efficiency particulate air (HEPA) filters.

3. Guidelines for analytical or instrumentation range are given in
Table II.B.3-1.

WNP-2 Position

WNP-2 is using a General Electric postaccident sampling system capable of sampling the
primary containment and reactor building atmosphere and of obtaining liquid samples from the
reactor, RHR loops, and various reactor building sumps. This system is designed to obtain
grab samples which may be analyzed onsite or transported to offsite facilities for more detailed
analysis ifnecessary. The sample station is located in the radwaste building and is shielded to
reduce radiation exposure rates to the operator. Allremote-operated valves are controlled
from this area. Lead pigs are provided for radiation protection when transporting samples
either to onsite facilities or offsite. A more detailed description follows.

Gas samples willbe obtained from locations in the drywell, the suppression pool atmosphere,
and from the secondary containment atmosphere. The sample system is designed to operate at
pressures ranging from subatmospheric to maximum design pressures of the primary and
secondary containment. Heat-traced sample lines are used outside the primary containment to
prevent precipitation of moisture and resultant loss of particulates and iodines in the sample
lines. The gas samples may be passed through a particulate filter and silver zeolite cartridge
for determination of particulate activity and iodine activity by subsequent analysis of the
samples on a gamma spectrometer system. Alternatively, the sample flow bypasses the
particulate/iodine sampler, is chilled to remove moisture, and a 15-ml grab sample can be
taken for determination of gaseous radioactivity and for gas composition by gas
chromatography. This size sample vial has been adopted for all gas samples to be consistent
with present offgas sample vial counting factors.

Reactor coolant samples willbe obtained from two points in the jet pump pressure instrument
system when the reactor is at pressure. The jet pump pressure system has been determined to
be an optimum sample point for accident conditions. The pressure taps are well protected
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from damage and debris. Ifthe recirculation pumps are secured, the water level willbe raised
about 18 in. above normal. This provides natural circulation of the bulk coolant past the taps.
Also, the pressure taps are located sufficiently low to permit sampling at a reactor water level
even below the lower core support plate.

A single sample line is also connected to both loops in the RHR system. This provides a
means of obtaining a reactor coolant sample when the reactor is depressurized and at least one
of the RHR loops is operated in the shutdown cooling mode. Similarly, a suppression pool
liquid sample can be obtained from the RHR loop lined up in the suppression pool cooling
mode. Samples from the five drain sumps in the reactor building are also available.

The sample system isolation valves are controlled from the local control panel. The sample
system is designed for a purge flow of 1 gpm, which is sufficient to maintain turbulent flow in
the sample line. Purge flow is returned to the suppression pool. The high flush flow also
serves to alleviate cross-contamination of the samples when switching from one sample point
to another.

Allliquid samples are taken into septum bottles mounted on sampling needles. The sample
station is basically a bypass loop on the sample purge line. In the normal lineup, the sample
fiows through a conductivity cell (readable range 0.1 to 1000 pS/cm) and then through a ball
valve bored out to 0. 10-ml volume. Flow through the sample panel is established, the valve is
rotated 90', and a syringe is used to flush the sample plus a measured volume of diluent
(generally 10 ml) through the valve and into the sample bottle. This provides a dilution of
100:1 to the sample. Alternatively, the valve sampling sequence can be repeated 10 times to
provide a 1-ml sample diluted 10:1. The sample is transported to the laboratory for further
dilution and subsequent analysis. Alternatively, the sample flow can be diverted through a
70-ml bomb to obtain a large pressurized volume. This 70-ml volume can be circulated and
depressurized into a known volume gas expansion chamber. The pressure change in this
chamber willbe used to calculate the total dissolved gases in the reactor coolant. A grab
sample of these gases may be taken through a septum port for subsequent analysis. Ten
milliliteraliquots of this degassed liquid can also be taken for on or offsite chemical analyses
requiring a relatively large sample. A radiation monitor in the liquid sample enclosure
monitors liquid flow from the sample station to provide immediate assessment of the sample
activity level. This monitor also provides information as to the effectiveness of the
demineralized water flushing of the sample system following sample operation. The control
instrumentation is installed in two 2 ft x 2 ft x 6 ft high standard cabinet control panels. One
panel contains the conductivity and radiation level readouts. Another control panel contains
the flow, pressure and temperature indicators, and the various control valves and switches.

A graphic display panel, installed directly below the main control panel, shows the status of
the pumps and valves at all times, The panel also indicates the relative position of the pressure
gauges and other items of concern to the operator. The use of this panel willimprove operator
comprehension and assist in trouble-shooting operation.
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Appropriate sample handling tools, a gas sampler vial positioner and gas vial cask are available
to the operator at the sampling station. The gas vial is installed and removed by use of the vial
positioner through the front of the gas sampler. The vial is then manually placed down in the
cask with the positioner which allows the vial to be maintained about 3 ft from the individual
performing the operation.

The small-volume (10 ml) liquid sample is remotely obtained through the bottom of the sample
station by use of the small-volume cask and cask positioner. The cask positioner holds the
cask and positions the cask directly under the liquid sampler. The sample vial is manually
raised within the cask to engage the hypodermic needles. When the sample vial has been
filled, the bottle is manually withdrawn into the cask. The sample vial is always contained
within lead shielding during this operation. The cask is then lowered and sealed prior to
transport to the laboratory.

A large-volume cask and cask positioner is available for transporting large liquid samples. A
21-ml bottle is contained within a lead shielded cask, This sample bottle is raised from its
location in the cask to the sample station needles for bottle filling. The sample station will
only deliver 10 ml to this sample bottle. When filled, the bottle is withdrawn into the cask.
The sample bottle is always shielded by 5 to 6 in. of lead when in position under the sample
station and during the filland withdraw cycles, thus reducing operator exposure.

The cask is transported to the required position under the sample station by a dolly cask
positioner. When in position this cask is hydraulically elevated approximately 1.5 in, by a
small hand pump for contact with the sample station shielding under the liquid sample
enclosure floor. The sample bottle is raised, held, and lowered by a simple push/pull cable.
The cask is sealed by a threaded top plug that inserts above the sample bottle. The weight of
this large-volume cask is approximately 700 lb.

The particulate filters and iodine cartridges are removed via a drawer arrangement. The
quantity of activity which is accumulated on the cartridges is controlled by a combination of
flow orificing and time sequence control of the flow valve opening. In addition, the deposition
of iodine is monitored during sampling using a radiation detector installed adjacent to the
cartridge. These samples willhence be limited to activity levels which willnormally not
require shielded sample carriers to transport the samples to the laboratory.

The power supply to the sample station and all associated equipment willnot be shed during
accident conditions. The system design is such that a sample can be drawn and analyzed
within the required 3 hr, after a 1 hr preparation time.

The postaccident sampling station willprovide conductivity measurements in line as an
indicator of liquid chemical concentrations and changing chemical conditions. The system
allows collection of grab samples for gas analysis of 0» Nz, Hq, and direct gamma
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spectrometric determination of aliquots of gas samples. The system also allows collection of
iodine samples on a silver zeolite cartridge to minimize noble gas interference in the

determination of iodine isotopic content. Liquid samples willbe analyzed for pH using a

semimicro pH electrode and additionally analyzed for boron and chloride using ion

chromatography. An aliquot of the sample may also be analyzed for gross activity or isotopic
content by gamma ray spectrometry. Alllaboratory analysis meet Regulatory Guide 1.97

requirements for sensitivity and range, with the exception of the range for dissolved gases.

However, the analytical capability for dissolved gases is consistent with the maximum
dissolved gas concentrations expected for BWRs.

The postaccident sample system willbe used quarterly for operability testing. During this

testing a reactor coolant sample willbe taken and analyzed for gamma isotopic content. In
addition, a containment atmosphere sample willbe taken and analyzed for gas composition and

gamma isotopic content. The results of these analyses willbe compared, where possible, to
results obtained through normal plant sampling systems to verify the representatives of
postaccident system samples. Classroom and practical factors training willbe provided on

system operation, as well as proper handling and analysis of highly radioactive samples.

Refresher training willbe provided annually.

A yearly drillwillbe performed in which the postaccident sample system willbe used to
obtain samples. These samples willbe drawn, transported, and analyzed for accident
parameters as ifthey were postaccident highly radioactive samples.

Based on information developed by General Electric, the Supply System has developed
plant-specific procedures for the determination of the extent of core damage under accident
conditions. The procedures provide for distinguishing between fuel cladding failure and fuel
melt based on isotopes present and concentration. The extent of damage is based on
concentrations present of isotopic mixture of xenon, krypton, iodine, and cesium.

The estimated maximum potential whole body dose to retrieve a reactor coolant sample under
worst-case accident conditions is 0.36 rem; the source being airborne noble gas activity in the
radwaste building from effluent releases, Lapsed time is about 1 hr.

The maximum dose rate from a 0.1 ml reactor coolant sample (1 hr decay) in a 4-in.-thick lead
transport cask is less than 5 mR/hr at 1 ft. Exposure to analyze a sample is expected to be less
than 100 mR.

Allvalves used are fully qualified for the environment in which they are located inside and
outside reactor containment.

Power for the postaccident sampling equipment is supplied from either Division 1 or
Division 2 critical power sources and wiH be available during accident conditions.

B.2-15



Amendment 53
November 1998

The staff review of this position in NUREG-0892, dated December 1982, recognized several
issues requiring resolution and consolidated them in Licensing Condition 9. Subsequent

Supply System submittals, primarily Amendment 23 to the FSAR, resulted in the staff finding
the postaccident sampling system acceptable in Supplement 4 NUREG-0892, section 9.3.2.4.
A requirement to have the system completed and operable prior to exceeding 5% power was
made a condition to the license (NPF-21 issued December 20, 1983). Supply System letter
GQ2-84-272 dated April27, 1984, reported the system completed and operable thus satisfying
the licensing condition.

II.F.1.3 Containment Hi h-Ran e Radiation Monitor

Position

Radiation level monitors with a maximum range of 10 R/hr shall be installed in containment.
A minimum of two such monitors that are physically separated shall be provided. Monitors
shall be developed and qualified to function in an accident environment.

Clarification

ao Provide two radiation monitor systems in containment which are documented to
meet the requirements of Table II.F.1-3.

b. The specification of 10 R/hr in the above position was based on a calculation of
postaccident containment radiation levels that included both particulate (beta)
and photon (gamma) radiation. A radiation detector that responds to both beta
and gamma radiation cannot be qualified to post-LOCA containment
environments but gamma-sensitive instruments can be so qualified. To follow
the course of an accident, a containment monitor that measures only gamma
radiation is adequate. The requirement was revised in the October 30, 1979,
letter to provide for a photon-only measurement with an upper range of
10 R/hr.

C. The monitors shall be located in containment(s) in a manner as to provide a
reasonable assessment of area radiation conditions inside containment. The
monitors shall be widely separated so as to provide independent measurements
and shall "view" a large fraction of the containment volume. Monitors should
not be placed in areas which are protected by massive shielding and should be
reasonably accessible for replacement, maintenance, or calibration. Placement
high in a reactor building dome is not recommended because of potential
maintenance difficulties.

d. For BWR Mark IIIcontainments, two such monitoring systems should be inside
both the primary containment (drywell) and the secondary containment.
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The monitors are required to respond to gamma photons with energies as low as

60 keV and to provide an essentially flat response for gamma energies between
100 keV and 3 MeV, as specified in Table II.F.1-3. Monitors that use thick
shielding to increase the upper range willunderestimate postaccident radiation
levels in containment by several orders of magnitude because of their
insensitivity to low energy gammas and are not acceptable.

WNP-2 Position

WNP-2 concurs with the intent of this position and has installed high range gamma detection
monitors in the following primary containment locations:

a. 515 ft level Azimuth 290'and
b. 516 ft level Azimuth 51.5'.

The detectors are unshielded and mounted on the wall in areas least influenced by shielding
due to surrounding piping, etc. They are accessible for calibration and willbe calibrated
according to the Technical Specifications. Plant drawings willbe revised to reflect their
addition and location.

This position has been accepted in the NRC Safety Evaluation Report, NUREG-0892, dated
December 1982, section 12.3.4.1.
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TABLEII.F.1-3

CONTAINIVKNTHIGH-RANGERADIATIONMONITOR

Requirement - The capability to detect and measure the radiation level within the
reactor containment during and following an accident.

Range 1 rad/hr to 10 rads/hr (beta and gamma) or alternatively 1 R/hr to
10 R/hr (gamma only).

Response

Redundant

60 keV to 3 MeV photons, with linear energy response J20%) for
photons of 0.1 MeV to 3 MeV. Instruments must be accurate enough to
provide usable information.

A minimum of two physically separated monitors (i.e., monitoring
widely separated spaces within containment).

Design and
qualification

Category 1 instruments as described in Appendix A, except as listed
below.

Special
calibration

In situ calibration by electronic signal substitution is acceptable for all
range decades above 10 R/hr. In situ calibration for at least one decade
below 10 R/hr shall be by means of calibrated radiation source. The
original laboratory calibration is not an acceptable position due to the
possible differences after in situ installation. For high-range calibration,
no adequate sources exist, so an alternate was provided.

Special
environmental
qualifications

Calibrate and type-test representative specimens of detectors at sufficient
points to demonstrate linearity through all scales up to 10 R/hr. Prior
to initial use, certify calibration of each detector for at least one point
per decade of range between 1 R/hr and 10 R/hr.
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II.F.1.4 Containment Pressure Monitor

Position

A continuous indication of containment pressure shall be provided in the control room of each
operating reactor. Measurement and indication capability shall include three times the design
pressure of the containment for concrete, four times the design pressure for steel, and -5 psig
for all containments.

Clarification

a. Design and qualification criteria are outlined in Appendix A;

b. Measurement and indication capability shall extend to 5 psia for subatmospheric
containments;

c. Two or more instruments may be used to meet requirements. However,
instruments that need to be switched from one scale to another scale to meet the
range requirements are not acceptable;

d. Continuous display and recording of the containment pressure over the specified
range in the control room is required; and

e. The accuracy and response time specifications of the pressure monitor shall be
provided and justified to be adequate for their intended function.

WNP-2 Position

WNP-2 has designed a system to meet this criteria. A description of the WNP-2 system is
provided in Section 7.5.

The range, accuracy, and response time of these instruments are

Range = -5 to+3 psig
0 to 25 psig
0 to 180 psig

Instrument accuracy goop) = +2% of full scale

Response time = 0 to 100% full scale in less that 1 sec

This position has been accepted in the NRC Safety Evaluation Report NUREG-0892, dated
~ ~

December 1982, sections 6.2.1.1.1 and 7.5.2.6.
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II.F.1.5 Containment Water Level Monitor Position

A continuous indication of containment water level shall be provided in the control room for
all plants. A narrow range. instrument shall be provided for PWRs and cover the range from
the bottom to the top of the containment sump. A wide range instrument shall also be
provided for PWRs and shall cover the range from the bottom of the containment to the
elevation equivalent to a 600,000-gal capacity. For BWRs, a wide range instrument shall be
provided and cover the range from the bottom to 5 ft above the normal water level of the
suppression pool.

Clarification

a. The containment wide-range water level indication channels shall meet the
design and qualification criteria as outlined in Appendix A. The narrow-range
channel shall meet the requirements of Regulatory Guide 1.89;

b. The measurement capability of 600,000 gal is based on recent plant designs.
For older plants with smaller water capacities, licensees may propose deviations
from this requirement based on the available water supply capability at their
plant;

Narrow-range water level monitors are required for all sizes of sumps but are
not required in those plants that do not contain sumps inside the containment;

i

d. For BWR pressure-suppression containments, the ECCS suction line inlets may
be used as a starting reference point for the narrow-range and wide-range water
level monitors, instead of the bottom of the suppression pool; and

e. The accuracy requirements of the water level monitors shall be provided and
justified to be adequate for their intended function.

WNP-2 Position

In WNP-2, the variable to be measured is the suppression chamber water level. WNP-2 has
expanded its suppression chamber water level instruments to cover this requirement. A
description is provided in Section 7.5.

The accuracy and response time of this instrument are

Instrument accuracy = + of full scale
Instrument response time = 0 to 100% of full scale in less than 1 sec
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This position has been accepted in the NRC Safety Evaluation Report NUREG-0892, dated
December 1982, sections 6.2.1.1.2 and 7.5.2.6.

II.F.1.6 Containment H dro en Monitor

~Po ition

A continuous indication of hydrogen concentration in the containment atmosphere shall be
provided in the control room. Measurement capability shall be provided over the range of 0 to
10% hydrogen concentration under both positive and negative ambient pressure.

Clarification

a. Design and qualification criteria are outlined in Appendix A,

b. The continuous indication of hydrogen concentration is not required during
normal operation,

Ifan indication is not available at all times, continuous indication and recording
shall be functioning within 30 minutes of the initiation of safety injection, and

C. The accuracy and placement of the hydrogen monitors shall be provided and
justified to be adequate for their intended function.

WNP-2 Position

WNP-2 concurs with the intent of this position. The existing monitors are redundant and
provide continuous display and redundant recording in the control room. The instruments are
seismically and environmentally qualified to Class 1 requirements with a range of 0-30%
hydrogen concentration. A complete design description is provided in Section 6.2.5.2.

The accuracy of this instrument is

Instrument accuracy goop) = +0.2% H2 in the range 2-6 Hz and
+2.0% for remainder of full scale

II.F.2 INSTRUMENTATIONFOR DETECTION OF INADEQUATECORE COOLING

~Psiti n

Licensees shall provide a descriprion ofany addirional instrumentation or controls (primary or
backup) proposed for the plant to supplement existing instrumentation (including primary
coolant saturation monitors) in order to provide an unambiguous, easy-to-interpret indicarion
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ofinadequate core cooling (ICC). A descriprion ofthe functional design requirements for the
system shall also be included. A description ofthe procedures to be used with the proposed
equipment, the analysis used in developing these procedures, and a schedule for installing the
equipment shall be provided (NUREG-0737).

None.

WNP-2 Position

WNP-2 is actively participated in the egorts ofthe BWR Owner's Group (BWROG) and the
Licensing Review Group (LRG) to develop an industry understanding ofNRC's concerns and
an approach to detect inadequate core cooling.

An analysis ofin-core thermocouples, as proposed in recently published Safety Evaluation
Reports applicable to BWRs, led the BWROG, LRG, and WNP-2 to conclude that in-core
thermocouples did not serve as egecnve instruments for detection ofinadequate core cooling
and did not substantially improve the safety ofthe plant. The two major deftciencies ofincore
thermocouples are inadequate (i.e., long) response time and potentially erroneous indications.
In addition, a risk assessment ofthe effect on the addition ofin-core thermocouples has
concluded that even ifin-core thermocouples were arbitrarily assumed to provide an effective
backup to the plant water level detectors, overall plant risk would not be significantly reduced.
Based on this risk analysis, in-core thermocouples were not considered to be a cost effective
modiftcari on for WNP-2. The results ofthe above studies were presented to the NRC by the
BWROG and LRG executives in a meeting in Bethesda on December 17, 1981.

In Operating License NF-21 issued December 19, 1983 the stajJ conditioned the license to
"implement the stags requirements regarding additional instrumentation fordetection of
inadequate core cooling which may resultPom the stag s review ofthe BWR Owner's Group
reports (SLI 8211 and SLI 8218).... " Generic Letter 84-23 comprised the stag s review and
requested addirional information. The Supply System response to Generic Letter 84-23, Letter
GO2-84-617 dated November 27, 1984, satisfied the licensing condition and closed thisissue.

II.K.1.5 Assurance of Pro r En ineered Safet Feature Functionin

Position

Review all valve positions, positioning requirements, positive controls, and related test and
maintenance procedures to ensure proper engineered safety feature (ESF) functioning. See
NRC Bulletins 79-06A Item 8, 79-06B Item 7, and 79-08 Item 6.

This requirement shall be met before fuel loading.
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Clarification

None.

WNP-2 Position

Directives on valve positioning requirements, positive controls, and test and maintenance

procedures associated with ESF systems have been prepared. Motor-operated valves in safety
systems are normally maintained in a configuration such as to require the least number of
valve automatic movements on system actuation. System initiation logic is such that valves
automaticaHy move to the required position when required. The position of vital manual
ECCS valves is controlled by the use of and documentation of locks on valve handwheels. In
addition, numerous vital manual valves have position status indicating lights in the WNP-2
control room.

WNP-2 is equipped with ESF system status displays, which continuously monitor the ESF
systems and provide indication to the operator of a system bypass or inoperability introduced
during testing or maintenance which renders the system(s) unable to respond to an initiation
signal. Typical parameters monitored include the following:

ao

b.
C.

d.
e.

Valve position,
Power available to motor-operated valves,
Initiation logic power available,
Power sources (including emergency diesels) available, and
Breaker status.

Alarms are provided on a system level basis. Indication is provided on a component level
basis.

Surveillance and testing procedures for ESF systems willinclude checks to ensure the system
is returned to standby status on completion of testing.

When ESF equipment is removed from service for maintenance, WNP-2 procedures require
documentation of removal and return to service. Functional tests of equipment returned to
service following maintenance are required by these procedures to ensure operability.
NUREG-0892, the WNP-2 Safety Evaluation Report, discussed this issue and listed
confirmation of procedures as confirmatory issue No. 22. Supply System letter GO2-83-247
dated March 23, 1983, "Confirmatory Issue No. 22, Assurance of ESF Functioning (II.K.1.5)
and Safety-Related System Operability Status (II.K.1.10)," satisfied the confirmatory issue,
subsequently listed as resolved in Supplement 4 to NUREG-0892.
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II.K.1.22 Pro er Functionin of Heat Removal S stems

Position

Describe the actions, both automatic and manual, necessary for proper functioning of the
auxiliary heat removal systems (e.g., RCIC) that are used when the main feedwater system is
not operable. For any manual action necessary, describe in summary form the procedure by
which this action is taken in a timely sense. (IE Bulletin 79-08).

Clarification

None.

WNP-2 Position

WNP-2 letter GO2-80-107, dated May 23, 1980, responded to IE Bulletin 79-08. Additional
information pertaining to the above requirement is provided below.

Initial Core Cooling:

Following a loss of feedwater and reactor scram, a low reactor water level signal (level 2) will
automatically initiate main steam line isolation valve closure. At the same time this signal will
put the HPCS and RCIC systems into the reactor coolant makeup injection mode. These
systems willcontinue to inject water into the vessel until a high water level signal (level 8)
automatically trips RCIC and closes the HPCS injection valve. The HPCS pump remains
running on minimum flow bypass.

Following a high reactor water level 8 trip, the HPCS injection valve willautomatically reopen
when reactor water level decreases to low water level 2. The RCIC system willautomatically
reinitiate after a high water level 8 trip when reactor water level decreases to low water level
trip 2.

The HPCS and RCIC systems have redundant supplies of water. Normally they take suction
from the condensate storage tank (CST). The HPCS and RCIC systems suctions will
automatically transfer from the CST to the suppression pool ifthe CST water is depleted or,
for the HPCS system, the suppression pool water level increases to a high level.

The RCIC system willstart automatically on receipt of a low water level (level 2) initiation
signal. On receipt of this initiation signal, the following events occur simultaneously unless
otherwise noted:
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a. Test bypass valves to condensate storage tank closes (ifopen);

b. Steam supply valve to turbine opens;

c. Pump discharge injection valve opens when the turbine steam supply valve is
open;

d. Gland seal system starts;

e. Cooling water supply valve to lube oil cooler opens;

Pump suction valve from condensate storage tank opens (ifclosed);

g. The turbine control system brings the turbine up to speed as soon as the steam

supply valve leaves its full closed position. Pump discharge flow develops as
soon as the pump discharge pressure is sufficient to open the check valve
between the pump and the reactor vessel. As pump discharge and steam inlet
pressure change with a variable reactor pressure range, the control signal willbe
sent to the turbine to maintain constant steady state pump flow; and

h. When pump discharge pressure reaches a predetermined pressure, the minimum
flow valve opens until system flow reaches a predetermined flow, then it will
close.

The HPCS system willstart automatically upon receipt of a low water level (level 2) initiation
signal. Upon receipt of this initiation signal, the following events occur simultaneously unless
otherwise noted:

a. High-pressure core spray diesel generator starts;

b. High-pressure core spray pump starts;

C. High-pressure core spray suction valve and HPCS injection valve open;

d. Condensate storage tank and suppression pool test return and bypass valves
close (ifopen);

e. Minimum flow bypass valve automatically opens ifHPCS pump is delivering
pressure and system flow is low. Minimum flow bypass valve automatically
closes when the flow rate from the pump reaches a predetermined flow;
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f. High-pressure core spray service water pumps starts; and

g. High-pressure core spray room cooler fan starts.

The operator can manually initiate the HPCS and RCIC systems from the control room before
the level 2 automatic initiation level is reached. The operator has the option of manual control
after automatic initiation. The operator can verify that these systems are delivering water to
the reactor vessel by

a. Verifying reactor water level increases when systems initiate,

b. Verifying systems flow using flow indicators in the control room, and

c. Verifying system fiow is to the reactor by checking control room position
indication of motor-operated valves. This ensures no diversion of system flow
to other than the reactor.

Therefore, the HPCS and RCIC can maintain reactor water level at full reactor pressure and
until pressure decreases to where low pressure systems such as the LPCS of LPCI can maintain
water level.

Containment Cooling:

After reactor scram and isolation and establishment of satisfactory core cooling, the operator
would start containment cooling. This mode of operation removes heat resulting from SRV
discharge to the suppression pool. This would be accomplished by placing the RHR system in
the containment/suppression pool cooling mode, or the suppression pool spray mode, i.e.,
RHR suction from and discharge to the suppression pool. A summary of the operator actions
is given in the following:

a. Start the associated RHR standby service water (SW) pump, ifnot already
running,

b. Open the SW pump discharge valve, ifnot already open,

c. Open the SW loop return valve, ifnot already open,

d. Start the associated RHR pump,

e, Close the associated RHR heat exchanger bypass valve,
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f. Adjust system flow by adjusting the RHR test return valve ifin the suppression
pool cooling mode, and

g. Open the suppression pool spray valve ifin the spray mode.

The Operator could verify proper operation of the RHR system containment cooling function
from the control room by the following:

a. Verifying RHR and SW system fiow using system control room fiow indicators,

b. Verifying correct RHR and SW system flow paths using control room position
indication of motor-operated valves, and

c. On branch lines that could divert flow from the required flow paths, closing the
motor-operated valves and noting the effect on RHR and SW flow rate.

Extended Core Cooling:

When the reactor has been depressurized, the RHR system can be placed in the long-term
shutdown cooling mode. The operator manually terminates the containment cooling mode of
one of the RHR loops and places the loop in the shutdown cooling mode as follows:

a. Trip the RHR pump to be used for shutdown cooling,

b, Close associated motor-operated valve in the suppression pool suction and LPCI
discharge line to the vessel,

c. Open shutdown cooling suction valves from and discharge valves to the reactor
vessel, and

d, Restart the RHR pump.

In this operating mode, the RHR system can cool the reactor to cold shutdown. Proper
operation and flow paths in this mode can be verified by methods similar to those described for
the containment cooling mode.

In conclusion, the WNP-2 plant design is fullyadequate to meet the intent of the requirements
of auxiliary heat removal when the main system is inoperable.
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II.K.1.23 Reactor Vessel Level Instrumentation

~Po ition

Describe all uses and types of vessel level indication for both automatic and manual initiation
of safety systems. Describe other redundant instrumentation which the operator might have to
give the same information regarding plant status. Instruct operators to utilize other available
information to initiate safety systems (IE Bulletin 79-08).

Clarification

None.

WNP-2 Position

NEDO-24708 describes the multiple water level instrumentation provided in the BWR control
room for the operator. An outline of the specific indication for WNP-2 is provided in the
following paragraphs, which fully meets the intent of the plant requirements and the NRC
requirements.

Reactor vessel water level in the WNP-2 BWR is continuously monitored by four recorders for
normal, transient, and accident conditions. These four instruments are divided into two
divisions of two instruments each to provide an overlapping range from above the maximum
operating level to below the active core. Thus, adequate information is provided to the
operator for manual initiation of safety actions and for assurance of the vessel water level at all
times.

Those sensors used to provide automatic safety equipment initiation are arranged in a
four-quadrant vessel tap configuration with the four sensors divided electrically between two
dkvss tons.

In addition, the operating procedures willreflect the requirements for the operators to also rely
on the information provided by other plant parameter indications relating to vessel level.

A separate set (to that described above) of range level instrumentation provides reactor level
control via the reactor feedwater system. This set also indicates or records in the control
room. Additionally, an upset range (0-180 in.) and a shutdown range (0-400 in.) are provided
for operator information.
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The safety-related systems or functions served by safety-related reactor water level
instrumentation are the following:

RCIC
HPCS
LPCS
RHR/LPCI
ADS
Nuclear steam supply shutoff system (NSSSS)
Reactor protection system (RPS)
Standby gas treatment system (SGTS)
Emergency power system
Secondary containment isolation
Main control room and critical switchgear HVAC
Standby service water system
Containment instrument air system
Trip of nonessential loads

Low reactor vessel water level is used in the initiation logic of all systems listed above. In
addition, the RCIC and HPCS systems shut down on high reactor vessel water level. HPCS
and RCIC willautomatically restart iflow reactor level is again reached (see response to TMI
Items II.K.1.22 and II.K.3.13, respectively, for further discussion). Additional information
about reactor vessel level instrumentation is also provided in Section 5.2 and in Figure 3.6-43.

This position has been accepted in the NRC Safety Evaluation Report, NUREG-0892, dated
March 1982, section 7.5.2.1.

II.K3.21 Restart o Core S r and Low Pressure Coolant In'ection ste

g osi~ti n

The core spray and lowpressure coolant injecrion (LPCI) system flowmay be stopped by the
operator. These systems willnot restart automatically on loss ofwater level is an initiation
signal is stillpresent. The core spray and LPCI system logic should be modifted so that these
systems willrestart, ifrequired, to assure adequate core cooling. Because this design
modification a+ects several core cooling modes under accident conditions, a preliminary
design should be submitted for sta+review and approval prior to making the actual
modtftcation.
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Clari cation

Modtftcation ofsystem design should be made in accordance with those requirements set forth
in Sections 4. 12, 4.13, and 4.16 ofIEEE Standard 279-1971 with regard to protecti ve function
bypasses and completion ofprotective action once initiated.

WNP-2 Position

WNP-2 as a participant in the BWR Owner's Group endorses the position presented in the
letter dated December 29, 1980,Pom D. B. Waters to the NRC (attention D. G. Eisenhut),
Subj ect: "BWR Owner's Group Evaluation ofNUREG-0737 Requirements. " The position
presented in enclosure 2 to this letter concludes that the current system design is adequate and
no design changes are required. WNP-2 concurs in this position.

It should be noted that this design allows the operator to evaluate the plant and avoid an
automatic restart that may have an adverse impact on the situation.

This position has been accepted in the NRC Safety Evaluation Report NUREG-0892, dated
December 1982, section 7.3.2.1.

II.K.3.25 E ect o ss o Alternatin -Current P wer on Pum Seals

PosOiri n
i

The licensees should determine, on a plant-spectftc basis, by analysis or experiment, the
consequences ofa loss ofcooling water to the reactor recirculation pump seal coolers. The
pump seals should be designed to withstand a complete loss ofalternating-current (ac) power
for at least 2 hours. Adequacy ofthe seal design should be demonstrated.

Clari cation

The intent ofthis position is to prevent excessive loss ofreactor coolant system (RCS) inventory
following an anticipated operational occurrence. Loss ofac power for this case is construed to
be loss ofo+site power. Ifseal failure is the consequence of loss ofcooling water to the
reactor coolant pump (RCP) seal coolers for 2 hr, due to loss ofojlsite power, one acceptable
solution would be to supply emergency power to the component cooling water pump. This
topic is addressed forBabcock and Wilcox (B&W) reactors in Item II.K.2.16.

WNP-2 Position

WNP-2, as a participant in the BWR Owners'roup, endorses the position developed by
General Electricfor the Owners'roup. This position has been transmitted in a letterPom
the BWR Owners'roup to the NRC, T. J. Dente to Darrell G. Eisenhut, dated
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September 21, 1981. In this supplement to the BWR Owners'roup evaluation of
NUREG-0737, Item II.K3.25, General Electric presented test datajom a test performed at
the Bingham Pump Company's test facilityin 1973 on the WNP-2 recirculation pump. During
the operability testing ofthe pump at rated temperature and pressure the seal cavity was

deprived ofseal purge and the external heat exchanger was deprived ofcoolant. As a result,

the seal cavity temperature exceeded 270'F. Test personnel visually monitored pump leakage

formore than five hours and observed no leakage beyond the capability ofthe 1-in. seal drain
lines, less than 5 gpm. These test results provide conjirmation that loss ofcooling to the

Bingham pump seal for5 hr does not lead to unacceptable seal leakage. This loss is easily
compensated for by normal water level controls and presents no hazard to the health and safety

ofthe public.

This position has been accepted in the NRC Safety Evaluation Report NUREG-0892, dated
December 1982, section 15.1.2.

II.K.3.44 Ade uate Core Coolin or Transients with a Sin le Failure

Position

For anticipated transients combined with the worst single failure and assuming proper operator
actions, licensees should demonstrate that the core remains covered orprovide analysis to
show that no significant fuel damage resultsPom core uncovery. Transients which result in a
stuck-open reliefvalve should be included in this category (NUREG-0737).

None.

WNP-2 Position

WNP-2 as a member ofthe BWR Owners'roup endorses the followingposition statement and
analysis prepared by GE on behalf ofthe Owners'roup:

Introduction:

This report has been prepared as the BWR Chvners'roup generic response to NUREG-0737
Task Item II.K3.44 which addresses the issue ofadequate core cooling for transients with a
single failurefor those plants identij7ed in Table II.K3.44-4.

At the outset it should be noted that the conditions described in II.K.3.44 (i.e., transients plus
single failures) go beyond the current BWR design basis and that the item 's reference to
transients with multiplefailures goes beyond the regulatory requirements as speci/fed in
Regulatory Guide l. 70, Revision 3. The multiplefailures spectfted involve consideration ofa
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stuck-open reliefvalve (SORV) combined with the worst single failure. GE and the
Owners'roup

conrinues to support the current BWR design basis approach. This report is intended to
provide information to address Item II.K3.44, but does not reflect our intention to change the
current BWR design basis approach.

It is shown that, for the GE BWR/2 through BWR/6plants, the core remains covered for any
transient with the worst single failure. This is achieved without any operator action to
manually initiate ECCS or other inventory makeup systems. The worst transient with the worst
single failure is shown to be the loss offeedwater (LOF) event with a failure ofthe high
pressure ECCS or one isolation condenser (IC) loop, whichever is applicable.

For the bounding LOF event, studies which included even more degraded conditions have been
documented in Reference 1. The degraded conditions cover the failure ofHPCS (or HPCI or
FWCI or IC) and one SORV. Reference I shows that the core willremain covered and
therefore that no fuelfailure would occur.

Criteria, Scope and Assumptions:

NUREG-0737 Item ll.K.3.44 requires that the licensees demonstrate adequate core cooling to
prevent the fuelPom incurring signiJTcant damage for the anticipated transients combined with
the worst single failure. To meet this requirement, either one ofthe following two criteria
should be satisfied;

a. The reactor core remains covered with water until stable conditions are
achieved, or

b. No signijfcantfuel damage resultsPom core uncovery.

For BWRplants, this report willshow that Criterion I is met. The report makes the following
assumptions:

a. A representative plant ofeach BWRproduct line, BWR/2 through BWR/6, is
used to represent all ofthe plants ofthat product line,

b. The anticipated transients as identified in NRC Regulatory Guide I. 70,
Revision 3 were considered,

c. The single failure is interpreted as an active failure, and

d. Allplant systems and components are assumed to function normally, unless
identified as being failed.
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Discussion:

Table II.K.3.44-1 lists all ofthe transients which were considered in this study. The event
sequence ofeach transient was examined for each product line to determine the impact on core
cooling, The following three factors were used to determine the worst transient and the worst
single failure:

a. Reduction or loss ofmain feedwater or coolant makeup or heat removal systems,
especially high pressure systems, e.g., HPCI, feedwater coolant injection
(FWCI), HPCS, RCIC or isolation condenser (IC),

b. Steam release paths causing rapid reactor coolant inventory loss, e.g., SRVs,
turbine, or turbine bypass valves, and

C. Power level, especially the timing ofscram.

Based on these considerations, a comparison was made among the transients in
Table Il.K3.44-1.

In Reference 2, the events ofTable II.K.3.44-1 are compared in detailfor a typical BWR/4
plant. Inpanicular the impact on core cooling for each transient is evaluated by comparison
to the analysis results for the LOF event in the section ntled "ApplicabilityofAnalyses. " It is
found that the LOF event is the most severe transient porn the core cooling viewpoint due to its
rapid depletion ofreactor coolant inventory. This conclusion has generic applicability to all
BWR product lines covered by this study.

The same approach was also used to select the single failures which would pose the greatest
challenge to core cooling. Among all ofthe possible failures considered (Table II.K.3.44-2
the followingfailures are identified as the most important ones:

a. Failure ofHPCI or HPCS or FWCI or one IC loop, whichever is applicable,
b. Failure ofRCIC, and
c. One ofthe SRVs, which has opened as a result ofthe transient, fails to close.

Items a and b are the possible limitingfailures because they represent loss ofhigh pressure
inventory makeup or heat removal systems which would be relied on following a loss of
feedwater event. Item c is a possible limitingfailure, because it results in the largest steam
release ratePom the vessel compared to other possible release paths (e.g., a stuck-open
turbine bypass valve). No other failures identifted in Table II.K.3.44-2 result in a direct
challenge to core cooling capability.

Because ofthe relatively low steam loss capacity through one SORV (Item c) compared to the
makeup water capacity ofthe highest capacity makeup water system, the failure ofthe highest
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capacity high pressure makeup system (Item a) would be worse than a stuck-open reliefvalve
(Item c). For example, for a typical BWR/4, representative values ofHPCI makeup and SRV

flow are 18% and 6% ofrated feedwater flow, respectively. Because ofthe higher makeup
rate ofHPCI/HPCS relative to RCIC (3% ofrated feedwater flow), Item a would be worse
than Item b. Table II.K3.44-3 lists the worst combination oftransient and single failurefor
the GE BWR product lines covered by this study.

Even with the worst single failure in combination with the LOF event, the RCIC or at least one
IC loop willfunction to provide makeup and/or to remove decay heat while the vessel pressure
remains high. The design basis for the RCIC or the IC is such that they are capable of
removing decay heat with the vessel being isolated. Analyses ofthe LOF event with the worst
single failure have been performed to support this conclusion. For example, forBWR/2 plants,
such analyses are documented in Reference 1, Table 3.2.1.1.5-5. These analyses show that
the isolation condenser heat removal capacity is greater than the decay heat generation rate
and willlead to a safe and stable condirion. Similar analysis have been performed for
representative plants with the RCIC system. These analyses show that for the worst transient
with the worst single failure, the minimum water levelfor diferent BWR product lines ranges
Pom 6ft to llfiabove the top ofthe acrive fuel.

With even more degraded conditions, i.e., one SORV in addition to the worst case transient
with the worst single failure, reference plant analyses in Reference 1, Tables 3.2.1.1.5-9 and
3.2.1.1.5-10 show that for the plants analyzed the RCIC system can automatically provide
sufhcient inventory to keep the core covered even with a single failure plus a SORV. This
capability is not a design basis for the RCIC system, and not allplants have been analyzed to
demonstrate this capability. Ifa plant should not have this capability, manual depressurization
willavoid core uncovery for the case ofLOFplus erst single failure plus SORV. It should be
noted that manual depressurizarion is the proper operator action for allplants during loss of
inventory condirions when the high pressure cooling system(s), are unable to restore and
maintain RPV level. These proper operator actions are allowed for in the NUREG-0737
requirement.

For plants without RCIC, manual depressurization willavoid core uncoveryfor the case of
LOFplus worst single failure plus SORV.

Conclusion:

The anticipated transients in NRC Regulatory Guide l. 70, Revision 3, were reviewed for all
BWR product lines BWR/2 through BWR/6Pom a core cooling viewpoint. The LOF event was
identtfled to be the most limiting transient which would challenge core cooling. The BWR is
designed so that the high pressure makeup or inventory maintenance systems or heat removal
systems (HPCI, HPCS, FWCI, RCIC or IC) are independently capable ofmaintaining the
water level above the top ofthe acrive fuel given a loss offeedwater. The detailed analyses
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show that even with the worst single failure in combination with the LOP event, the core
remains covered.

Furthermore, even with more degraded conditions involving one SORV in addition to the worst
transient with the worst single failure, studies show that the core remains covered during the
whole course ofthe transient either due to RCIC operation or due to manual depressurization.

This position has been accepted in the NRC Safety Evaluation Report NUREG-0892, dated
December 1982, section 15.1.2.

References:

Section 3.2.1 (prepublication form) of "Additional Information Required for NRC Staff
Generic Report on Boiling Water Reactors, "NEDO-24708, March 31, 1980.

2. Section 3.2.2 (prepublication form) of "Additional Information Required for NRC Stag
Generic Report on Boiling Water Reactors, " NEDO-24708, June 30, 1980.

8
3. Secri on 3.5.2.1 (prepublication form) of "Additional Information Required for NRC

Staff Generic Report on Boiling Water Reactors, " NEDO-24708, August 31, 1979.
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TABLEII.E:.3. 44-1

SUM@CRY OF IMTIATINGTRANSIENTS
(Reference: NRC Regulatory Guide 1.70, Revision 3)

1. Loss offeedwater heating

2. Feedwater controller failure - maximum demand

3. Pressure regulator failure - open

4. Inadvertent safetylrelief valve opening

5. Inadvertent residual heat removal (RHR) shutdown cooling operation

6. Pressure regulator failure - closed

7. Generator load rjeection

8. Turbine trip

9. Main steam isolation valve (MSIV) closure

10. Loss ofcondenser vacuum

Il. Loss ofnormal ac power

12. Loss offeedwater flow

13. Failure ofRHR shutdown cooling

14. Recirculation pump trip

15. Recirculation flow control failure - decreasing flow

16. Rod withdrawal error

17. Abnormal startup ofidle recirculation pump

18. Recirculationflow control failure - increasing flow

19. Fuel loading error

20. Inadvertent startup ofhigh pressure core spray (HPCS) or high pressure coolant
injection (HPCI) orfeedwater coolant injection (FWCI) or isolation condenser (IC),
whichever is applicable.
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TABLEIl.K.3.44-2

LIST OF SINGLE FAILURES WHICH CANPOTENTLdLLYDEGRADE THE
COURSE OF A BWR TRANSIENT

1. One or all ofthe bypass valves fail to modulate open when required.

2. One ofthe bypass valves, which has opened as a result ofthe transient, fails to
close.

3. Failure to trip the turbine orfeedwater pumps on high water level.

4. One main steam isolation valve (MSIV)fails to close when required.

5. One ofthe safetylrelief valves fails to open when required.

6. One ofthe safetylrelief valves, which has opened as a result ofthe transient, fails to
close.

7. Failure to trip one recirculation pump.

8. Failure to run back the recirculation pumps.

9. Failure ofhigh pressure coolant injection (HPCI) or high pressure core spray
(HPCS) orfeedwater coolant injecrion (FWCI) or one isolation condenser (IC) loop,
whichever is applicable.

10. Failure ofreactor core isolation cooling (RCIC) or one IC loop, whichever is
applicable.

Il. Failure ofone lowpressure coolant injection (LPCI) loop or the lowpressure core
spray (LPCS) system.

12. Loss ofone residual heat removal (RHR) system heat exchanger.

13. A single control rod stuck while the remainder ofthe control rods are moving.

14. Failure to achieve the rod blockfunction (i.e., a single control rod willwithdraw
upon erroneous withdrawal demand).

15. Loss ofone diesel generator ifloss ofac power was the initiating event.
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TABLEII.Z.3.44-3

WORST CASE OF TRANSIENT WITHA SINGLE FAILUREFOR
DIFFERENT BWR PRODUCT LINES

Product Line

BWRI'2

BWRI3

BWR/4

BWR/5

BWR/6

Transient with a Single Failure (Worst Case)

LOF + Failure ofone IC loop (Oyster Creek only)
LOF + Failure ofFWCI (Nine Mile Point only)

LOF + Failure ofFWCI (Millstone only)
LOF + Failure ofHPCI (others)

LOF + Failure ofHPCI

LOF + Failure ofHPCS

LOF + Failure ofHPCS
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TABLEII.K3.44-4

PARTICIPATING UTILITIES
lVUREG-0737

Boston Edison

Caroline Power &Light

Commonwealth Edison

Georgia Power

Iowa Electric Light & Power

Jersey Central Power &Light

Niagara Mohawk Power

Nebraska Public Power District

Northeast Urilities

Phi krdelphia Electric

Power Authority ofthe State ofNew York

Tennessee Valley Authority

Vermont Yankee Nuclear Power

Detroit Edison

Mississippi Power &Light

Pennsylvania Power &Light

Washington Public Power Supply System

Cleveland Electric Illuminaring

Houston Lighring & Power

Illinois Power

Public Service ofOklahoma

Long Island Lighting

Pilgrim I
Bnotswt'ck I and 2

LaSalle I and 2, Dresden 1-3,
Quad Cities I and 2

Hatch I and 2

Duane Arnold

Oyster Creek I
Nine Mile Point I and 2

Cooper

Millstone I
Peach Bottom 2 and 3; Limerick I and 2

FitzPatrick

Browns Ferry 1-3; Hartsvi lie 1-4,
Phipps Bend I and 2

Vermont Yankee

Enrico Fermi 2

Grand GulfI and 2

Susquehanna I and 2

WNP-2

Perry I and 2

Aliens Creek

Clinton Station I and 2

Black Fox I and 2

Shoreham

'a
Report applies to plants included herein whose owners participated in the report

development.

,
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II.K.3.45 Evaluation o De ressuri ation with Other than Aut matic De ressuri ation
~stem

Posirion

Analyses to support depressurization modes other than fullactuation ofthe ADS (e.g., early
blowdown with one or two SRVs) should be provided. Slower depressurization would reduce
the possibility ofexceeding vessel integrity limits by rapid cooldown (NUREG-0737).

None.

WNP-2 Position

WNP-2 as a member ofthe BWR Owners'roup endorses the followingposition statement and
analysis prepared by GE on behalf ofthe Owners'roup.

The evaluation ofalternate modes ofdepressurization other than fullactuarion ofthe
Automatic Depressurization System (ADS) is made for those plants listed in Table II.K.3.45-5
with regard to the e+ect ofsuch reduced depressurization rates on core cooling and vessel
integrity.

Depressurization byfullADS actuation consritutes a depressurizationPom about 1050 psig to
180 psig in approximately 3.3 minutes. Such an event, which is not expected to occur more
than once in the liferime ofthe plant, is well within the design basis ofthe reactor pressure
vessel. This conclusion is based on the analysis ofseveral transients requiring
depressurization via the ADS valves. Results ofthese analyses indicate that the total vessel
fatigue usage is less than 1.0. Therefore, no change in the depressurization rate is necessary.
However, to comply with the above request reduced depressurization rates were analyzed and
compared with the fullADS actuation. The alternate modes considered cause vessel pressure
to traverse the same pressure range in (1) depressurization case 1 (rangesPom 6-10 minutes
depending on plant size and ADS capacity), and (2) depressurization case 2 (rangesPom
15-20 minutes). The case 2 depressurization bounds the possible increase in depressurizarion
time by producing an undesirably long core uncovered time. The case 1 depressurization gives
the results ofan intermediate depressurization. These modes are achieved by opening a
reduced number ofreliefvalves. These blowdown rates are illustrated by Figure II.K.3.45-1.
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Assumptions:

The major assumptions used for the core cooling analysis are as follows:

a. No high pressure cooling systems are available,

b. Alllowpressure ECCS is available, and

C. Assumprions as stated in NEDO-24708, Secrion 3.1.1.3, "Justtftcation of
Analysis Methods, " which includes the use of1978 ANS Decay Heat (mean
value).

Results:

a, Vessel Integrity

The depressurization events considered are fullADS blowdown and blowdown
over 10 and 20 minute intervals. The reactor vessel stresses for these events are
within the acceptance stress limits defined by ASME Code Section IIIfor
emergency conditions (Level C). The core support structures and other
safety-related internal components are also within applicable emergency
condirion stress limits.

The ADS operating conditions which acct fatigue usage ofvessel or core
support structures are not significantly diferent forfast and slow blowdown
events. Specli c calculations offatigue usage are not required for emergency
conditions (Level C). However, available pressure vessel fatigue analyses show
the usage per event to be (0.1 per fullADS event.

In summary, reactor vessel and core support structure integrity is assured for
the blowdown rates considered ifan ADS event should occur, and reduced rates
ofdepressurization do not significantly decrease fatigue usage.

b. Core Cooling Capability

Examination ofthe reduced depressurization rates under consideration with
respect to core cooling concerns shows that:

1. Vessel depressurization for a case 2 blowdown (1$-20 minutes) causes
the core to be uncovered for a lengthy period oftime even assuming
system initiation at the earliest reasonable time.
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2. Vessel depressurization for a case 1 blowdown (6-10 minutes), when
actuated at the same level as the fullADS case, willresult in less vessel
inventory at the rime ofECCS injection and can result in longer periods
ofcore uncovery.

3. Vessel depressurization for a case 1 blowdown (6-10 minutes) when
actuated considerably earlier than at the ADS initiation setpoint can
result in some improvement in core cooling. However, the operator is
required to act more quickly in these cases (i.e., within 1-6 minutes after
the accident). This earlier depressurizarion also reduces the time
available to start high pressure system injection and hence to avoid the
need for manual depressurization. It also increases thepequency of
depressurization.

The results ofthe calcularions are presented in Tables II.K3.45-1 through Il.K.3.45-4. They
show the total core uncovered time and remaining vessel inventory at the time oflowpressure
ECCS injection. A discussion ofthese results follows below.

Discussion:

The results are based upon calcularions performed with the assumptions stated earlier using a
representari ve BWR/3 and a BWR/6 to show consistency ofresults across the product lines.
The transients considered are an outside steam line break and a stuck-open reliefvalve, The
ADS willdepressurize the vessel to the lowpressure ECCS injection setpoint when no high
pressure cooling systems are available. The depressurizations used are initiated at diferent
times based on the downcomer water level. The ftrst initiation time considered is when the
water level is at the top ofthe active fuel which is consistent with the original design for most
plants and thus is the basis for comparison. The second initiation time considered is the
downcomer water level of34feetPom the bottom ofthe vessel which stillprovides the
operator with a reasonable time to attempt to start the high pressure systems. The last
iniriation time considered is the high pressure makeup system setpoint (Level 2 forBWR/6 and
Level IforBWR/3) plus 60 seconds which is the earliest time in which depressurizaton could
be expected to occur.

The core cooling criteria used in assessing the impact ofa reduced depressurization rate are:

a. Inventory in the core and lowerplenum at the time oflowpressure ECCS
injection as predicted by the SAFE model (Reference 1), and

b. The total time which the top ofthe active fuel PAF) remains uncovered as
predicted by the SAFE model (Reference I).
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The first criterion demonstrates the increased mass loss due to boilogfor the longer blowdown,
since mass loss due to flashing willbe independent ofthe depressurization rate providing the
boundary pressure values are the same for all the rates. The second criterion is a measure of
the resultant core temperature.

Table II.K.3.45-1 gives the results for a BWR/6 assuming an outside steam line break. As the
length ofdepressurization is increased the vessel inventory at the time the ECCS injection
decreases and the total core uncovered time increases. Table II.K.3.45-1 further shows that
the actuation times based on higher water levels (i.e., 34fiand Level 2 +60 sec) longer
depressurizations exhibit the same trends. Furthermore, for any particular depressurization
rate, raising the actuation level increases the vessel inventory at ECCS injection and decreases
the total core uncovered rime. However, this also decreases the time the operator has
available to try to get high pressure level control systems working in order to avoid the need to
depressurize.

Table II.K3.45-2 shows that these same results are exhibited for the case ofa stuck-open relief
valve. Table II.K.3.4$-3 shows the results for a BWR/3 assuming an outside steam line break.
Examination ofthe table shows the same trends as Table Il.K.3.45-1, and therefore the results
are applicable to allproduct lines. Table II.K.3.45-4 shows that these general trends are
independent ofthe models used by exhibiring the same trends for a BWR/3 using standard
Appendix K licensing assumptions.

Conclusion:

The cases considered show that no appreciable improvement can be gained by a slower
depressurization based on core cooling considerations. A sign ftcantly slower depressurization
rate willresult in increased core uncovered time. A moderate decrease in the depressurizaton
rate necessitates an earlier actuation time resulring in less time available for operator action to
start high pressure ECCS without signftcant benefit to vessel fatigue usage. This willalso
result in an increased Pequency ofADS actuation.

Finally, it is ofparamount importance to note that the ADS is not a normal core cooling
system; it is a backup forhigh pressure cooling systems geedwater, RCIC, HPCI/HPCS). If
ADS operarion is ever required in a BWR, it willbe because core cooling is threatened. Since
a fullADS blowdown is well within the design basis ofthe reactor pressure vessel and ADS is
properly designed to minimize the threat to core cooling, no change in the depressurization
rate is necessary.

R~eerence:

l. NEDO-24708, "Additional Information Required for NRC Stag Generic Report on
Boiling Water Reactors, "August 1979.
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TABLEII.E.3.45-1

RESULTS FOR BWR/6 OUTSIDE S 1K'INEBREAE
NO HIGHPRESSURE SYSTEMS AVAIIABLE

Depressurization
Case

Core
Uncovered

Time (sec) Time (sec)Level

Depressurization Initiation
LiquidInventory in

Core and Lower Plenum
at Low Pressure ECCS

Injecrion (S)

FullADS

Case 1

Case 1

FullADS
34'evel

2
+60 sec

1086.0

1086.0

610.6

78.3

26

117

10

No uncovery

1.603 x 10

1.528x 10

l.779x 10

1.993 x 10

Case 1 Level 2
+60 sec

78.3 No uncovery 1.937x 10

Case 2 Level 2 78.3 390 1.755x10

Top ofacnve fuel.
b

High pressure initiation setpoint plus 60 sec.
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TABLEII.E.3.45-2

RESULTS FOR BWR/6 STUCK-OPEN RELIEF VALVE
NO HIGHPRESSURE SYSTEMS AVAILABLE

Depressurization
Case Level Time (sec)

Depressurinuion Iniriarion
LiquidInventory in

Core and Lour Plenum
Core Uncovered at Low Pressure ECCS

Time (sec) Injecrion (lb)

FullADS

Case 1

Case 1

Case 1
34'evel

2
+60 sec

642. 6

642.6

391.8

77. 7

No uncovery

15

No uncovery

No uncovery

1.836x 10

l. 787x 10

1.889x 10

1.961 x 10

Top ofacrive fuel.
b

High pressure initiation setpoint plus 60 sec.
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TABLEII.K3.45-3

RESULTS FOR BWR/3 OUTSIDE STEAMLINEBREAK
NO HIGH PRESSURE SYSTEMS AVAILABLE

Depressurization
Case

FullADS

Case 1

Case 1

FullADS

TAF

TAF

Level Time (sec)

1527.8

1527.8

34'evel

1
b

+60 sec

701.6

36'4.4

Depressurinuion Initiarion Core
Uncovered
Time (sec)

155

170

51

No uncovery

Liquid Inventory in
Core and Lower Plenum
at Low Pressure ECCS

Injecrion Pb)

2.027x 10

1.975 x 10

2.291 x 10

2.446x 10

Case 1 Level 1

+60 sec
364.4 10 2.394x 10

Top ofactive fuel.
b

High pressure initiation setpoint plus 60 sec.
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TABLEII.E.3.45-4

RESULTS FOR BWR/3 OUTSIDE STEMS LINEBREAE
ONAPPENDIX'SSUMPTIONS MTHNO HIGH PRESSURE SYS1ZMS

Depressurization
Case Level Time (sec)

Depressurization Iniriation Core
Uncovered
Time (sec)

LiquidInventory in
Core and Lower Plenum
at Low Pressure ECCS

Injection Pb)

FullADS

Case 1

FullADS

Case 1

TAP

Level l
+60 sec

Level 1

+60 sec

759.4

759.4

145.6

145.6

277

175

191

1.960x 10

1.913 x 10

2.210 x 10

2.165 x 10

Top ofacrive fuel.
b

High pressure iniriation setpoint plus 60 sec.
1
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TABLEII.K.3.45-5

PARTICIPATING UTILITIES
NUREG-0737

Boston Edison

Caroline Power & Light

Commonwealth Edison

Georgia Power

Iowa Electric Light & Power

Jersey Central Power & Light

Niagara Mohawk Power

Nebraska Public Power District

Northeast Utilities

Northern States Power

Philadelphia Electric

Power Authority ofthe State ofNew York

Tennessee Valley Authority

Vermont Yankee Nuclear Power

Detroit Edison

Long Island Lighting

Mississippi Power &Light

Pennsylvania Power &Light

Washington Public Power Supply System

Cleveland Electric Illuminating

Houston Lighting & Power

Illinois Power

Public Service ofOklahoma

Pilgrim 1

Brunswick 1 and

LaSalle 1 and Dresden 2 and Quad Cities land 2

Hatch 1 and 2

Duane Arnold

Oyster Creek 1

Nine Mile Point 1 and 2

Cooper

Millstone 1

Monticello

Peach Bottom 2 and 3; Limerick 1 and 2

FitzPatrick

Browns Ferry 1-3; Hartsvillel-4,
Phipps Bend 1 and 2

Vermont Yankee

Enrico Fermi 2

Shoreham

Grand Gulf1 and 2

Susquehanna 1 and 2

WNP-2

Perry I and 2

Aliens Creek

Clinton Starion land 2

Black Fox 1 and 2

Report applies to plants included herein whose owners participated in the report
development.
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II.K.3.46 Res onse to List o Concerns om ACRS Consultant Michelson Concerns

Posirion

General Electric should provide a response to the Michelson concerns as they relate to BWRs.

See NUREG-0660, Appendix C, Table c.3, Item 46 (Reference 1) and NUREG-0626,
Section 4, Item A.17 (Reference 6c).

Clari cation

None.

WNP-2 Position

GE, acting for the BWR Owners'roup, responding to these concerns in a letter, "Response
to Questions Posed by Mr. C. Michelson, "R. H. Buchholz (GE) to D. F. Ross, dated
February 21, 1980. Submittal ofthis letter completes the action required by this task.

This position has been accepted in the NRC Safety Evaluation Report NUREG-0892, dated
December 1982, Section 6.3.6.
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III.D.3.3 Im roved In lant Iodine Instrumentation Under Accident Conditions

Position (NUREG-0737)

a. Each licensee shall provide equipment and associated training and procedures
for accurately determining the airborne iodine concentration in areas within the
facility where plant personnel may be present during an accident.

b. Each applicant for a fuel-loading license to be issued prior to January 1, 1981
shall provide the equipment, training, and procedures necessary to accurately
determine the presence of airborne radioiodine in areas within the plant where
plant personnel may be present during an accident.

Clarification

Effective monitoring of increasing iodine levels in the buildings under accident conditions must
include the use of portable instruments using sample media that willcollect iodine selectively
over xenon (e.g., silver ziolite) for the following reasons;

a. The physical size of the auxiliary and/or fuel handling building precludes
locating stationary monitoring instrumentation at all areas where airborne iodine
concentration data might be required.

b. Unanticipated isolated "hot spots" may occur in locations where no stationary
monitoring instrumentation is located.

c. Unexpectedly high background radiation levels near stationary monitoring
instrumentation after an accident may interfere with filter radiation readings.

d, The time required to retrieve samples after an accident may result in high
personnel exposures ifthese filters are located in high-dose-rate areas.

After January 1, 1981, each applicant and licensee shall have the capability to remove the
sampling cartridge to a low background, low contamination area for further analysis.
Normally, counting rooms in auxiliary buildings willnot have sufficiently low backgrounds
for such analyses following an accident. In the low background area, the sample should first
be purged of any entrapped noble gases using nitrogen gas or clean air free of noble gases.
The licensee shall have the capability to measure accurately the iodine concentrations present
on these samples under accident conditions. There should be sufficient samplers to sample all
vital areas.

For applicants with fuel loading dates prior to January 1, 1981, provide by fuel loading (until
January 1, 1981) the capability to accurately detect the presence of iodine in the region of
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interest following an accident. This can be accomplished by using a portable or cart-mounted
iodine sampler with attached single-channel analyzer (SCA). The SCA window should be
calibrated to the 365 KeV of Iodine-131 using the SCA. This willgive an initial conservative
estimate of presence of iodine and can be used to determine ifrespiratory protection is
required. Care must be taken to assure that the counting system is not saturated as a result of
too much activity collected on the sampling cartridge.

WNP-2 Position

WNP-2 is responding to this position as follows: Four fixed, one mobile continuous air
monitoring system, and one movable local alarming continuous air monitor are provided for
air sampling in plant areas where personnel may be present during accident conditions. In
addition, 10 low volume air sampling systems willbe strategically located throughout the plant
in frequently occupied areas to continuously draw air samples for subsequent analysis.

Grab samples willbe obtained using varying volume air samplers that are both ac and dc
powered.

Movable local alarming continuous air monitors are placed at predetermined plant locations for
personnel protection and to substantiate the quality of the plant breathing atmosphere. These
monitors have local readouts (charts) and radioiodine sampling capabilities.

The Supply System is currently using activated charcoal cartridges for radioiodine analysis and
is evaluating the attributes of silver zeolite. On completion of a satisfactory evaluation the
Supply System will, where applicable, incorporate silver zeolite into its air sampling program.
The charcoal cartridges are used in conjunction with a Ge (Li) gamma spectroscopy system

located in a low background, low contamination area such as the radiochemistry lab in the near
site facility. Prior to analysis, cartridges are purged in a fume hood using plant air, instrument
air, bottled air, or bottled nitrogen which is stored onsite.

Station procedures are provided for obtaining and evaluating both routine and non-routine air
samples. In addition to initial training provided for Health Physics/Chemistry personnel,
periodic drills are conducted in accordance with the WNP-2 Emergency Plan.

This position has been accepted in the NRC Safety Evaluation Report, NUREG-0892, dated
December 1982, Section 12.5.2.
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I.I INTRODUCTION

The italicized information is historical and was provided to support the application for an
operaring license.

The Licensing Review Group (LRG) was formed in AprilI980 to provide a vehicle for
expediring the licensing process for General Electric (GE) boiling ~ater reactors (BWR). The
group was made up ofsix utiliries, GE, and the consulring firm ofEMC. Membership was at
both the executive and technical level.

Allapplicants were in the near-term operating license PVTOL) stage ofthe licensing process.
The basis ofestablishing the LRG consisted ofthe fact that most issues for NTOL BWR plants
are idenrical or very similar. It was felt that this common ground could be used
advantageously in the NRC review process. The NRC assigned a Project Licensing Manager to
interface with the LRG.

Allutilities represented in the LRG are identified below The plants indicated are ordered
chronologically in the licensing process, with LaSalle County-1 being the ftrstfor which 1VRC
issued a Safety Evaluation Report (SER).

Plant

LaSalle County-1

Zimmer

Shoreham

Susquehanna-1

Fermi-2

WNP-2

Commonwealth Edison Company

Cincinnati Gas and Electric Company

Long Island Lighring Company

Pennsylvania Power and Light Company

Detroit Edison Company

Washington Public Power Supply System

The LRG worked on a lead plant concept with LaSalle County-I acring as the lead plant.
Subsequent to the issuance ofthe SER forLaSalle, NRC issued SERs forZimmer, Shoreham,
Susquehanna, and Fermi (refer to References I through 5).

Interface with sta+Pom vari ous branches of1VRC identtJi ed issues for the specific branches.
Often, the issues consisted ofa quesrion or quesri ons previously developed by NRC. Whenever
possible, a common position on the issue was developed which was applicable to allplants. In
some cases, however, uniqueness ofdesign or other variables precluded a common position.
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Plant unique posirions were then developed. This appendix isfor WNP-2, but uses common
posinons when applicable.

The order ofpresentarion for an issue is as follows: The issue is presented, then the details of
the issue followunder the "Quesrion" heading. The response is then given. The numbers in
parentheses (e.g., 5.4.4, 6.2) reference the applicable sections in the FSAR. Applicable
quesrions are referenced as appropriate since in many instances the issue was previously
addressed in a WNP-2 question response.

Re erences:

I. U.S. Nuclear Regulatory Commission PVRC), NUREG-0519, "Safety Evaluation Report
by the 0+ce ofNuclear Reactor Regularion in the Matter ofCommonwealth Edison
Company, LaSalle County Station, Units No. I and 2, "Dockets No. 50-373/374.

Z. NRC, NUREG-05'28, Supplement No. I, "SER by the 0+ce ofNuclear Reactor
Regulation, NRC, in the Matter ofCincinnati Gas and Electric Company,
WilliamH. Zimmer Nuclear Power Station, Unit I, "Docket No. 50-358.

3. NRC, O@ce ofNuclear Reactor Regularion, NUREG-0420, "SER Related to the
Operations ofShoreham Nuclear Power Starion, Unit No. I, Docket No. 50-322,
Long Island Lighting Company, "April1981.

4 NRC, 0+ce ofNuclear Reactor Regulation, NUREG-0776, "SER Related Operation of
Susquehanna Steam Electric Starion, Units I and 2, Dockets No. 50-387 and 50-388,
Pennsylvania Power and Light Company, Allegheny Electric Cooperative, Inc.,"
April1981.

5. NRC, 0+ce ofNuclear Reactor Regularion, NUIKG-0798, "SER Related to the
Operarion ofEnrico Fermi Atomic Power Plant, Unit No. 2, Docket No. 50-341,
Detroit Edison Company et al., "July 1981.
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I.2 CONTAINMENTSYSTEMS BRANCH

ISSUE: CSB-1 STEAMBYPASS OF THE SUPPRESSION POOL
(6.2.1. 1)

Question:

The applicant approach to suppression pool bypass is not consistent with Branch Technical
Posirion CSB 6-5. The applicant must commit to perform a lowpower surveillance leakage
test ofthe containment at each refueling outage.

R~ies onse:

The response to above stated concern is provided in response to Quesnon 031.070.

ISSUE: CSB-2 POOL DYNAMICLOCA AND SRVLOADS

uesrion:

The staghas completed its review ofthe short-term program and developed acceptance
criteria. We require that the applicant commit to our acceptance criteria orjustify any
exceptions taken.

i~ceo onse:

NRC acceptance criteria as well as the supplements thereto are being reviewed and adhered to
where possible. Where exceprions are taken, such as in the case ofSRV load definition (see
Reference 1), or chug ging load definition (see Reference 2), these exceprions are being
discussed and reviewed with the staQ

R~eerences:

"SRVLoads - Improved Definition and Application Methodology forMark II
Containments" (submitted in August 1980).

2. "Chugging Loads - Revised Dejinition and Application Methodology for -Mark II
Containments" (based on 4TCO Test Results) (submitted in July 1981).
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ISSUE: CSB-3 CONTAINMENTPURGE SYSTEM

uesrion:

A 2-inch vent line exists in the purge system to bleed offexcess primary containment pressure
during operarion. We require the applicant to evaluate this 2-inch bypass purge system in light
ofthe criteria ofBranch Technical Posirion CSB 6-4.

R~es onse:

The 2-inch bypass valves, used forpressure control during operarion, are located in parallel
with each purge system exhaust valve. These 2 inch-1501 globe valves meet all the design
requirements ofthe containment isolation system. They are designed to the same
pressureltemperature ratings ofthe containment and purge valves and are designed to close
within 4 sec against the 45 psig containment design pressure. Allfour bypass valves can be
remotely operatedPom the control room, are designed to close an F, A, and Zisolation
signals and are being operationally quaitJi ed against applicable seismic and hydrodynamic
loads.

ISSUE: CSB-4 COMBUSTIBLEGAS CONTROL
(6.2.5) 0,

ISSUE: CSB-5 CONTAINMENTLZAKiGETESTING

DELETED

I.2-2
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I.3 CORE PERFORMANCE BRANCH

ISSUE: CPB-1 LOADASSESSMENT OF FUELASSEMBLYCOMPONENTS

guesrion:

The proposed addirion ofAppendix A to SRP 4.2 provides guidance for the analysis offuel
assembly components and acceptance criteria forfuel assembly response to externally applied
forces. The applicant's fuel assembly capability should be assessed accordingly.

R~es onse:

General Electric has completed development offuel assembly loads modeling and results
acceptance criteria both deemed to be in accordance with the requirements ofAppendix A ro
SRP 4.2. The LRG lead plant (LaSalle) has been evaluated accordingly with acceptable
results, which were forwarded to the NRC June 8, 1981. A similar analysis willbe performed
for M/P-Z.

ISSUE: CPB-2 WATERSIDE CORROSION

uesrion:

The applicant has not addressed the potential forfuel corrosion failure similar to that which
occurred at the Vermont Yankee plant.

R~es onse:

As indicated in the General Electric presentation given to the 1VRC in December 1979, the
failures appeared to be associated with a metallic incursion in the feedwater. This event has
occurred only once in the BWRoperating history and is unlikely to reoccur.

Subsequent to this event, General Electric provided an operation recommendarion for
corrosion product control which should preclude this type ofevent at WNP-2. The Supply
System plans to employ those General Electric operating recommendations which have been
proven to be effective at several operating BWRplants for maintaining water quality
parameters at or below GE's water quality specijicatt'on limits.

R~eerences:

1. LetterPom R. E. Engel (GE) to M. Tokar (NRC), MFN-172-80, "Corrosion Product
Control", dated October 3, 1980.
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ISSUE: CPB-3 CHAATNELBOXWEAR

guesnon:

Provide more detailed and speciftc information on the Channel Box Wear concern as
applt'cable to the WNP-2 design.

R~es ense:

General Electric observed wear on the water rods in 8 x 8R fuel assemblies in the fallof1979.
In the referenced letter it was concluded that the observed wear does not affect the
funcrionality ofthe ~ater rods in the bundle or plant safety.

Since the observed wear General Electric has modified the 8 x 8R water rod design. To
improve the margin ofreliability ofthe 8x 8Rfuel design, a modtfi cation to the water rod and
spacer positioninghvater rod has been developed. This modtji ed design has shorter water rod
and spacer positioninglwater rod lower end plugs, and modtfied expansion springs on the
upper end plugs. These changes have been shown to be effecrive by successful operarion ofthe

. short shank 8x 8fuel design andPom extensive flow induced vibration testing. This modtji ed
water rod concept is being installed on new fuel, such as for WNP-2, as a prudent means of
assuring increased margin offuel reliability. Thus, the modtjlcarion does not consritute an
unreviewed safety question to WNP-2 based on the criteria given in 10 CFR 50.59.

~Re erence:

I. Letter, J. S. Charnley (GE) to T. A. Ippolito PVRC), "Water Rod Lower End Plug
Inspection Results, "dated July 28, 1980.

ISSUE: CPB-4 FUEL CLADDING, SWFLLING, c6VD RUPTURE MODELS

Quesnon:

The applicant has not provided information to assure that for the fuel cladding in a LOCA "the
degree ofswelling and incidence ofrupture are not underesrimated" as required by Appendix E
of10 CFR 50.46. The procedures proposed in NUREG-0630introduce additional
conservatism and should be utilized to perform supplemental calcularions to the current ECCS
analyses.

R~es onse:

General Electric recently transmitted supplemental calculations to the NRC, "Fuel Swell and
Rupture Model - Experimental Data Review and Sensitivity Studies, "May 15, 1981, This
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document contains a discussion ofrhe first stress and circumferenrial strain data applicable to
the BWR, and presents resultsjom the sensitivity studies performed comparing the
NZU&&0630models with the current GE models.

Hoop stress versus rupture temperature sensirivity studies were performed using a combination
ofthe rwo curves (adj usted GE stress curve and NURE&0630). These studies resulted in a
change in PCT of JIO'F. Even though this PCT impact is small, GE proposes to review the
current stress model to incorporate the adjusted curve. Implementation ofrhe adj usted curve
willbe coincidental with implementation ofthe complete LOCA model improvement package.
Also, the document shows thar NUREG-0630 perforarion strain versus temperature curve is nor
applicable to BWRfuel and that subsritution ofa bounding NURE&0630 curve into the
current GE ECCS analysis has negligible effect on the peak clad temperature (PCT). Based on
this, itis maintained that the current GE strain model is validfor the BWR and should
conrinue to be used for ECCS calcularions ar WNP-2.

~Re erence:

I. Letter, R. H. Buchholz (GE) to L. S. Rubenstein (NRC), "General Electric Fuel Clad
Swelling and Rupture Model, " dared May 15, 1981.

ISSUE: CPB-5 FISSION GAS RELEASE

S2uesnon:

Provide more detailed and specifrc information on the Fission Gas Release concern as
applicable to the WNP-2 design.

R~es onse:

The effects ofhigh burnups and subsequent frssion gas release on fuel thermal-mechanical
design analyses was addressed in the proprietary General Electric presentation to the NRC on
Extended Burnups, March 24, 1981. Burnups ro 50 GWdlMT are considered in the stress
analyses documented in NKDE-24011-PA. This analysis is applicable to WNP-2 fuel.

ISSUE: CPB-6 STABILITYANALYSIS

guesrion:

Please refer to NRC Question 221.009 for this quesrion.

I.3-3
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R~es onse:

Please refer to the response to 1VRC Question 221.009.

ISSUE: CPB-7 CKQVÃlZ,BOXDEFLECTION

guesrion:

The applicant has not referenced General Electric Licensing Topical Report NZDE-21354-P
which describes the fuel channel design. Ofspecifi concern is the commitment to control rod
drivelinePiction testing recommended in Secrion 4.4.2 ofNEDE-21354-P.

R~es onse:

To resolve the channel box deflecrion issue, the Supply System has iniriated a channel
management program for MVP-2. The elements ofthis program include:

a. Compiling complete operaring history records for each channel. Data to be
collected include channel location, orientation ofwelded sides, exposure, and
control history.

b. Compiling complete analytical history records for each channel including fast
fluence () 1 MeV), and fluxgradient history.

c. Measurement ofpost-operation channel box deflection.

The Supply System is planning to measure channel box deflection after each refueling outage
for selected channels which are discharged to the spent fuel pool. The reuse ofdischarged
channels willbe determined based upon these measurements as compared to predetermined
criteria. Other items which willbe addressed in this program include development ofchannel
manufacturing history data and analytical, predictive capability.

The Channel Management Program has already resulted in some potenrial improvement in
channel operation. Data Pom Commonwealth Edison measurements which recently became
available indicate that major channel bow may be a strong funcrion ofchannel manufacturing
history rather than locarion ofthe channel within the core. Their data indicate that prime
candidates for channel bow are manufactured from two pieces ofstock material notPom the
same original material batch. Also, Commonwealth Edison channels which experienced major
bow, in many cases, were never on the core periphery.

Based on this information, the Supply System has identified which ofthe WÃP-2 channels are
manufactured Pom mismatched halves (75 out of 764) and we have set up special plans to
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manage the use ofthese channels to minimize potenrial channel bow. These measures include
tadJng advantage ofcore locations which are not adjacent to control blades and, in addition,
identiPcanon oflocarions ofminimal exposure and fast flux rilt.

In addition to the above channel management program, the Supply System is proposing to take
a number ofoperational actions to monitor channel distonion in the core. Prior to stanup
after each reload, scram time tesring and rod notch tesring willbe performed. For rods which
fail the above test, the pressure test described in AEDE-21534-P (4.4.2) willthen be

performed.

I.3-5



l
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I.4 INSTRUMENTATIONAND CONTROL SYSTEMS BRANCH

ISSUE: ICSB-1 PHYSICAL SEPARATIONANDELECTRICALISOLATION
(7.1.4, 7.2.3, and 7.6.3)

Quesnon:

In the applicant 's design, Class 1E instrumentation do not adhere to adequate separari on
criteria, have not been quailed, and do not adhere to separarion ofClass lE to non-Class 1E
instrumentation.

R~es onse:

WNP-2 Class 1Einstrumentation has been reevaluation to the requirements NUREG-0588,
Category II, as described in the Equipment Qualijicatt'on Report referenced in 3.11. Class IE
instrumentarion is adequately separated as described in the response to Quesrion 031.100 and
as additionally agreed to in WNP-2 docket letter G02-81-146, dated June 18, 1981.

ISSUE: ICSB-2 ANTICIPATEDTRANSIENT WITHOUTSCRiM
(ATWS)

Quesrion:

We require that the applicant agrees to implement plant modili carions on a scheduled basis in
conformance with the Commission'sflnal resolution ofATWS. In the event that LaSalle starts
operation before necessary plant modifications are implemented, we require some interim
actions be taken by LaSalle in order to reduce, further, the riskPom ATWS events.

The applicant willbe required to:

Develop emergency procedures to train operators to recognize an ATWSevent,
including consideration ofscram indicators, rod posirion indicators, flux
monitors, vessel level and pressure indicators, reliefvalve and isolarion valve
indicators, and containment temperature, pressure, and radiarion indicators.

b. Train operators to take action in the event ofan ATWS including considerarion
ofimmediately manual scramming the reactor by using the manual scram
buttons folio~ed by changing rod scram switches to the scram posirion,
stripping the feeder breakers on the reactor protecrion system power distribution
buses, opening the scram discharge volume drain valve, prompt actuation ofthe
standby liquid control system, and prompt placement ofthe RHR in the pool
cooling mode to reduce the severity ofthe containment condirions.
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R~es onse:

See the response to RSB-22.

ISSUE: ICSB-3 TEST TECHMQUES
(7.1.4)

Quesnon:

In order to perform routine surveillance testing, itis necessary for the applicant to pullfuses.
We consider that this design does not sarisfy the requirements ofIEEE Standard 279-1971,
Paragraphs 4.11 and 4.20.

R~es onse:

The responses to Questions 031.039 and 031.061 address this issue. Part (b) ofthe response
,to Question 031.039is repeated below

"In no instance willitbe necessary during tesring... to either liftleads or
remove fuses. "

ISSUE: ICSB-4 SAFETY SYSTEM SETPOIlVTS
(7.1.4)

Quesn
on:'he

range ofClass 1E system sensors may be exceeded in the worst case combination of
setpoint and accuracy.

R~es onse:

a. Allcalculated setpoints (tald ng into account drift) willbe within sensor range
and willbe in accord with Technical Speciflcarion Limits.

b. Certain setpoints are dependent upon actual plant location or operation (i.e.,
background radiarion) and can only be determined at a later date. Ifan
incompatibility exists with regard to sensor range the instrument willbe
replaced. This position applies for all instruments where conflicts are detected.

I.4-2
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ISSUE: ICSB-5 DRAWINGS

Quesnon:

The one line drawings and schemarics contradict the funcrional control drawings and system
descriprion which are provided in the FSAR. Furthermore, contact utt'lizarion charts contradict
the actual schemarics.

R~es onse:

The contradicrion between the drawings and the system descriptions has been eliminated as the
result ofa major effort spent in rewriting Chapter 7 with this concern in mind. With regard to
inconsistencies between the functional control diagrams and schematics, all FSAR drawings
and those listed in Chapter 1.7 are updated and distributed every 6 months.

ISSUE: ICSB-6 RCIC CLASSIFICATION

guesnon:

Refer to Quesrion 031. 015 and LRG Issue RSB-6.

R~es onse:

Refer to responses to Quesrion 031. 015 and LRG Issue RSB-6.

ISSUE: ICSB-7 SAFETY-RELATEDDISPLAY
(7.5)

gaesrion:

The design ofthe safe shutdown indicarion does not satisfy the requirements ofIEEE
Standard 279-1971, Paragraph 4. 10.

R~es onse:

WNP-2 safety-related display instrumentation willbe designed to comply with the requirements
ofRegulatory Guide 1.97, Revision 2. Secrion 7.5 has been amended to discuss the degree of
conformance for WNP-2 for each indication applicable as described in Regulatory Guide 1.97
and IEEE Standard 279-1971.

I.4-3
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ISSUE: ICSB-8 ROD BLOCKMOMTOR
(7.6)

Quesnon:

The applicant does not agree that the rod block monitor is a protecrion system.

R~es onse:

The 1VRC has conducted an extensive review ofthe RMCS including refueling interlocks RBM,
RWM, RSCS on various dockets. Plants with open items having similar designs willbe
conformed to the Zimmer design (i.e., the resolurion willbe reviewed and resolution bases if
applicable willbe incorporated).

The Zimmer design review has been completed and the issue resolved. This closure basis will
be relied upon. W1VP-2 system is similar to the design proposed for the Zimmer plant as
delineated below:

a. The fourflowmonitors are interconnected by armored cable and shield cables
and there are open spaces around the cables which penetrate pire barriers
between redundant channels.

b. Both rod block monitor channels are connected by data buses which are
enclosed in a metal shield and run along the top ofthe cabinet.

C. The wiring ofthe rod block monitor bypass switch satisfies the WÃP-2
separation criteria.

d. The rod block monitor is a modiJi ed design and contains multiplexing circuitry
which interfaces with the new reactor manual control system.

Items a, b, and c have been veri+ed at WNP-2 site as to their existence. The 1VRC met with
General Electric on Item d. and the staffhas approved the current design and transient
analysis with the addition ofperiodic technical specificarion testing to assure system
operability. QKP-2 willinclude a surveillance requirement in the Technical Specijfcarion for
the rod block monitor.

A GEI1VRC generic meeting was held in Bethesda on January 22, l981 to discuss the new
reactor manual control system uti lized on most 1VTOLplants. The 1VRC has been concerned
for many years about the appropriateness ofutilizing the RBM (notfullysafety grade) in
transient mitigarion.
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ISSUE'CSB-9 MSIVLEfEAGE CO1V7ROL SYSTEM

~uesnon:

We idenrift,ed a single failure to the MSIVleakage control system which could lead to possible
failure ofthe system during testing or operation.

Riesonse:

Please see the revised response to Question 031. 076.

I.4-5
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I.5 MATERIALSENGINEERING BRANCH

ISSUE: MTEB-I PRESERVICE AND INSERVICE INSPECTION OF
CLASS I, 2, AND 3 COMPONENTS PER 10 CFR 50.55a(g)

Quesnon:

Preservice and inservice inspection ofClass I, 2, and 3 components have not been submitted.

R~es onse:

The response to the above stated concern is provided in the response to Question 121.010.

ISSUE: MTEB-2 EXEMPTIONS FROM APPENDIX G ANDH TO 10 CFR 50
MTEB-3 (5.1.4) (5.3.2) (5.3.3)

Quesnon:

The WNP-2 reactor vessel does not meet the spectfic requirements ofAppendix G and H to
10 CFR 50. Identify andjustify your exemprions.

Riesonse:

HAP-Z, as a member ofthe Licensing Review Group (LRG), has submitted information of
Pacture toughness and surveillance program requirements to show compliance with
Appendix G and H to 10 CFR 50. TMs submittal (Reference I) was similar to that which has
been approved by the NRCfor the preceding LRG members (LaSalle County, Susquehanna,
Shoreham, Zimmer, and Fermi-2).

~Re erence:

l. Letter GO2-81-532, G. D. Bouchey to A. Schwencer, "Appendix G and H Information,
Responses to Materials Engineering Branch - Component Integrity Section, " dated
December 18, 1981.
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ISSUE: MTEB-4 REACTOR TESTING AND COOLDOWNLIMITS
(5.3)

question:

Insufhcient information has been submitted for us to assess that the methods used to provide
stress intensity values, are equivalent to those obtained porn Appendix G ofASME Code;
clarigcarion andjustiftcario ofthe methods used to construct the operating pressure
temperature limits should be provided.

R~es onse:

WNP-2 has provided information to show compliance with the methods ofAppendix G of
Secrion IIIofthe ASME Boiler and Pressure Code (Summer 1972 Addenda), Compliance with
Appendix Gfor this vessel is to provide operating limitations on pressure and temperature
based onjacture toughness. These operating limits assure that a margin ofsafety against a
nonductile failure ofthis vessel is the same as that for a vessel built to the Summer 1972
Addenda.

The spectfic temperature limitsfor operation when the core is critical are based on an
approved modigcarion to 10 CFR 50, Appendix G, Paragraph IV.A.2.c. The approved
modijfcarion andjustifkcatt'on for itis given in GELicensing Topical Report NEDO-21778-A
(Reference I).

See Reference I to MEB-2 and MEB-3.

R~eerence:

Letter to Dr. G. G. Sherwood (GE) Pom Olan V. Parr (NRC), "Review ofGeneral
Electric Topical Report, Transient Pressure Rises Affecting Fracture Toughness
Requirements for Boiling Water Reactors, " November 13, 1978 (see GE Transmittal
T-1 727).

ISSUE: MZZB-5 GENERAL DESIGN CRlTERION51

Puesn
on:'he

applicant must demonstrate that the primary containment pressure boundary at WNP-2
meets the requirements ofGeneral Design Criterion 51 of10 CFR 50.

I.5-2
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R~es onse:

GDC-51 requires that under operaring, maintenance, tesring, and postulated accident
conditions (I) the ferritie materials ofthe containment pressure boundary behave in a
non-brittle manner and (2) the probability ofrapidly propagating Pacture is minimized.

The WNP-2 containment system includes a ferriric steel primary containment vessel and head
enclosed by a reinforced concrete shield structure. The ferriricmaterials ofthe containment
pressure boundary that were considered in the evaluation for compliance to GDC-51 are those
that have been applied in the fabricarion ofthe containment vessel and head, equipment hatch,
personnel lock, and penetrations and components ofthe fluidsystem including valves required
to isolate the system. These components are the parts ofthe containment system that are not
backed by concrete and must sustain loads during the performance ofthe containment function
under the conditions cited by GDC-51.

WÃP-2 containment pressure boundary is comprised ofASME Code Class I, Class 2, and MC
components. Based upon the revi ew performed by the NRC, it was determined that thePacture
toughness requirements in ASME Code Edt'ttons and Addenda typical ofthose used in the
design of the WÃP-2 containment may not ensure compliance with GDC-51 for all areas ofthe
containment pressure boundary. The basis for this decision was that thePacture toughness
criteria that had been applied in construcrion dier in Code classtflcations and Code Edition
and Addenda. Therefore, the Class I, Class 2, and Class MC components ofthe WNP-2
containment pressure boundary were reviewed according to the fracture toughness
requirements ofthe Summer 1977 Addenda ofSectt'on IIIfor Class 2 components andfracture
toughness data presented in NUREG-0577, "Potenrial forLow Fracture Toughness and
Lamellar Tearing ofPWR Steam Generator and Reactor Coolant Pump Supports. "

Based on review ofthe available fracture toughness data and material fabrication histories,
and the use ofcorrelarions between metallurgical characteristics and material fracture
toughness, it was concluded that the ferriric materials in the WNP-2 containment pressure
boundary meet the Pacture toughness requirements that are spectJi ed for Class 2 components
by the 1977 Addenda ofSection IIIofthe ASME Code. Compliance with these Code
requirements provide reasonable assurance that the WNP-2 reactor containment pressure
boundary materials willbehave in a non-brittle manner, that the probability ofrapidly
propagating Pacture willbe minimized, and that the requirements ofGDC-51 are sarisfted.
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I.6 MECHANICALENGINEERING BRANCH

ISSUE: MEB-1 ASYMMETRICALLOCA AND SSE ANDAMPiLUS
PRESSURIZATION LOADS ONREACTOR VESSEL INTERNALS
AND SUPPORTS
(3.9.2)

Quesnon:

Document your reevaluation ofthe safety-related systems and components based upon the load
combinarions, response combination methodology, and acceptance criteria required by us as

presented at our meeting ofDecember 12, 1978. (Reference letter dated September 18, 1978.)

R~es onse:

This issue was discussed at the Mechanical Engineering Branch (MEB) Safety Evaluarion
Report (SER) meering held September 29 through October 1, 1981, for WNP-2. Load
combinations and acceptance criteria are provided in the responses to the MEB SER questions
23 and 25, presented at that meeting (see Table MEB-1-1). Results ofthe reevaluation willbe
provided in the New Loads update of3.9, to be provided in a future amendment.
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TABLEMEB-1-2

LOAD COMBINATIONANDACCEPTANCE CRITERIA
FOR ASME CODE CLASS 1, 2, AND 3

NSSS PIPING ANDEQUIPMENT

Load Combinarion Design Basis Evaluarion Basis (Service Level)

N + SRV(~)

N+ OBE

N + OBE + SRVau)

N+ SSE+ SRV(~)

N + SBA + SRV

N+ IBA + SRV

N + SBA + SRVgosp

N + SBA + OBE + SRV(ms)

N+ IBA + OBE+ SRV(ms'

+ SBA/IBA + SSE + SRVgvsy

~*N + LOCA + SSE

Upset

Upset

Emergency

Faulted

Emergency

Faulted

Emergency

Faulted

Faulted

Faulted

Faulted

Upset

Upset

Upset

Faulted~

Emergency~

Faulted*

Emergency*

Faulted*

Faulted*

Faulted*

Faulted*

(C)

(C)

LOADDEFIMTIONLEGEND

Normal (N) - Normal andlor abnormal loads depending on acceptance criteria.

OBE

SSE

Operational basis earthquake loads.

- Safe shutdown earthquake loads.

SRV - Safetylrelief valve discharge induced loadsPom two adjacent valves (one valve
actuated when adjacent valve is cycling).

SRV~ - The loads induced by actuation ofall safetylrelief valves which acrivate within
milliseconds ofeach other (e.g., turbine trip operarional transient).
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TABLEMEB-1-2 (Conrinued)

SRVms The loads induced by the actuation ofsafetylrelief valves associated with
automatic depressurization system which acti vate within milliseconds ofeach
other during the postulated small or intermediate size pipe rupture.

LOCA The loss-of-coolant accident associated with the postulated pipe rupture of
large pipes (e.g., main steam, feedwater, recirculation piping).

LOCAL Pool swell draglfallout loads on piping and components located between the
main vent discharge outlet and the suppression pool water upper surface.

LOCAL Pool swell impact loads on piping and components located above the
suppression pool water upper surface.

LOCAL Oscilkrting pressure induced loads on submerged piping and components
during condensation oscilkuions.

.LOCA4 Building motion induced loadsjom chugging.

LOCA> - BuiMt'ng motion induced loadsjom main vent air clearing.

LOCAL - Vertical and horizontal loads on main vent piping.

LOCAL - Annulus pressurization loads.

SBA

IBA

The abnormal transients associated with a small break accident.

The abnormal transients associated with an intermediate break accident.

AllASME Code Class I, 2, and 3 piping systems which are required to funcrionfor safe
shutdown under the postulated events shall meet the requirements ofNRC's "Interim
Technical Posirion Function Capability ofPassive Components" - by MEB.

The most limiting case combinarion among LOCA> through LOCA7.
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ISSUE: MEB-2 PREOPERATIONAL VIBRATIONASS UIbiNCE PROGRAM
(3.9.2, 3.9.5)

Ques rio:

Addirional information is required concerning the basis for the allowable vibration amplitude
derived and clariJi catton ofthe use oftwice this allowable is acceptable.

Riesonse:

This item has been closed by MEBprior to LRG review It is not documented in lead plant or
subsequent plant SERs. For addirional information see responses to Questions 110.022,
110.023, and 110.024.

ISSUE: MEB-3 DYÃAMICRESPONSE COMBINATIONUSING THE SRSS

TECHNIQUE

guesnon:

We are studying the problem ofutilizing the square-root-of-the-sum-of-the-squares (SRSS) for
determining responses other than LOCA and SSE as you have used. By not utilizing the
absolute sum method, the revie~ may be emended ifwe do not agree that the SRSS

methodology is applicable.

Riesense:

The response to this issue was provided during the Mechanical Engineering Branch meenng for
WNP-2, September 29 through October I, 1981. (See Attachment 1.)

I.6-5
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AZTACHMENT1

l2* .M
(3.9.3. 1)

The methods ofcombining responses to all ofthe loads requested in (a) above is required.
Our posirion in this issue forMark IIplants is outlined in NUREG-0484, Revision 1,
"Methodologyfor Combining Dynamic Responses". However, since the primary containment

for the WNP-2 plant is ajee-standing steel pressure vessel and the plant is in a higher seismic

zone, the staffwillrequire that the criteria in Secrion 4 ofNGKEG-0484, Revision 1, "Criteria
for Combination ofDynamic Responses Other Than Those ofSSE and LOCA, " be sarisPed if
the square-root-of the-sum-of-the-squares method ofcombining these responses is used.

(Reference Regulatory Posirion E (2) in the enclosure to a letterPom J. R. Miller, NRC, to
Dr. G. G. Sherwood, GE, "Review ofGeneral Electric Topical Report NEDE-24010-P, "dated
June 19, 1980.) The conclusions ofNUREG-0484, Revision 1, are based on the studies

performed by GE in NEDE-24010-P and BNLin NUREGICR-1330. The applicant must
demonstrate that an SRSS combination ofdynamic responses achieves the 84% nonexceedance

probability level because ofthe dtgerence in containment and seismic level which were not
included in the earlier studies,

R~es ense:

When a seismic responsePom a high seismic input, like that porn Hanford, is combined with
another dynamic response (e.g., SRV discharge loads), depending on the relative magnitudes

ofthe two responses being combined, the shape ofthe cumulative distribution funcrion (CDF)
ofthe combined response willchange. Ifthe maximum magnitude ofone ofthe responses is
very large compared to the other response being combined, the CDF curve willalmost be
venical and itis immaterial ifthese two responses are combined using the SRSS or the
Absolute Sum (ABS) rule. However, ifthe maximum magnitudes ofthe two responses are
about equal, use ofSRSS vs. ABS rule to combine the responses willcause significant
difference in the combined response. In addition, in this case, the CDF curve willbe more like
S-shaped with the non-exceedance probability (NEP) ofSRSS being close to 84%. In the
generic Mark IIstudy, examplesPom both such cases were considered with more examples
Pom the case with responses ofcomparable magnitudes. This study showed that all these
MarkIIcases meet the requirements ofNUREG-0484. Hence the GE Topical Report
NEDE-24010-P, "Technical Bases for the Use ofSRSS Methodfor Combining Dynamic Loads
forMark IIPlants, "is also applicable to WNP-2 with high seismic input.
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The impact ofthejee-standing steel primary containment is discussed in the areas as follows:

a. Vessel and Internals

Vessel and internals are not attached to and not affected by the steel
containmenl.

b. Piping Systems and Floor Mounted Equipment

The dynamic input to these components at their containment support locations
may be affected by the steel containment response to the dynamic loads under
consideration and hence, may be diferent from that obtained from concrete
containment. However, the frequencies contributing to the responses ofmajor
structures and components in both types ofplants willnot be significantly
diferent but willfallinto the same general range.

The structural frequencies willonly determine the magnitude ofamplification or attenuarion of
the response. For

muLri

frequenc random-type dynamic loads, the components ofinput loads
whosePequencies coincide with the structural natural pequencies willbe amplified and these
components willdominate the response. Although the predominant response ofa particular
structural component may vary somewhat inpequency between the concrete and steel
containment configuration, the variances are expected to be smallfor the range offrequencies
ofinterest for major structures because ofthe similarities in systems, types ofstructural
configurations, construction materiah, and massiveness ofbuildings. Therefore, key
characterisrics ofthe responses (duration ofstrong response motion and number ofpeaks) are
primarily determined by the input component loads to the structure, and because ofthe
similarity ofthe dynamic nature ofthe input loads due to earthquake, SRV, and LOCAforboth
types ofcontainment, their structural responses willhave similar dynamic characteristics.
Hence, the response ofthe mechanical components and piping systems supportedpom the two
types ofcontainments willalso be similar. Hence, the use ofSRSS combinations for combining
the dynamic responses for the TVNP-2 applicarion willbe demonstrated to meet the 84%
non-exceedance probabiLity level.

I.6-8



WNP-2 FSAR Amendment 53
November 1998

ISSUE: MEB-4 OBE PLUS SRV FATIGUEANALYSIS

Question:

CEarify your considerarion ofthe cyclic loadings due to the operaring basis earthquake (OBE)
and safetylrelief valve actuarion in your NSSS farigue analysis.

Riesonse:

For the NSSS piping, 50 peak OBE cycles are used. For other NSSS equipment and
components, a generic study serves as the basis for 10 peak OBE cycles. As shown in
Reference I, 10 peak OBE cycles can envelope the cumularive fatigue damage ofhundreds of
less severe earthquake cycles. Section 3.9 ofthe FSAR was revised to reflect this position.

The methodologies used to evaluate the farigue effects due to combined SRV and OBE loads
are documented in Reference 2. In the fatigue analysis ofNSSS equipment, piping, reactor
pressure vessel, and RPV internal components, the actual calculated loads due to OBE and
SRV are combined to show compliance with upset limits offarigue,

R~eerences:

1. Letterfrom R. Artigas to R. Bosnak, "Number ofOBE Fatigue Cycles in the BWR NSSS

Design, " September 17, 1981.

2. Letterfrom R. B. Johnson to R. Bosnak, "GE Posirion on Fatigue Analysis,"
June 29, 1981.

ISSUE: MEB-5 STRESS CORROSION CRA CEDING OF STAINLESS SE
COMPONENTS - DESIGN MODIFICATION

Queen on:

You are requested ro review all ASME Code Class I, 2, and 3 pressure boundary piping, safe
ends andflmng material, including weld metal at yourfacility to determine ifthe material
selecrion, processing guidelines, or inspection requirements set forth in NGREG-0313,
Revision I, "Technical Report on Material Selection and Processing Guidelines for BHE
Coolant Pressure Boundary Piping, " are satisfied.

Riesonse:

The response to the above stated concern is provided in the response to NUREG-0313,
Revision I, which was submitted to the 1VRC September 2, 1981, via G02-81-268,
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G. D. Bouchey to A. Schwencer, "Hardship Exemprion Request for Implementarion of
NUREG-0313, Revision l. "

0'SSUE:

MEB-6 PUMP AND VALVEOPERABKI2YASSURANCE PROGRAM
(3.9.3.2)

Question:

Additional information has been requested regarding your analyrical and tesri ng methods for
your pump and valve operability assurance program.

R~es onse:

Pumps

In addt'tion to the tests called for in the FSAR, active safety-related pumps have
been analyzed toflnd the naturalPequencies ofthe pump. When these
Pequencies were above the ZPA ofthe seismic floor response spectra, static
analyses were performed on the pumps. When the analyses established that the
resultant stresses in the pumps were below allowables and the deflecrions under
these loads were less than clearances between moving parts, operability was
established. No pumps have been identtfled which need to have additional
tesring or analysis to establish operability.

b. Valves

In addition to the tests mentioned in the response to Question 110.032, seismic
analyses have been and are being performed on the active safety-related valves
which were not prototypically tested. The tests, along with the analysis showing
clearance at criticalpoints, demonstrate operability under normal plus SSE
loading.

Where the analyses do not show clearances, the valves are being retested as part
ofthe requaligcarion program. Ifthe test andlor analyses did not include
hydrodynamic loads where applicable, the valves are being retested or
reanalyzed using the proper loading as part ofthe requalificarion program.

Where valve accelerations resulting Pom piping analyses are not yet known, the
peak acceleration forfrequencies over 8 hz on the 0.005 damping floor response
spectra is used as input accelerarion for valve analysis and testing. The
acceptability ofthis criteria are being established by comparing piping analysis
accelerarions to these peaks. The test reports, analyses, and requaliflcarion
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plans were made available and audited by the NRC-SQRT (Seismic Qualification
Review Team) and NRC-PVORT (Pump and Valve Operability Review Team)
during November 1982.

ISSUE: MEB-7 BOLTED CONNECTIONS FOR SUPPORTS
(3.9.3)

Quesn
on:'ou

have not provided the allowable limitsfor buckling for the reactor vessel support skirt
subjected to faulted conditions. In addition, we requested information concerning the design of
support bolts and bolted connections.

R~es onse:

The responses to Questions 24 (Attachment 1) and 42 (Attachment 2) Pom the HAP-2 draft
SER respond to this issue.
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AZTACHMElVTI

Q
' 4

(3.9.3. I)

Several references are made in Table 3.9.2(a) through 3.9.2(ac) to allowable stresses for
bolring. Spectflcally, what loading combinarions and allowable stress limits are used for
bolringfor (a) equipment anchorage, (b) component supports, and (c) flange connections.
Where are these limits deflned?

R~es onse:

a. Floor Mounted Equipment

Equipment Anchorage Bolting

The floor anchored mechanical equipment (pumps, heat exchangers, and
RCIC turbine) in GE's scope ofsupply are mounted on a concrete floor
or a steel structure. The design ofconcrete anchor bolts for the
equipment mounted on concrete floor, and the responsibility to prescribe
and meet the necessary codes and stress limits are in the AE's scope of
supply. The design ofattachment bolts for the equipment mounted on
steel structure, and the responsibility to prescribe and meet the necessary
codes and stress limits are also in the AE's scope ofsupply. GE works
with the interface limitof10,000 psi in tension or shear for the only
purpose ofsizing bolt holes in the equipment base, based on the required
nominal size and number ofbolts for maximum loads.

2. Component Support Bolring

(a) RWCU Pump

The support bolting ofthis non-safety essential pump is designed
for the effects ofpipe load and SSE load to the requirements of
the ASME code, Section III,Appendix XVII. The stress limits of
0.41Sy for tension and 0.15Sy for shear are used.
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(b) RCIC Turbine

The pump-to-base plate bolting is designed as follows:

(1) Normal Plus Upset

a) Primary membrane:

1.0S

b) Primary membrane plus bending:

1.5S,where S is the allowable stress limit
per the ASME Code Section III,Appendix I,
Table 1-7.3.

P) Emergency or Faulted

Stresses shall be less than 1.2 rimes the allowable
limitsfor "Normalplus Upset" given above.

(c) Flanged Connection BoMng

There are no flange type connections in component
supports.

Piping Supports and Pipe Mounted Equipment (Valves and Pump) Supports

The supports are hanger and snubber type (including clamps) lt'near standard
components as define by the ASME Code Secrion III, Subsection NF. The bolts
used in these supports meet criteria ofNF-3280 for Service Levels A and B and
NF-3230 for Service Levels C and D. (Note: NF-3280 is applicable to bolring
for Service Levels A and B. NF-3230is applicable to linear supports; it refers
to Appendix VIIwhich is applicable to boltingfor Service Levels C and D.)
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ATTACHMENT2

uesrion No. 42
(3.9.3.4)

The applicant's response to NRC Question 110.029is not completely acceptable.
Paragraph 3.9.3.4implies that the reactor vessel support skin was designed to an allowable
compressive load of0.8 material yield stress. It is not clear how the

applicant�'s

design wouM
meet the sra~s acceptable allowable load oftwo-thirds ofcritical buckling load. In addirion,
the applicant has assumed the critical buckling stress as the material yieM stress at
temperature. Provide basis for this assumption.

R~es onse:

This issue was addressed and approved by the 1VRC on the Susquehanna DSER docket.

Refer to the response to Susquehanna DSER 3.9.3-6. A similar response is provided as
follows:

Per GE design specijication, the permissible compressive load on the reacror vessel support
skirt cylinder (plate and shell type component support) was limited to 90% ofthe load which
produces yield stress, divided by the safety factorfor the condition being evaluated. The
effects offabrication and operational eccentricity was included. The safety factorforfaulted
condirions was l.125.

An analysis ofreactor pressure vessel support skirt bucklingforfaulted condirions shows that
the support skin has the capability to meet ASME Code Section III, Paragraph F-1370(c)
faulted condition limits of0.67 times the critical buckling strength ofthe support at
temperature assuming that the critical buckling stress limitcorresponds to the material yield
stress at temperature. The faulted condirion analyzed included the compressive loads due to
the design basis maximum earthquake, the ovenurning moments and shears due to thejet
reaction load resulring Pom a severed pipe, and the compressive effects on the support skirt
due to the thermal and pressure expansion ofthe reactor vessel. The expected maximum
earthquake loads for the Hanford 2 reactor vessel support skirt are less than 50% ofthe
maximum design basis loads used in the buckling analysis described; therefore, rhe expected
faulted loads are well below the crirical buckling limits ofParagraph F-1370(c) for this reactor
vessel support skirt. The expected earthquake loads for this reactor were determined using the
seismic dynamic analysis methods described in Secrion 3.7.

Based on currently deftned faulted condition loads including annulus pressurizarion and SSE
loads, the maximum compressive stress in the support skinfor axial and bending loads is less
rhan the upset condition allowables determined by the methods ofNB-3133.6 ofthe ASME
Code. This assures sarisfactory margin against bucklingfor the faulted condirion loads.
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ISSUE: MEB-8 PUMP AND VALVEINSERVICE TEST PER 10 CFR 50.55a(g)

Quesrion:

You have not submitted your proposed program for the inservice tesring ofpumps and valves as
required by 10 CFR 50.55a(g).

R~es onse:

The WNP-2 pump and valve inservice test program plant was submitted to the NRC via letter
GO2-81-322, G. D. Bouchey to A. Schwencer, "Pump and Valve Test Program Plan, " dated
October I, 1981.

ISSUE: MEB-9 REVIEWOF INSITU TEST PROGRAM OF THE
SAFETY/RELIEF VALVE

Quesrion:

No specific question identifiedfor this issue.

R~es onse:

Extensive in-plant SRV actuarion test programs have been implemented at Caorso (Italy) and
Tokai-2 (Japan), two BWR plants with MarkIIcontainment configuration and equipped with
x-quenchers ofa design essentially identical to those used in WNP-2. Test resultsPom the
above programs, which are available to the NRC, have been used to develop an improved SRV
discharge load defini rionfor specific applicarion to WNP-2 (see Report, "SRVLoads,
Improved DefinirionforMark IIContainments, Proprietary Section ") and to confirm that the
difference between bulkpool temperature and local pool temperature at the quencher discharge
is within the value assumed in the suppression pool temperature transient analysis for WNP-2.
As stated in Reference 3, implementation ofadditional SRV tests to measure or confirm the
adequacy ofthe SRV load definition is unnecessary, but an in-plant test to measure local to
bulkpool temperature difference willbe performed.

R~eerences:

1. Letter GO2-80-172, D. L. Renberger to B. J. Youngblood, "Submittal ofSRV Report, "
dated August 8, 1980.

2. Letter, J. J. Verderber to B. J. Youngblood, "Submittal ofProprietary SRV Report, "
dated August 27, 1980.
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3. Letter GO2-81-524, G. D. Bouchey ro A. Schwencer, "Suppression Pool Temperature
Transient Analysis and In-Plant SRV Test, " dated December 15, 1981.

ISSUE: MEB-10 CRACETNG OF JET PUMP HOLD-DOWNBEAMS

Quesnon:

Additional informarion is required concerning the acrions being taken by the licensee ro
preclude cracking ofthejet pump hold-down beams.

R~es onse:

As discussed in response to IEBulletin 80-07, WNP-2 willcomply with the GE generic
resolution. Since thejet pump hold-down beams have already been installed, WNP-2 will
reduce the beam preload from 30 kips to 25 Nps which is expected to increase beam operating
time to crack iniriarion at the 2.5% probability level to a range of19 to 40 years. Also,
during operation, periodic inspections willbe conducted as pan ofour overall in-service
inspecrion program. InspecrionPequencies willbe developed in the future based on lead plant
inspecrion resulrs and the results offuture tesring at General Electric. (See Reference 1.)

R~eerences:

l. Letter, G. D. Bouchey to R. L. Tedesco, GO2-80-279, "Cracking ofBWR Jet Pump
HoMDown Beams, " dated December 4, 1980.

ISSUE: MEB-11 CONTROL ROD DRIVERETURNLINE

Quesrion:

We have not completed our review ofGE Topical Report NKDE-21821-2A addressing reactor
feedwater nozzlelsparger design modificationfor cracks nor have we completed GE's generic
modijicarion to the control rod drive return nozzle. This may require addirional request for
information.

R~es onse:

The Supply System's response to NUREG-0619, "BWR Feedwater Nozzle and Control Rod
Drive Line Nozzle Cracking, "has been completed. The current status ofour position on the
CRD cracking problem is as follows:
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a. CRD return line has been cut and capped as allowed by NUREG-0619, page 31.

b. CRD return line has been rerouted through redundant equalizing valves to the
exhaust water header.

C. The control rod drive preoperarional test willdemonstrate that the system is
fullyoperational and that all components including the hydraulic drive
mechanisms, pumps, and flow control valves function properly. The CRD
system willbe configured with the modifications noted in the NRC concern.

d. In order to assure sarisfactory system operation with the single failure ofan
equalizing valve, the proposed design modification willinclude the addition of
two equalizing valves installed in a parallel configurarion. The failure ofeither
valve willnot impair CRD operarion for any foreseen operating or accident
condirion.

e. There willbe no increased potenrial for carbon steel corrosion products to be
deposited in the drives. Alllines in the HAP-2 hydraulic system after the drive
waterfilters are made ofstainless steel.

The NRC requested GE by letter ofJanuary 28, 1980, to recalculate the makeup
flowcapacity for the 251-inch BWR-5 without the CRD return line. This
generic information has been provided by letter ofMay 2, 1980, Pom
R. L. Gridley, GE, to D. G. Eisenhut, NRC, concurrently with this docketed
response forLaSalle. The results indicate that the 251-inch BQ%'-5 CRD system
without a return line (capped Nozzle 10) can achieve a vessel makeup flowin
excess ofits calculated boiloffrate of180 gpm. This confirms the same boiloff
rate as previously documented in a March 14, 1979, submittalPom GE.
Furthermore, since the CRD system is not designed to perform an ECCS
function, the additional testing to demonstrate the required return flowcapacity
to the vessel is not warranted.

ISSUE: MEB-12 CONFIRMATORYPIPING ANALYSIS

Quesrion:

This item is comprised oftwo issues:

Q. The NRC requires piping system data for the purpose ofrunning confirmatory
stress calcularions to assure compliance with IE Bullerin 79-14.b.
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Documentation ofthe preoperarional vibrarion test program for all ASME,
Section III, Class 1, 2, and 3 high energy piping systems and all Seismic
Category Iponions ofmoderate and high energy piping systems.

R~es onse:

a. A summary ofWNP-2 inspecrion program and the design control measures
utilized to assure an adequate design for the Seismic Category Ipiping systems
are contained in a letterfrom D. L. Renberger to R. H. Engelken, " GPSS
Nuclear Project No. 2, IE Bullerin 79-14, dated September 7, 1979
(Reference 1). Presently, WÃP-2 has an established program to develop
as-built drawings documenting the final configurarion ofthe piping systems
together with their supports. The prepararion ofthe as-built drawings is
currently underway and these as-built drawings willprovide the basis for the
final design assessment ofthe piping systems. However, in order forNRC to
proceed with the confirmatorypiping analysis and to verify the compliance of
the design data with the as-built configuration, Reference 3 provided the
necessary piping design data as requested in Reference 2.

b. The preoperationallstanup piping vibration program includes all Class 1, 2,
and 3 high energy piping systems inside Seismic Category Istructures or those
ponions ofhigh energy systems whose failures could adversely affect the
funcrioning ofsafety-related structures, systems, or components. The program
also includes all Seismic Category Iponions ofmoderate energy piping systems
outside containment.

,
Allsystems contained in the preoperatt'onallstartup vibrarion program, as
documented in Secrion 14.2, are operated at rated flowand the piping system is
either visually inspected or monitored for steady state vibration by remote
readout transducers. Ifduring this initialsystem operation visual observation
indicated that piping vibration is significant, measurements are made with a
hand-held vibrograph. lee results willthen be reviewed by the appropriate
engineering group to determine the acceptability ofthe measured vibrarion
values. For the main steam, recirculation, feedwater, RCIC,and SRV
discharging piping, the measured vibration is compared against test acceptance
criteria. The results are also reviewed by the responsible piping design
organization to confirmproper system performance. Documentation ofthe test
results and engineering evaluation performed on them becomes a part ofthe
Startup Test Program files. A summary report is generated and would be
available forNRC reviewfollowing commercial operation.

e,'
I.6-20



WNP-2 FSAR Amendment 53
November 1998

R~eerenees:

1. LetterPom D. L. Renberger to R. H. Engelken, "WPPSS Nuclear Project No. 2,
IE Bulletin 79-14, " dated September 7, 1979, GO2-79-156.

2. LetterPom R. L. Tedesco to R. L. Ferguson, Confirmatory Piping Analysis for
WWP-2, "dated June 22, 1981.

3. Letter G. D. Bouchey to L. J. Auge (Manager, Energy Technology Center), dated
September 9, 1981, GO2-81-279.



1

t

)



WNP-2 FSAR Amendment 53
November 1998

I. 7 POWER SYSTEMS BRANCH

ISSUE: PSB-1 LOWOR DEGRADED GRID VOLTAGE

Quesnon:

The elecmcal system does not meet our requiremenrs forprorecrion under low or degraded

voltage conditions.

R~es onse:

NRC requirements forprotection under low or degraded voltage conditions are detailed in
Question 040.036 which references revised 8.3.1.1.1 and 8.3.1.2.4.3.

ISSUE: PSB-2 TEST RESULTS FOR THE DIESEL GENERATORS

(8.3.2)

Quesnon:

Test results for the diesel generators to indicate margin have not been submitted.

R~es onse:

PSB-2 idenrij7es two margin tests to be accomplished during the preoperational tesring ofthe
diesels. The frrst, a "steady-state margin test, "involves loading the unit in excess ofthe total
design accident loads to demonstrate some margin over the total design requirements. The

other test, a "stan-load margin test, "involves applying a srep function load in excess of the
largest motor to demonstrate the start-load capability ofthe set with some margin.

Preoperational testing ofWNP-2 emergency diesels willinclude subj ecring the diesels to 100%
rated load as well as loading the units to their two-hour raring, both ofwhich are larger than
rhe combined design accident loads.

During the loss ofpower tests, occurring during the preoperarional tesring phase, a test willbe
made to demonstrate the srart-load capability ofthe units over that which is required. This test
involves loading the diesel generator to 100% design load and dropping the largest motor on
the associated bus. This motor willthen be restarted. This test demonstrates the diesel
generator unit has the capability to start the largest motor on its respecrive bus while
concurrently feeding the rest ofthe bus loads and still remain within the voltage and frequency
requirements ofRegulatory Guide 1.9.
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The HPCS diesel generator willnot be required tofulfilthe requirements ofRegulatory
Guide 1.9, with respect to the voltage andPequency drop, during this panicular test as
clarijied in 8.3.1.2.1.4. Preoperational test results willbe available forNRC review during
the normal inspection enforcement period.

ISSUE: PSB-3 CONTAINMENTELECTRICALPENETRATIONS

Question:

The reactor electrical penetrations do not conform to Regulatory Guide 1. 63 and test results do
not demonstrate that the electrical penetrations can maintain theirintegrityformaximum fault
current.

R~ies onse:

NRC concerns regarding electrical penetrarion capability under maximum fault (short circuit)
condi rions are expressed in LaSalle FSAR Question 040. 106. That question addresses the
effect upon containment integrity offault current i t, assuming failure ofthe circuitprimary
protective overcurrent device.

LaSalle's response took creditfor the fusing propenies ofcable external to the penetrarion
conductors to provide overcurrent protecrion backup to the primary overcurrent device. The
response reflected a common Licensing Review Group (LRG) position.

The LaSalle SER rejects the LRGposition, advising that credit cannot be given for assumed
equipment failure (cable fusing). Itmandates that fault current protecrion devices (circuit
breakers andlor fuses) to backup the primary over-current protecrive devices be provided as
required to limitfault current surges to levels less than those for which the penetrations are
qualiged.

NRC concerns in this area are addressed to WNP-2 in Questions 040.031 and 040.035. These
quesrions were not as explicit regarding the NRC concern as was the question addressed to
LaSalle. The WNP-2 response to Question 040.035 predated much ofthe NRC/LaSalle
dialogue and requires revision.

The original response to Question 040.034 provided data indicating the capability of
penetratton primary overcurrent protective devices to clear faults before penetrarion i t
capability is exceeded.

Additional analysis has been performed to determine the maximum i t available at electrical
penetrations for the case offailure ofthe circuitprimary protective devices tofunction, which
requires the backup overcurrent protective device to clear the fault. Where the analysis
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demonstrates that penetration i t capability is exceeded, a second overcurrent protecri ve device

has been added in series with the circuitprimary overcurrent protecrive device.

The responses to Question 040.034 and 040.035 have been revised to reflect the results ofthis
analysis.

ISSUE: PSB-4 ADEQUACYOFTHE 120 VACRPS POWER SUPPLY
(8.4. 7)

Quesnon:

The applicant committed to the generic resolution, or to expedite their license, willcommit to
the surveillance requirements which were applied to Hatch-2.

R~es onse:

The Supply System is committed to implement, prior to fuel loading, the RPS MG set design
modiftcarion developed by General Electricfor generic applicarion. The FSAR has been
revised to reflect the design modification.

ISSUE: PSB-5 THZR1lfALOVERLOADMARGIN

guesrion:

We require the applicant to provide the detailed analysis andlor criteria which was used to
select setpoints for the thermal overload protection devices for valve motors in safety systems
and the details as to how these devices willbe tested.

R~es onse:

Motor thermal overloads for Class 1E motor-operated valves (MOVs) are chosen two sizes
larger than those which would be required based upon normal fullload running current. The
resultant overload protection (approximately 140% ofmotorfull load current) permits MOVs
to operate for extended periods ofrime at moderate overloads; tripping occursjust prior to
motor damage.

Class lE motor control centers are located in environmentally controlled rooms such that
overload ambient temperature variation is not a signtftcant factor.

Inirial testing ofoverload heaters serving safety-related MOVs is performed by the Supply
System during the Test and Startup Program. This testing is accomplished by injecring a test
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current through the overload device, thus, simulating an overcurrent ofthe motor operator and
verifying that the device stops valve travel by deenergizing the motor starter andlor alarms at
the appropriate alarm panel, as applicable. Acceptance criteria for these tests are derived by
manufacturers'urves for the devices or applicable codes and standards where available.

Periodic surveillance testing ofthermal overloads serving safety-related MOVs willbe in
accordance with the WÃP-2 technical speciftcanons. A representative sample ofat least 25%
willbe tested at least once per 18 months, such that all willbe tested once per six years. The
test itselfwillbe essentially the same as that described above.

ISSUE: PSB-6 RELIABILITYOF DIESEL GEM~ACTOR

Puesrion:

No speci/Pc quesrion idenriged for this issue.

R~es onse:

The reliability ofstaning and accepting design load in the required rime was fully
demonstrated for the Div. I and Div. 2 D-Gs by the successful completion ofthe 300 Start
Qualiftcation Test performed on D-G Unit I in accordance with NRC BTP-EICSB-2 prior to
shipment. The reliability ofthe HPCS D-G has been veri+ed by a prototype test on an
eventually identical unit. See Reference 4.

In response to other concerns on the reliabilityofall the D-G units, see the responses to,
Quesrions 040.080 through 040.089.

The HPCS D-G (Div. 3) has been given preoperational tests to demonstrate the reliability of
staning and accepting design load in the required rime, and that the system has adequate
margin in all respects, such as staning time, accelerating time, engine torque, and long-term
carrying capability.

The 300 Start Qualijtcation Test Report forD-G Unit I is available for the 1VRC's revi ew at the
plant site. See Reference 2.

The HPCS D-G (Div. 3) Site Preoperational Test Report is available to the NRCfor review at
the plant site. See Reference 3.

R~eerences:

I. 1VRC Branch Technical Position EICSB-2

e



WNP-2 FSAR Amendment 53
November 1998

2. Prototype 300 Start Qualification Test Report, B&RFile No. 53-00-70I4 and
53-00-7015.

3. HPCS D-GAcceptance Test, PT-7.2-A

4. GE Document No. NEDO-10565-3, Licensing Topical Repon-Ht'gh-Pressure Core
Spray System Power Supply Unit.

ISSUE'SB-7 PERIODIC DIESEL GENERATOR TESTING

guesrion:

Diesel generator tesring once every 18 months is required by Regulatory Guide 1.108.

R~es onse:

The Technical Specifications for MlP-2 comply with Regulatory Guide 1.108 requirements for
testing the diesel generators on 18-month intervals. In addition, a test has been included to
verify that after an interruption ofonsite power the loads are shed from the emergency buses
and that subsequent loading ofthe onsite sources is through the load sequencer. See the
response to Question 040.037.

I.7-5
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I.8 REACTOR SYSTEMS BRANCH

ISSUE. RSB-1 11VTERNALLY GENERATED MISS1LES
(3.5. 1)

Quesn on':

The applicant has not supplied the information to show that all safety-related systems and
components within the containment, including the containment, are protectedPom missiles.

With regard to missiles sizes ofconcern, what is the valve size below which, iffailure shouM
occur in a high pressure system, damage to other components within the primary containment
would not be signtftcant? State criteria used to determine this size. Identify all valves in the
primary containment larger than this size and identify the missile protecrion provided for each
valve (either physical location or barrier).

R~es onse

Allsafety-related systems and components at WNP-2 are protectedPom credible plant. A
response identifying criteria and methodology and thecal results for inside and outside
containment in the third quarter of1982 Petter no. G02-82-672).

Valve parts are not postulated as credible missile sources ifdouble retenrion features exist or
bonnet bolting is shown to have high margins ofsafety. Allvalves in our plant were evaluated
on this basis and it was concluded that valves are not credible missile sources.

ISSUE: RSB-2 CONTROL ROD SYSZZM
(4.6.2)

guesn
on:'s

a result ofeliminating the control rod drive system return line, we are reviewing generically
with regard to the impact on control rod drive system performance. Consequently, we require
the applicant to submit system performance data directly applicable to WNP-2 and willrequire
the applicant to conform to the conclusion ofthe generic study as applicable to WNP-2.

R~es onse:

See the response to MEB-ll.

See also the revised response to Question 211.019.
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R~eerences:

1. Letter, G. G. Sherwood (GE) to E. G. Case (NRC), "Control Rod Drive (CRD) Return
Line Removal, dated January 27, 1978.

2. Letters, G. G. Sherwood (GE) to V. Stello (NRC) and R. J. Mattson (NRC), "Control
Rod Drive (CRD) Return Line Removal, " dated July 14, 1978.

3. Letters, G. G. Sherwood (GE) to V. Stello (NRC) and R J. Mattson PVRC), "Control
Rod Drive (CRD) Return Line Removal, " dated February 22, 1979.

ISSUE: RSB-3 SAFETF/RELlEF VALVES
(5.2.2 and 6.3.2)

Quesnon:

Additional information is required both for quaEigcation test and operaring experience with the
applicant's safetyirelief valves.

Riesonse:

The response to the above stated concern is provided in the revised response to
Question 211.051. Also refer to response to Quesrion 211.209.

ISSUE'SB-4 TRlP OF RECIRCULATlONPUMPS TO MITIGATEATWS
(5.2.2)

Quesnon:

We require reperformance ofthe overpressure analysis to consider the effect ofthe ATWS RPT.

R~es onse:

Section 5.2.2 was revised as part ofthe ODZVanalysis which has been submitted to the NRC.

This section incorporates the confirmatory analysis ofthe overpressure protecrion report
including the ATWS recircularion pump trip. Also see revised response 15.8 and response to
Quesrion 211. 049.

I.8-2
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ISSUE: RSB-5 DETECTION OF INTF~YSTEMLFAEAGE
(5.2.5)

Quesnon:

We requested that the applicant show how it intends to detect leakagePom the reactor coolant
systems into both the lowpressure coolant injection (3 trains) and lowpressure core spray
systems as required by Regulatory Guide 1.45.

R~es onse:

Intersystem leakage willbe detected by pressure instrumentation with control room readout in
accordance with Regulatory Guide 1.45. The response to WNP-2 FSAR Quesrion 211.009
provides information on this issue.

ISSUE: RSB-6 REACTOR CORE ISOLATIONCOOLING PUMP SUCTION

Quesn
on:'he

applicant must supply further informati on to determine whether the RCIC pump sucrion
has to be automatically switchedPom the condensate storage tank to the suppression pool in
the event ofa safe shutdown earthquake and concomitant failure ofthe condensate storage
tank.

R~es onse:

As stated in the response to Question 211.046, an automaric safety-grade switchover to a
Seismic Category Isupply (suppression pool) has been provided. A descriprion of the
automatic switchover has been provided in the response to Question 211. 146.

ISSUE: RSB-7 SHUTDOWNUM1VTE1VTIONALLYOF THE REACTOR CORE
ISOLATIONCOOLING SYSTEM

Quesn
on:'how

how the design ofthe RCICprotecrion system prevents unintentional shutdown ofthe
system, when the system is required, because ofspurious ambient temperature signalsPom
areas in and around the system (especially in the RCICpump room)

I.8-3
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R~ies ense:

See the revised response to Question 211.010.

ISSUE: RSB-8 RHR ALTERNATESHUTDOWNDEMONSTRATIOlV

i2uesn on':

The applicant must perform tests to show that flow through the safetylrelief valves is adequate
to provide the necessary fluidreliefrequired consistent with the analyses reported in
Section 15.2.9 ofthe FSAR.

R~ies onse:

Refer to the revised response to Question 211. 025. Also, 1VUREG-0737, Item IID.1 is related
to Issue RSB-8. A discussion on 1VUREG-0737 items is contained in Appendix B.

ISSUE: RSB-9 CATEGORIZATIONOF VALVES WHICHISOLATERHR FROM
REACTOR COOLAlVTSYSTEM
(5.4.2)

question:

We require that the valves which serve to isolate the residual heat removal systemPom the
reactor coolant system be classifted Category A/Cin accordance with the provisions of
Secrion XI'ofthe ASME code.

R~ies onse:

Please refer to RSB-13.

ISSUE: RSB-10 AVAILABLENET POSITIVE SUCTIONHEAD

Quesn
on:'he

applicant must verify that the suction lines in the suppression pool leading to the ECCS
pumps are designed to preclude adverse vortex formation and air injection which couM effect
pumps performance.

I.8-4



WNP-2 FSAR Amendment 53
November 1998

R~es onse:

AllECCS suction lines in the suppression pool have been designed with large diameter piping
P4 inches) to reduce inlet velocity. In the worst conceivable case, where there is a leakPom
an ECCS pump suction line into the largest ofthe ECCS pump rooms, the water level in the
suppression pool is calculated to equalize at elevation 455'-9". In the calculation, no credit is
taken for makeup to the suppression pool norforpumping water leaking into the affected
rooml suppression pool. The RCICpump sucrion is an 8-inch pipe. The submergence of the

top edge ofthe sucrion piping with suppression pool water level at 455 fi-9in. is as follows:

Penetrarions Submer ence

LPCS
HPCS
RCIC

RHR Loop "A" |X-35)
"B" |X-32)
"C" tx-36)

P-'34)
P&3I)
PL-33)

447'-0"
447'-0"
44 7s 7 ss

447'-7"
438'-9"
452'-0"

7.8'.8'.2'.2'6.0'.4'he

minimum depth at which vortexformation at the sucri on inlets willbe prevented is:

~Velooi Submer ence

RHR
LPCS
HPCS
RCIC

8000 gpm
7800 gpm
7175 gpm
600 gpm

5.674 fps
5.533 fps
5.089 fps
3.295 fps

2.41

'.35'.16'.84'he

RCICpump suction willhave 2.5fiofsubmergence. The inlet to each ofthe ECCS lines
is at least 5ftdeeper than required to preclude vonexing, and therefore, vortex formarion is
not considered a problem.

See also the response to Question 211.062 forfurther informarion.

ISSUE: RSB-11 ASSURANCE OF FILLEDECCSLINE
(6.3.2)

guesn

on:'nstrumentation is not sujficiently sensirive to detect voids at the top ofECCS pipe lines. The
applicant must provide adequate instrumentation to assure ftlledECCS lines.

I.8-5
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R~es onse:

Filled ECCS lines are assured by:

a. Jockey pump system on same division as system being filied,
b. Pressure switch on pump discharge with control room annunciarion,
c. Technical Speciftcarion surveillance - upon high point vents to check for air.

See also the response to Question 211.079 for additional informarion.

ISSUE: RSB-12 OPERABILITYOFADS

Quesnon:

Show that the air supply to the ADS is sufhcient for the extended operating time required and
is assured by reliability data that the ADS willfuncrion as required.

R~es onse:

Safety-related backup to the CIA system is provided by redundant, independent nitrogen gas
bottle banks. Upon loss ofCIA, the system willbe automatically isolated as the backup
nitrogen supply is automatically fed into the system. The nitrogen bottle supply is sized for a
30-day supply to the seven ADS valves. The nitrogen supply can farther be backed up by a
portable auxiliary nitrogen supply (ifnecessary) which can be connected outside the reactor
buiMing. Please refer to Section 9.3.1.2.2 and the responses to Questions 031. 121 and
211.048.

ISSUE'SB-13 LEAR'AGERATETESTINGOF VALVES USED TO
ISOLATEREACTOR COOLANT SYSTEM
(5.3.2)

ISSUE: RSB-14 OPERABILITYOF ECCS PUMPS
(6 3.2)

question:

The applicant must provide assurance that the ECCS pumps can function for an extended rime
(maintenance free) under the most limitingpost-LOCA conditions. I,
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R~es onse:

This issue has been closed on Zimmer, Shoreham, and LaSalle dockets on the basis of
informarion presented in response to NRC quesrions. Similar information has been provided
on the rest ofthe dockets. The response to WNP-2 Question 211.072 has been revised to
include the latest informarion available.

NUREG-0737 Task II.B.2 is related to the issue discussed above and is addressed in
Appendix B ofthe FSAR. The shielding evaluarion referred to in Appendix B willshow that the
ECCS pumps willoperate for the accident durarion (assumed to be six months), using the
source termsPom II.B.2.

ISSUE: RSB-15 ADDITIONALLOCA BREAE SPECTRUM
(6.3)

Quesrion:

The stagdoes not concur that the Zimmer LOCA analysis is an appropriate break spectrum for
WNP-2 because of: 1) higher power level in VWP-Z, Z) diferent fuel assembly design in
SKP-Z, and 3) higher PCTs predicted for RKP-Z.

The staff requires that the applicant provide the followingLOCA analyses to complete the
break spectrum:

a. One additional recirculation line break with a Cz coejfi cient 0.6 times the DBA,
using the large break model analysis.

b. One additional recircularion line break (0.02 fi) using the small break model
analysis.

R~es onse:

This issue has been closed on the LaSalle docket on the basis ofinformation presented in
response to NRC quesrions. Similar information has been provided in the revised response to
WÃP-2 FSAR Question 211. 068.

I.8-7
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ISSUE: RSB-16 LOCA ANALYSIS
(6.3.4)

Quesri on:

You have analyzed the effect on the DBA-LOCAofinstantaneous closure ofthe flow control
valve (FCV) in the unbroken loops. This overly conservative result indicated an increase in
peak clad temperature (PCT) of300'F which, ifadded to the DBA-LOCAPCT, would be in
excess ofthe maximum PCT criterion of10 CFR $0.46.

Riesonse:

The response to this issue was provided in Amendment No. 11 as a response to
Question 211.083. The response to this quesrion is summarized and expanded upon below.

FCV closure in the unbroken loop is not expected to occur during the LOCA event. However,
even ifthe FCV were signaled to close for some unlikely reason (LOCAplus twofailures:
failure ofdrywell high pressure signal such that FCV lockup does not occur, and failure of
FCV controls), backup electronic velocity-limiters are included in the recirculation control
system to limitFCV velocity to 10 + 1% actuator stroke rate. Addirional multiple speci(Pc
component failures in these limiters must occur to cause fullclosure ofthe FCV at velocities in
excess ofthis value. The combined probability ofoccurrence of these spectflc failure modes
during LOCA is less than 10 per year. Accordingly, the electronically limited rate of
10 J 1% ofFCV actuator strokelrate is considered a realisric yet conservarive closure rate.

Using approved standard licensing models, ECCS analyses were performed to determine the
effect (sensitivity) on peak cladding temperaturePom FCV closure at the 11% per second rate.
The calculated maximum peak temperature increase was N5'Ffor WNP-2. This contrasts
markedly with the approximate 300'F rise in cladding temperature associated with an
arbitrary assumption ofinstant closure ofthe FCV, as was cited on another BWRIS docket.

Thus, the peak cladding temperature effect is concluded to be very small. The probability of
FCVfast closure simultaneously with a LOCA is extremely remote. Accordingly, fast FCV
closure in conj uncrion with the DBA-LOCAis not expected to occur and need not be compared
to the maximum PCT criterion of10 CFR 50.46.

I.8-8
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ISSUE: RSB-17 OPERATOR ACTION, ANALYSISOF CRACE INTHE RHR LINE
(6.3.4)

Question:

Provide the followinginformation related to pipe breaks or leaks in high or moderate energy
lines outside containment associated with the RHR system when the plant is in a shutdown
cooling mode.

a. Provide the discharge ratePom pipe breaks for the systems outside containment
used to maintain core cooling. This valve should be consistent with the
requirements ofSRP 3.6.1 and BTP APCSB 3-1.

b. Determine the timePame available for recovery based on these discharge rates
and their effect on core cooling.

c. Describe the alarms available to alert the operator to the event, the recovery
procedures to be utilized by the operator, and the rime avatlable for operator
acrion.

A single failure criterion consistent with SRP 3.6.1 and BTP ABCSB 3-1 should be applied in
the evaluarion ofthe recovery procedures utilized.

Routesonse:

The RHR system is a lowpressure system, and all ofthe piping outside ofthe
primary coolant pressure boundary is classified as "moderate energy" piping
and, according to the 1VRC standards cited, only cracks (i.e., not breaks) are
considered in moderate energy piping. Reactor vessel pressure must be
decreased to below 135 psig before the RHR system can be connected to the
reactor vessel. The largest suction pipe is 24 in. Schedule 40 pipe. A crack in
this pipe corresponding to the maximum crack size would produce a flow rate of
1443 gpm, with no allowance forflow reduction due to two-phase flow. This is
the maximum possible in any RHR system pipe. A crack ofthis magnitude
would be detected by the leak detection system or area radiation detectors and
sump alarms. Isolation ofthe reactor would occur by operator action, or
automatically Pom the leak detecrion system orfrom the reactor protecrion
system on Level 3 reactor water level.

b. Ifa break should occur in one RHR shutdown cooling loop outside the
containment during shutdown, the following action is taken upon detection and
isolarion. The main steam isolation valves willbe reopened and reactor excess

I.8-9
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steam willblow down to the main condenser unril the shutdown cooling process
via the other RHR loop is established. Time: less than 1 hour.

The redundant shutdown cooling loop components are also not assumed tofail
under the cited NRC requirements ofBTP APCSB 3-1.

Ifthe pipe crack should occur in the common manifoM supplying both redundant
loops, the isolarion mechanism is the same as before, but recovery would
require reversion to the alternate shutdown conftguration discussed in
Secrion 15.2.9. In this conggurarion, vessel water is circulatedPom the
suppression pool to the RHR heat exchanger to the vessel with return to the
suppression pool via the ADS discharge lines. Time: less than 1 hour.

Ifthe pipe crack should occur in the RHR service water piping, sump alarms
would result in operator isolarion ofthat loop and establishment ofcooling in
the redundant shutdown loop. Time: less than 1 hour.

In evaluaring the above analysis, the following is also overed. Ifrhe main
condenser vacuum has been lost and the MSIVs are already closed prior to the
crack occurrence, reestablishment ofcondenser vacuum, MSIVreopening, vessel
inventory control, and restart ofsteam dump to the main condenser is possible
in about 2 hours. Vessel inventory can be controlled by overflow through the
reactor water cleanup system iftoo high, and by use offeedwater pumps or
HPCS/LPCS/LPCIif too low. Vessel pressure is controlled by manual
operarion ofsafety/relief valves on MSIVclosure as required.

'i

The alarms available have been described in the response to part (a) and pan
(b) ofthis question. The recovery procedures to be utilized by the operator, and
the time available for operator action are provided below.

A special analysis was made by a hypothesized crack in the BWR sucrion line
outside ofprimary containment during operation in the shutdown cooling mode.
This analysis was performed with the standard GE LOCA models. For this
event, the realistic or actual system conditions are as follows:

No high pressure systems are available for water inventory
restoration, i.e., no feedwater, no HPCS, and no RCIC, but the
reactor water level is at normal elevation at the start ofthis
event. Vessel pressure is less than 150 psia and the MSIVs are
closed at the start ofthis event. The decay heat is approximately
1% ofrated power, i.e., approximately 4 hours have elapsed
subsequent to reactor scram or shutdown.
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For a conservative solurion to this hyporherical event, the following sequence ofevents and
conditions were assumed to exist or ensuePom the hypothesized crack in the suction line:

Crack occurs in the RHR lines water; level decreases to reactor vessel Level 3;
then RHR isolation commences and is completed 40 seconds later.

b. System pressure rises as a result ofthe isolarion to where the vessel pressure
reaches the SRV setpoint, thus causing them to open, blow down, and reclose.

C. Inventory depletion resultsjom blowdown andPom leakage out of these
cracked lines.

The operator manually actuates ADS to reduce vessel pressure to where the low
pressure ECCS can replenish the water inventory.

Water level is restored to within normal limits to protect the corePom over
temperature.

Results are presentedin Figures I.8-1 through I.8-4for a bounding calculation ofthis event.
The standard Appendix E assumptions were used along with these conservative initial
condttlons.

The riming index was started at the RHR isolarion (when Level 3 was attained)
to neglect the rimefor the level rofallporn normal water level to Level 3 (about
2 minutes).

An initialpressure of1055 psia was assumed to neglect the pressure rise time
from the 150 psia (pressure permissive for shutdown cooling) upon completion
ofthe RHR isolation to the 1055 pressure attainment. This results in increased
mass loss during the 40-second isolation period due to greater driving pressure.
It also decreases the time increment needed forpressure to attain the reliefvalve
setpoint.

C. The analysis assumes that scram occurs coincident with the start ofthe timing
instead of4 hours earlier. This assumption maximizes the peak clad
temperature and steam production during the transient thus driving more fluid
from the vessel and prolonging the blowdown phase.

Only one LPCS and one LPCI loop were assumed to be available throughout the
event. Operator action does not include possible diversion ofthe other two
LPCI loopsPom the RHR mode.
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The crack area used in the analysis is deftned consistently with the MEB 3-1
guidance for crack size. This crack area is consistent with FSAR postulates.

Resultspom this conservarive analysis show that more than 20 minutes are available for rhe
operator to depressurize the vessel. Once the system pressure is below the LPCI or LPCS
shutojfhead, the reactor water level is restored to normal limits very rapidly. The maximum
clad temperature is much less than the arbitrary 2200'F limitarion.

ISSUE: RSB-18 LOCA ANALYSIS- DIVERSION OF LOWPRESSURE COOLANT
INJECTION SYSTEM
(6.3.4)

Quesnon:

The issue is... "Iflowpressure coolant injection diversion prior to ten minutes is allowed by
design, then procedural restri crions alone are not sufhcient unless analyses are submitted
which show compliance with 10 CFR $0.46 fordiversion earlier than ten minutes. "

R~es onse:

Analyses ofBWR performance following a small break LOCAand LOCA mirigarion under
degraded conditions have been performed by General Electric as a part ofthe BWR

Owners'roup

program. Analyses bases, assumptions, and conclusions are discussed in GE report
NEDO-24708A, Revision 1, December 1980, entitled, "Addirional Information Required for
NRC Stag Generic Report on Boiling Water Reactors. " Reference is made to 3.1.1 (Small
Break LOCA) and 3.5.2 (Inadequate Core Cooling). It should be noted that these analyses
were performed utilizing "realistic" assumptions as dejt ned in 3.1.1.2 and 3.5.2.4. The
conclusion, 3.5.2.1.8, summarizes the capability ofthe BWR to maintain adequate core
cooling, even under severely degraded conditions resulting Pom mulriplefailures and operator
errors, following a loss ofinventory either through a pipe break or through the safety
reliefivalve.

Based on the ftrst group ofanalyses presented, it was concluded that for any plant and any
loss ofinventory event, the ability ofADS and one lowpressure ECC system provides adequate
core cooling ifno high pressure injection is available. These analyses covered the case of
muMple mechanical or electrical failures and operator errors that might have caused the
failure ofthe system, assumed to be unavailable.

The second set ofanalyses addressed the condirion ofthe vessel being at high pressure with a
low water level. It was shown that operator actions either to initiate high pressure systems or
to depressurize the vessel and iniriate at least one lowpressure system, terminate this condition
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and assure adequate core cooling. The analyses showed that even for such severely degraded
transients, there is sufhcient timefor operator action to mirigate the consequences.

The third set ofanalyses addressed the condirion ofthe vessel being at lowpressure with a low
water level but with the lowpressure systems not injecring. It was shown that operator acri ons
either to start the lowpressure systems injecting into the vessel or to initiate the high pressure
systems, terminate this condirion and assure adequate core cooling.

For all analyses, it was shown that the process variable informarion available to the operator
in the control room is sufhcient to adequately warn ofan inventory threatening event and to
present the information the operator needs to assure that appropriate actions are taken to
maintain adequate core cooling. The control room indications willnot mislead the operator
when taking corrective actions. Even under the extremely degraded condirions considered in
these analyses, the BWR requires only the most basic operator actions to mitigate the
consequences ofan inventory threatening event.

Ifthe operator were to divert LPCIprior to ten minutes post-LOG'A, such an acrion would be
considered an operator error. Since the current ECCS performance evaluation already
assumes the accident, a loss ofoffsite power and a worst active single failure, an addi riona
operator error is considered to be an additional Appendix I assumption. It is therefore
appropriate that the "realistic" assumprion analyses be considered for this situarion as stated
in the conclusion in NEDO-24708A "forany plant and any loss ofinventory event, the
adequate availability ofADS and one lowpressure ECC system provides adequate core
cooling... "

This analysis is deemed acceptable to provide satisfactory assurance ofacceptable event
consequences, in consideration ofthe equipment failures and operator errors assumed.

To resolve the concern ofthe NRC staff that premature diversion oflowpressure coolant
injection {ZPCIJflow to containment sprays could adversely effect core cooling, the WNP-2
symptom based emergency procedures willbe carefully constructed to caution the operator
against such diversion unless "adequate core cooling is assured. " These procedures, which
were developed with the assistance ofthe BWR Owners'roup and reviewed and accepted by
the NRC staQ clearly identify LPCI diversion as secondary to the core cooling requirements
except in those instances, outside the plant design envelope, which involve multiplefailures
and for which maintenance ofcontainment integrity is required to minimize risk to the
environment.
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ISSUE: RSB-19 FAILUREOF"FEEDWATER HEATER
(15. I)

Quesnon:

The applicant's analysis for the failure ofthe feedwater heater indicates that the temperature
drop is no greater than 100'F. At a domestic boiling water reactor an actual feedwater
temperature occurred which demonstrated a temperature difference of150'F. The applicant
mustj usrify the decrease in temperature drop used for this event or recalculate the transient by
using ajusttji ed temperature decrease to assure conformance with applicable criteria.

R~es onse:

Refer to revised response to Question 211. 087.

ISSUE: RSB-20 USE OF NONREESABLE EQUIPMElVTINANTICIPATED
OPERATIONAL TRANSIElVTS
(15.1)

Quesrion:

In analyzing ann'cipated operational transients, the applicant took creditfor equipment which
has not been shown to be reliable. Our posirion is that this equipment be identified in the
technical specifications with regard to availability, setpoints, and surveillance tesring. The
applicant must submit its plan forimplementing this requirement along with any system
modtftcation that may be required tofu lgllthe requirement.

R~es onse:

The response to the above stated concern is provided in response to Questions 211.085,
211.086, and 211.155.

ISSUE: RSB-21 USE OF NON-SAFETYGRADE EQUIPMENT INSHAFT SEIZURE
ACCIDENT
(15.3)

guesrion:

The applicant included the use ofnon-safety grade equipment in his analysis for shaft seizure
and shaft break accidents. We require that these accidents be reanalyzed without allowance
for the use ofnon-safety grade equipment.
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R~es onse:

The response to the above stated concern is provided in the revised response to
Question 211.092. Questions 211.185 and 211.211 also reference this concern.

ISSUE: RSB-22 ATWS
(15.2.1)

Quesrion:

We require that the applicant agrees to implement plant modificarions on a scheduled basis in
conformance with the Commission's fina resolution ofATWS. In the event that LaSalle starts
operation before necessary plant modificarions are implemented, we require some interim
acrions be taken by LaSalle in order tofurther reduce the riskfrom ATWS events. The

applicant willbe required to:

Develop emergency procedures to train operators to recognize an ATWS event,

including consideration ofscram indicators, rod posirion indicators, flux
monitors, vessel level and pressure indicators, reliefvalve and isolarion valve
indicators, and containment temperature, pressure, and radiation indicators.

Train operators to take acri on in the event ofan ATWSincluding considerarion
ofimmediately manual scramming the reactor by using the manual scram
buttons followed by changing rod scram switches to the scram posirion,
stripping the feeder breakers on the reactor protection system power distribution
buses, opening the scram discharge volume drain valve, prompt actuation ofthe
standby liquid control system, and prompt placement ofthe RHR in the pool
cooling mode to reduce the severity ofthe containment conditions.

R~es ense:

See 1.5.1.1.2 for a discussion ofWNP-2 modificarions which addresses compliance to thefinal
ATWS rule. The required procedure development and operator training were accomplished
prior tofuel load.
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ISSUE: RSB-23 PEACH BOTTOM TURBINE TRIP TESTS
(4.4.1, 4.4.2)

~
'uesnon:

These tests have been evaluated and assessed using the ODYNcomputer code.

R~es onse:

The NRC has completed their review ofthe ODHV Code. See the Safety Evaluarion Report
letter ofNovember 4, 1980.

Also, see Chapters 4 and 15. The appropriate secrions ofthese chapters have been revised
utilizing results ofre-analysis ofrequired transients using the ODYN Code. See the revised
response to Quesrion 211.049.

Refer also to RSB-4.

ISSUE: RSB-24 MCPR
(4.4.1, 4.4.2, 15.1)

guesn
on:'fter

complerion ofover-pressure analysis, the minimum criticalpower rario must be
recalculated taNng into considerarion the turbine trip without bypass event.

The transient ofgenerator load rejection without bypass results in an MCPR equal to 1.02
which is below the safety limitof1.06. The applicant classIi ed this event an infrequent
occurrence which would allow some fuel damage. We do not concur with this classii carion for
this event, and we require that the operating limitbe modtJi ed to satisfy the MCPR limitof
1.06.

R~es onse:

The response to the above stated concern is provided in revised response to Question 211. 084.
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ISSUE: RSB-25 GEXL CORRELATION

Quesrion:

Although we conclude that the GZZL correlarion is acceptable for initialcore load, we are
concerned that GEXL correlation may not be conservarive for reload operarion.

R~ies onse:

WVP-2 willuse the applicable correlation to predict the onset oftransirion boilingfor all
reloads.

ISSUE: RSB-26 STABIlJTYEVALUATION

guestion:

Please refer to NRC Quesrion 221.009 for this question.

R~ies onse:

Please refer to the response to NRC Question 221.009.

ISSUE: RSB-27 SCRAMDISCHARGE VOLUME

Queen
on:'he

applicant should assess, reevaluate, and possibly modify the present scram system in light
ofthe incident at Browns Feny 3, where a manual scram failed to insert all control rods.

R~es onse:

The WNP-2 scram discharge volume (SDV) design has been evaluated against the NRC generic
study "BWR Scram Discharge System Safety Evaluation" ofDecember 1, 1980. The results of
this evaluation indicated that the current HAP-2 scram discharge system design was
acceptable with implementation ofsome minor modgcations. A summary ofthe evaluation
results and the required modtji carions are provided below

a. Hydraulic Coupling - The current SDVdesign provides two separate scram
discharge volume headers, with an integral instrumented volume PV) at the end
ofeach header. This design conPguratton ensures a direct hydraulic couple
between the SDVs and IVs.
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b. Instrumentarion - The exisring level sensors (six total) are all ofone design, i.e.,
float type (magnetrol) level switches. To meet the spectji ed requirements, six
additional diverse level sensors willbe added to provide fullredundancy for

'evelmonitoring and scram initiation. In addition, all level instrumentation will
be relocated and repiped directly to the IVs rather than being connected to the
vent and drain lines.

C. Vent and Drain Lines - The WNP-2 design incorporates an independent vent and
drain system for the SDV. The scram discharge headers are presently vented
directly to the reactor buiMing atmosphere and the system drain is piped directly
from the bottom ofthe IVs to the buiMing 's radioactive drain system. A second
vent valve and drain valve willbe added to provide redundant SDV isolation
during a reactor scram.

d. Surveillance Tesring - Additional surveillance test procedures willbe
implemented to ensure operability ofthe level instruments, vent and drain
isolation valves, as well as the overall system.

Please refer to response to Question 010.041.

ISSUE: RSB-28 SRV SURVEILLANCE

Question:

A safetylrelief valve surveillance program should be developed to record operaring and
maintenance experience tofacilitate identtji cation ofgeneric safetylrelief valve problems.

R~es onse:

WNP-2 willdevelop a surveillance program for safetyjreliefvalves similar to that being
developed by the BWR Owners'roup submitted to the NRC by letter G02-81-563,
G. D. Bouchey to A. Schwencer, "LRGAppendix I, "dated December 30, 1981.

The WNP-2 safetylrelief valve surveillance program willbe available for onsite review.
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Appendix J

SHIELDING EVALUATIONREPORT

Burns and Roe, Inc., performed the analysis of radiation levels occurring inside primary
containment, assembled, edited, reviewed, and approved this technical report for the
Washington Public Power Supply System.

EDS Nuclear Incorporated performed the analysis of radiation levels occurring in the
reactor building secondary containment under subcontract to Burns and Roe, Inc. Later
revisions have been issued by the Supply System to incorporate plant changes.

The Washington Public Power Supply System performed the analysis of radiation levels
occurring in areas outside the reactor building secondary containment.
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SUMMARY

The Three Mile Island (TMI-2) accident has generated a concern that during an accident in
which significant core damage occurs, the postaccident operations requiring the use of systems

containing contaminated fluid may induce abnormally high radiation doses to safety-related

equipment and components which make it difficultto operate the systems. The NRC initially
addressed this concern with NUREG-0578 and NUREG-0737 and recommended a design
review to evaluate the functional capability of safety-related equipment and radiation exposure
to personnel during the postulated post-LOCA operations.

Radiation levels have been determined for all areas containing safety-related equipment, vital
areas, and access routes which are required for the postulated post-LOCA operation.

Radiation levels determined for safety-related equipment inside primary containment. The
analysis included the shadow shielding effect of installed equipment and the effect of iodine
plateout were used to more accurately calculate the radiation levels inside containment.

Radiation levels were determined for safety-related equipment. The radiation source term
leaking into secondary containment was reduced by the loss of halogens to plateout inside
primary containment,

Radiation levels calculated for safety-related equipment outside secondary containment are
reported in Table J.6-1.

Figures J.6-11 through J.6-21 identify the vital areas which require personnel access on either
a continuous or infrequent basis during post-LOCA operations.

Safety-related equipment willeither be qualified for the radiation level it functions in, or it
willbe relocated to a radiation zone it is qualified for, or it willbe replaced with comparable
equipment which is qualified for the particular radiation level that has been determined.

Vital areas and access routes were evaluated for post-LOCA operations and are reported in
Table J.6-2 and Figures J.6-11 through J.6-21. Allareas and access routes are in compliance
with NUREG-0737.

J-xv
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ABSTRACT

This report presents a radiation shielding design review of the equipment and systems of the

Washington Public Power Supply System Nuclear Project Unit 2 (WNP-2). The original
report was prepared in September 1982. The equipment and systems are evaluated on the

basis of a postulated accident which in addition to normal plant radiation levels during its
40-year life may contain highly radioactive fluids. This design review recommended by the

NRC (NUREG-0578 and NUREG-0737) evaluates the functional capability of safety-related

equipment and personnel radiation exposure during the postaccident operations.

This design review evaluates the postaccident radiation conditions for personnel located in vital
areas (areas which require access or occupancy during the post-LOCA scenario) on either a

continuous or infrequent basis,

The postulated loss-of-coolant accident (LOCA) scenarios and the operations of the
safety-related systems were reviewed. Radioactive sources contained within each system were
developed. Radiation levels were calculated at safety-related equipment locations, as well as at
selected locations outside the reactor building to which access may be required for postaccident
operations.

J-xvt
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J. 1 INTRODUCTION

This report presents a detailed description of the results and the review of plant shielding and
radiation envirorunental conditions for equipment and systems which may be used in
postaccident operations for WNP-2. The review was initiated in response to Section 2.1.6.b
of NUREG-0578, "TMI-2Lessons Learned Task Force Status Report and Short-Term
Recommendation," and to Part II.B.2 of NUREG-0660, "NRC Action Plan Developed as a
Result of the TMI-2Accident."

The design review determined the postaccident radiation environmental conditions for
equipment required for postaccident operations inside the primary containment, inside the
secondary containment, and outside the secondary containment.

The 6-month total postaccident radiation dose rate as a function of time and the integrated dose
were calculated at safety-related equipment locations inside the WNP-2 reactor building, inside
primary containment, and at selected locations (vital areas) outside the reactor building.

Section J.2 discusses the regulatory requirements on which this report is based and provides a

, description of the tasks performed for this shielding evaluation.

Section J.3 provides the systems review and source term assumptions used as input for the
definition of the postaccident radiological environment.

i

Section J.4 discusses the work performed during this project relating to safety-related
equipment located outside of the reactor building and the access and occupancy of vital areas.
This consists of the calculation of dose rates outside the reactor building.

Section J.S discusses the methods of calculation including the use of computer codes,
identifying the parameters that have a significant effect on the radiation dose rates, and the
dose rate and cumulative dose calculation procedure.

Section J.6 presents a summary of the msults.
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2.2

General Design Criterion 4 (10 CFR 50 Appendix A) requires that systems and components
important to safety be designed to accommodate the environmental conditions associated with
accidents. The Three Mile Island (TMI-2) accident has generated a concern that during an
accident in which significant core damage occurs, the postaccident operations requiring the use
of systems containing contaminated fluid may induce abnormally high radiation doses to
safety-related equipment and components which may make it difficultto operate the systems.
The NRC Lessons Learned Task Force initiallyaddressed this concern in Section 2.1.6.b of
NUtREG-0578 (Reference J.7-1) and recommended a design review be performed on such
systems so that the functional capability of safety-related equipment located in close proximity
to the resulting high radiation field willnot be unduly degraded.

Described in this section is a discussion of the current regulatory requirements and guidelines
Used.

J.2.1 SHEKZ)ING EVALUATIONREGULATORYREQ

NUREG-0578 Section 2.1.6.b requires that each licensee perform a radiation and shielding
design review of the spaces around systems that may, as a result of an accident, contain highly
radioactive materials. The scope of the review includes the following:

a. Identification of the locations of vital areas and safety-related equipment,

b. Evaluation of the radiation level at each location, and

c. Provision for adequate access to vital areas and assurances of postaccident
equipment operation through design changes, increased permanent or temporary
shielding, or postaccident procedural controls.

. To perform this review, the NRC has provided guidance in the following documents
("documents of record"):

a. - NUTMEG-0578, Section 2.1.6.b, Reference J.7-1,

b. NUTMEG-0588, Revision 1, Section 1.4, Reference J.7-2,

C. NUREG-0660, Section II.B.2, Reference J.7-3,

d. Clarification Letter to NUREG-0578, dated September 5, 1980, Section II.B.2,
Reference J.7-4,

NUIREG-0737, Section II.B.2, Reference J.7-5,
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f. IE Bulletin No. 79-01B, Reference J.7-6, and

g.. IE Bulletin 79-01B, Supplement 2, dated September 30, 1980, Reference J.7-7.

The regulatory requirements in the above mentioned documents are summarized in the
following sections.

J.2.1.1 Accident Anal sis R uirements

The postaccident radiation environment should be based on the most severe design basis
accidents (DBA) during or following which equipment must remain functional. This includes
the consideration of the entire spectrum of loss-of-coolant accident (LOCA) events which can
lead to a degraded core condition. These accident conditions include the following:

a. Loss-of-coolant accident events which completely depressurize the primaiy
system, and

b. Loss-of-coolant accident events in which the primary system may not be
depressurized.

J.2.1.2 Source Term Assum tions

The radioactive source terms for the postulated accident conditions as described in
Section J.2.1.1 should be equivalent to the source terms recommended in Regulatory
Guides 1.3 and 1.7 and Standard Review Plan Section 15.6.5. The source term assumptions
consistent with current licensing requixements used for equipment qualification and access
evaluations are summarized as follows:

a. The fission product fractions assumed to be released from the fuel rods during a
LOCA are the following:

Noble gases 100%
Halogen s 50%
Remaining fission products 1%

For the analyses, 50% of the halogens and 1% of the solids were assumed to be
diluted into the suppression pool and liquid carrying systems. The halogens
were also assumed to be in the airborne source while. iodines were assumed in
the plateout source. Thus, some care is necessary in summing calculated doses
to prevent double counting of the sources. The post-LOCA source contribution
from liquid and plateout sources are analyzed separately and the worst dose is
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tabulated for that evaluation rather than the sum of both doses. Thus, double
counting of the fission product fractions is eliminated where possible;

b. The above release is assumed to occur and be distributed instantaneously at the
start of the accident. The plateout is assumed to occur over an effective time of

. 5 hr after the accident;

C. Until depressurized, liquid in the reactor coolant system (RCS) and other
systems which are not isolated from the core and which contain the reactor
coolant at the start of the LOCA contain 100% noble gases, 50% halogens, and
1% of the remaining fission products. These radioactive materials are mixed
homogeneously in a volume no greater than the RCS liquid space;

Liquid in the suppression pool and any system not isolated from the core at the
start of the LOCA, and containing only liquid from a depressurized source, is
assumed to contain 50% halogens and 1% of the remaining fission products.
These radioactive materials are diluted homogeneously in a volume no greater
than the combined volumes of the suppression pool and the RCS liquid space;

The primary containment atmosphere and systems which are not isolated from
the primary containment atmosphere at the start of the LOCA are assumed to
contain at least 100% noble gases and 50% halogens initially. These radioactive
materials are diluted homogeneously in a volume no greater than the combined
volumes of the diywell and suppression pool air spaces; and

Primary containment plateout source term is obtained by allowing the airborne
halogens released (50%) to plateout on primary containment surfaces in
accordance with the guidelines presented in NUIREG/CR-0009 until the airborne
elemental iodine concentration is decreased by a factor of 200.

J.2.1.3 Vital Area Access R uirements

As defined in NUREG-0737 (Reference J.7-5), a vital area is an area which willor may
require occupancy to permit an operator to help in the mitigation of an accident or perform
postaccident operations. The accident scenarios discussed in Section J.2.1.1 and the source
term assumptions in Section J.2.1.2 are used for the evaluation of vital area access and
occupancy. The total radiation exposure to personnel in vital areas should not be in excess of
5 rem whole body, or its equivalent, to any part of the body, for the duration of the accident.
For areas requiring continuous occupancy (e.g., the control room, onsite technical support
center, etc.), the dose rate criteria limits the total radiation exposure to less than 15 mrem/hr
(averaged over 30 days).

J.2-3
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J.2.1.4 S stems Containin the Sources

Systems considered in the shielding review are those systems that could have the potential of
containing a high level of radioactivity postaccident. For those systems connected directly to
the RCS or to the primary containment atmosphere and not isolated at the start of the accident,
the radioactivity is assumed to be instantaneously mixed within the unisolated parts of the
system.

J.2.1.5 Safe -Related ui ment C1E/S

The safety-related (C1E/SRM) equipment list contains all equipment necessary to mitigate the
consequences of an accident, bring the plant to a safe shutdown condition, and provide
long-term cooling capability. This list includes equipment located inside as well as outside the
primary containment.

J.2.2 SHIELDINGEVALUATIONTASK DESCRIPTION

The shielding evaluation tasks which have been completed to date are as follows:

b.

Review all accident scenarios and accident conditions that could result in a
limiting radiation environment for all the pieces of safety-related equipment on
the C1E/SRM (safety-related) list that are located in the reactor building;

Identify systems and components that could potentially contain radioactive
materials postaccident;

Generate source term assumptions based on regulatory requirements discussed in
Section J.2.1;

d. Calculate accident radiation service conditions for the safety-related equipment
located inside the reactor building;

e. Calculate gamma dose rates at selected locations outside the reactor building due
to radioactive sources inside the reactor building;

f. Identify vital areas and equipment to evaluate the access to and occupancy of the
vital areas in accordance with the requirements listed in Section J.2.1;

g Conduct a primary containment analysis of LOCA events in which the RCS may
not depxessurize (or may repressurize) with a degraded core condition, The

'rimarycontainment radiation environment was determined with the use of
100% noble gases, 50% halogens, and 1% of the remaining fission products for
the period of time during which the activity is isolated to the RCS;



WNP-2 FSAR Amendment 53
November 1998

h. Calculate the radiation dose to safety-related equipment in the actor building
from post-LOCA airborne radiation and from normal piping sources inside
primary containment streaming through the bioshield wall penetrations; and

The safety-related equipment list contains all equipment required to "mitigate"
the consequences of an accident, bring the plant to a safe shutdown condition,
and provide long-term cooling capability. The completeness of the safety-
related equipment list has been verified.

J.2.3 SHIELDINGEVALUATIONI'IBMDELETED FROM SHIELDING ANALYSIS
CONSIDERATION

WNP-2 has addressed all the issues needed to comply with the NUREG-660 II.B.2 position
except as follows: WNP-2 takes exception to the portion of the task that specifies that a
review of "safety-related" equipment which may be degraded by radiation during postaccident
operation be provided for a non-LOCA, high-energy line break source term. The pipe
break/missile analysis described in Sections J.3.5 and J.3.6 addresses nonmechanistic pipe

, breaks inside and outside containment. These pipe breaks do not lead mechanistically to a
radiation release due to fuel failures beyond those allowed in normal operation. Hence, the
source term identified and applied outside containment is entirely hypothetical and would be a
new design basis beyond the scope of current regulations.

J.2-5
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J.3 ANALYTI ALMETH DOL GY

To develop the method used in the calculation of radiation doses, a review of all the postulated
accident scenarios and system operations were performed. Source term assumptions were
developed based on the results of accident analysis and system review, as well as the
regulatory guidelines described in Section J.2.1. The systems and components inside the
reactor building that have the potential of becoming contaminated during or following the
accident were identified.

The following subsections describe these activities in greater detail. Section J.3.1 describes
the accident scenario chosen for this analysis. Section J.3.2 identifies all the contaminated
systems. Section J.3.3 describes the source term assumptions generated for each contaminated
system. Section J.3.4 identifies the time period considered for this study.

J.3.1 ACCIDENT SCENARIO

The accident analyses consistent with FSAR Chapter 15 for small- and large-break loss-of-
coolant accidents (LOCAs) were considered. The entire spectrum of LOCA conditions that
could result in a degraded core configuration was reviewed and it was concluded that there is
no single accident scenario that could result in a limiting radiation environment for all the
safety-related equipment located in the reactor building. Therefore, the accident scenario
chosen here is based on a nonmechanistic LOCA in which core damage is experienced at the
beginning of the accident. Primary containment isolation is assumed to be achieved prior to
radioactivity transport.

A review of the postaccident operation of the C1E/SRM (safety-related) systems was
conducted. The result of this review indicated that the worst-case accident for the steam
supply system (highest source term) was the pressurized reactor coolant system (RCS). For
the liquid systems [the emergency core cooling system (ECCS), the residual heat removal
(RHR), and the reactor core isolation cooling (RCIC) systems], as well as the primary
containment atmosphere and primary containment atmosphere control (CAC) system, the
worst-case accident is the depressurized reactor coolant system with the post-LOCA core
release functions dispersed within the primary containment.

J.3.2 CONTAMINATEDSYSTEMS

To perform the radiation dose calculations, it was necessary to identify the systems which
would or could contain highly radioactive materials during the postaccident period. Systems
required to operate during the postaccident period are as follows:

a. Systems necessary to mitigate the consequences of a large- or small-break
LOCA,
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b. Portions of systems that are in communication with systems containing
radioactive liquids or gases, and

C. Defined by the NRC as being required, such as the gaseous radwaste system
(see Section J.3.2.3).

J.3.2.1 m nclud f r Prima Containmen Anal i

The following systems were considered:

a. High-pressure core spray (HPCS),

b. Low-pressure core spray (LPCS),

c. RHR,

d. RCIC,

e. Floor drains and equipment drains (FDR-EDR),

f. Reactor water cleanup (RWCU),

g. Main steam (MS),

h. Reactor recirculation (RRC),

Sample lines (PSR),

Automatic depressurization system (ADS), and

k. Low-pressure coolant injection (LPCI) function of the RHR system after
depressurization.

J.3.2.2 stem Included f r econda ntainment Anal sis

The following systems were considered:

ao

b.
C.

d.
e.
f.

RCIC,
RHR,
LPCI,
LPCS,
HPCS,
CAC, the hydrogen recombiners,
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g.
h.

J.
k.

MS, up to second isolation valve,
MS line isolation valve-leakage control system (MSIV-LCS),
Primary containment,
Secondary containment atmosphere, and
Standby gas treatment (SGT).

The following systems were also considered due to their potential to affect isolation valves or
extend the primary containment source terms into secondary containment.

a. Containment atmosphere monitoring (CMS),

b. Containment supply purge (CSP),

c. Containment exhaust purge (CEP),

d. Blank penetrations,

e. Personnel access doors into the wetwell and drywell,

f. Instrumentation penetrations, and

g. Allpost-LOCA inboard and outboard isolation valves and their connected piping
sources.

J.3.2.3 tern Excluded

Allsystems required to mitigate the consequences of an accident have been included. Of those
systems recommended for consideration in regulatory documents, one system (gaseous
radwaste) has been excluded.

The gaseous radwaste is isolated by the primary containment and reactor vessel isolation
control system and willnot receive contaminated gas unless operation is manually initiated.
The WNP-2 operating and accident procedures do not take credit for nor anticipate using this
system. Since WNP-2 philosophy is based on containment of the core releases within the
primary containment, this system willnot be required and was, therefore, excluded from
consideration.

J.3.3 SOURCE TERM ASSUMPTIONS

Regulatory requirements specify that source terms equivalent to those recommended in
Regulatory Guides 1.3 and 1.7 and Standard Review Plan Section 15.6.5 be used in the LOCA
accident analysis. Additional guidance is given in NUREG-0588 (Reference J.7-2) and
NUREG-0737 (Reference J.7-5) and is documented in Section J.2.1. Source term assumptions
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were generated based on the review of the operation of the safety systems. Because a
nonmechanistic LOCA scenario was chosen for this analysis, the worst contaminated situation
for the fluid contained within each system was conservatively assumed. Tables J.3-1, J.3-2,
and J.3-3 list the assumptions involved in the distribution of fission products used in this
analysis. These assumptions are consistent with the regulatory requirements discussed in
Section J.2.1.

A review of the operation of each of the systems discussed in Section J.3.2 was also
conducted. This review identified the source of contaminated fluid contained within each
system postaccident. Using the source term assumptions discussed in Tables J.3-1, J.3-2, and
J.3-3, together with the results of this system review, the limiting source term (activity divided
by dilution factor) was determined for each system. Table J.3-4 is a summary of the system
operations and source term assumptions developed for each contaminated system identified in
Section J.3.2.

J.3.4 TIMEPERIOD CONSIDERED FOR STUDY

Allsystems were conservatively assumed to become contaminated at the start of the accident
and remain contaminated until the integrated radiation dose reached it asymptotic value. It
was noted that the integrated dose becomes nearly asymptotic to a constant value beyond about
6 months. Therefore, 6 months is the time period chosen for accident dose qualification in this
report.

J.3-4
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TABLEJ.3-1

DISTRIBUTIONOF FISSION PRODUCTS IN THE WORST
POST-LOSS-OF-COOLANT ACCIDENTSITUATIONFOR AREAS

INSIDE CONTAINMENTDEPRESSURIZED REACTOR COOLANT SYSTEM

Primary Containment
'ir

and Steam S ace
Suppression Pool and Reactor
Coolant S stem Water Volume

Fission Products Fraction
Dilution
Volume 'raction Dilution

Volume
'oblegases 100% Drywell air plus 0% Suppression pool

water and RCS
water volume

Halogens 50%%u Suppression
pool

50%

Particulates 0% 1%

' uniform distribution between drywell and suppression pool atmosphere has been assumed.

Expressed in percentage (%) of total core inventory at end-of-life conditions (1000 days at
3556 MWt).

'epresents the total volume in which the fraction of core fission products is assumed to be
homogeneously mixed.

In calculating the radiation dose at a particular location, it is not necessary to assume that all
source distribution assumptions are conservative simultaneously. Instead, a set of mutually
compatible assumptions willbe used which gives the maximum dose for the location being
considered. The post-LOCA source contributors are used to calculate independent doses for
each contributor. The worst dose is tabulated for that system rather than the sum of all
contributors (i.e., 50% halogens airborne and 50% halogens in the water). Thus double
counting of the fission product fractions is eliminated.

'irst order iodine plateout occurs during the first 5-6 hr of the post-LOCA time frame when
the elemental halogen concentration is reduced by a factor of 200. This methodology is in
accordance with NUTMEG/CR-0009. Of the halogens released, 95.5% is available for plateout.
VirtuaQy all of the available halogens plateout within the initial 5 hr after the accident
(0.5% remain airborne).

J.3-5
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TABLEJ.3-2

DISTRIBUTIONOF FISSION PRODUCTS INTHE WORST
POST-LOSS-OF-COOLANT ACCIDENTSITUATIONFOR AREAS

INSIDE CONTAINMENTPRESSURIZED REACTOR COOLANT SYSTEM'

Suppression Pool Reactor Coolant
Drywell Air Water Volume System Water Reactor Coolant

Space'nd AirSpace'olume'ystem Steam
Space'ission

products Fraction
Dilution Dilution

Fraction Fraction Volume'raction
Volume'oble

gases 0% 0% 100% RCS water 100%'ormalvolume'CS
steam

space

Halogens

Particulates

0%

0%

0%

0%

50%

1%

25%

0%

'he reactor coolant system willremain pressurized for a short period of time (17 hr) and then
willbe depressurized.
"

Expressed in percentage (%) of total core inventory at end-of-life conditions (1000 days at
3556 MWt).

'epresents the total volume in which the fraction of core fission products is assumed to be
homogeneously mixed.

The 100% of noble gases, present during the 17 hr of the pressurized RCS during a LOCA,
are homogeneously mixed in the water and steam dilution volumes identified.
'he dilution volume is the RCS water volume plus the RWCU lines up to the isolation
valves, RHR lines to the isolation valves, and the RRC lines during the 17 hr of the
pressurized RCS scenario.

The dilution volume is the normal RCS steam space plus the MS lines up to the isolation
valves during the 17 hr of the pressurized RCS scenario.
~ In calculating the radiation dose at a particular location, it is not necessary to assume that all
source distribution assumptions are conservative simultaneously. Instead, a set of mutually
compatible assumptions willbe used which gives the maximum dose for the location being
considered. The post-LOCA source contributors are used to calculate independent doses for
each contributor. The worst dose is tabulated for that system rather than the sum of all
contributors (i.e., 50% halogens airborne and 50% halogens in the water). Thus double
counting of the fission product fractions is eliminated.
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TABLEJ-3.3

DISTRIBUTIONOF FISSION PRODUCTS IN THE WORST
POST-LOSS-OF-COOLAN'I'CCIDENT SITUATION

FOR AREAS OUTSIDE CONTAINMENT

Primary Containment
AirSpace

Suppression Pool
Water Volume

Reactor Coolant Reactor Coolant
System Steam System Water

Space'olume'ission

Products Fraction b
Dilution
Volume'raction

Dilution Dilution Dilution
Volume'raction Volume'raction

Volume'oble

gases 100% Drywell 0% Suppression 100% Normal 100% RCS
pool water plus
RCS water

Halogens 50% Airplus 50%'0% Water

Particulates 0% Suppression 1%
pool air

0% Steam
space

1% Volume

'ased on pressurized reactor coolant system.

Expressed in percentage (%) of total core at end-of-life conditions (1000 days at 3556 MWt).

'epresents the total volume in which the fraction of core fission products is assumed to be
homogeneously mixed.

95% of the halogens released from the core are assumed to plateout within approximately
5 hr as allowed by NUTMEG/CR-0009. The plateout dose was considered in the total
calculation of radiation dose to equipment inside primary containment.

'n calculating the radiation dose at a particular location, it is not necessary to assume that all
source distribution assumptions are simultaneously conservative. Instead, a set of mutually
compatible assumptions willbe used which gives the maximum dose for the location being
considered. The post-LOCA source contributions are used to calculate independent doses for
each contributor. The worst dose is tabulated for that system rather than the sum of total
contributors (i.e., 50% halogens airborne and 50% halogens in the water). Thus double
counting of the fission of product fractions is eliminated.

J.3-7
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TABLEJ.3-4

SYSTEM OPERATION AND SOURCE TIHtMASSUMPTIONS

System Operation Postaccident Contaminated Space
Source Term
Assumptions

HPCS

LPCS

LPCI

(6)
RCIC steam
system

RCIC liquid
system

RHR system

Suction from condensate storage
tank and/or suppression pool and
discharge to the reactor vessel.

Suction from suppression pool
and discharge to the reactor
vessel.

Suction from suppression pool
and discharge to the core.

Steam bleed-off from reactor
steam space is used to drive the
RCIC turbine, and exhausts into
the suppression pool.

Suction from condensate storage
tank or suppression pool and
discharge to the reactor vessel.

(1) Shutdown cooling mode-
suction from reactor
recirculation system suction
line and discharge into the
reactor recirculation discharge
line.

(2) Alternate shutdown cooling
mode - suction from
suppression pool and
discharge to core recirculates
and cools the water in the
suppression pool.

(3) Containment spray cooling
mode - suction from
suppression pool and
discharge into the drywell and
suppression pool.

(4) Reactor steam condensing
mode.

Suppression pool

Suppression pool

Suppression pool

RCS steam space

Suppression pool

RCS liquid space

Suppression pool

Suppression pool

System mode deleted
from plant

(2)

Note a

(I)
Note b

J.3-8



WNP-2 FSAR Amendment 53
November 1998

TABLEJ.3-4

SYSTEM OPERATION AND SOURCE TERM ASSUMPTIONS (Continued)

System Operation Postaccident Contaminated Space
Source Term
Assumptions

Main steam

supply (MS)

MSIV-LCS
(MSLC)

SGT filters
(SGTS)

CAC

Primary
containment
(PCN)

Suppression
pool

Secondary
containment
(SCN)

Sample lines

Sample lines

Reactor water
cleanup
(RWCU)

Reactor
recirculation

Stagnant steam from the reactor
vessel terminates at the second
MSIV.

Steam bleed-off from main steam
line, diluted, and discharged into
the SGTS.

Process the halogens from primary
containment leakage and
MSIV-LCS.

Process the primary containment
atmosphere (hydrogen
recombination).

Primary containment is isolated
postaccident.

The primary function of the
suppression pool is to contain and
condense the blowdown from the
RCS postaccident.

The primary function of the
secondary containment is to contain
all the leakage from the primary
containment postaccident.

Actuated to obtain primary
containment atmosphere samples
per NUREG-0737
(Reference J.7-5).

Actuated to obtain liquid samples
per NUREG4737.

Reactor water cleanup system
isolated during post-LOCA.
Liquid up to the second isolation
valve is considered contaminated.

Suction from RRC system suction
line and discharge into the reactor
recirculation discharge line.

RCS steam space

RCS steam space

Primary containment
and secondary
containment atmosphere

Primary containment
atmosphere

Primary containment
atmosphere

Suppression pool liquid

Primary containment
atmosphere

Primary containment
atmosphere

RCS liquid space

RCS liquid

RRC liquid; RCS liquid

(>)
Note c

(3)

(4)

(4)
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TABLEJ.3-4

SYSTEM OPERATION AND SOURCE TERM ASSUMPTIONS (Continued)

System Operation Postaccident Contaminated Space
Source Term
Assumptions

Floor drains and Liquid from ruptured pipes or
equipment leaky seals discharged into the
drains suppression pool.
(FDR/EDR)

RCS liquid

Automatic
dep res surization
system (ADS)

Automatic or manual
depressurization of the reactor
vessel by blowdown of the RCS
into the suppression pool.

RCS steam (2)

Automatic
depressurization
system (ADS)

Containment
monitoring
system (CMS)

Containment
supply purge
(CSP)

Containment
exhaust purge
(CEP)

Blank
penetrations

Isolated - no action required.

None

Personnel access None
doors to
primary
containment

Instrumentation None
penetrations

Alternate shutdown cooling mode
with reflood of reactor vessel and
discharge into suppression pool.

Continues to monitor primary
containment atmosphere
conditions.

Isolated - no action required.

Suppression pool

Isolation ofprimary
containment into
secondary containment

Isolation ofprimary
containment into
secondary containment

Isolation of primary
containment into
secondary containment

Isolation of primary
containment into
secondary containment

Isolation of primary
containment into
secondary containment

Isolation of primary
containment into
secondary containment

(4)

(4)

(4)

(4)

(4)

(4)

Allpost-LOCA
inboard and
outboard
isolation valves

As defined per WNP-2 system
requirements post-LOCA

Isolation valves and
their connected piping
which extends into
secondary containment

Note d

J.3-10
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TABLEJ.3-4

SYSTEM OPERATION AND SOURCE TERM ASSUMPTIONS (Continued)

Source Term Assum tions

(1) 50% halogens and 1% solid fission products diluted with suppression pool water plus
RCS water.

(2) 100% noble gases and 25% halogens diluted with the RCS steam space.

(3) 50% halogens leaked from the primary containment is assumed to be deposited in the
SGT filters at the rate of 0.67% per day. See Section J.5.3.3.1 forjustification.
100% noble gases pass through also but are not absorbed.

(4) 100% noble gases and 50% halogens diluted with the primary containment air space.
First order iodine plateout (0-95% elemental iodine) inside primary containment was
considered.

(5) Assumptions involved in the calculation of source terms for secondary containment
atmosphere are discussed in Section J.5.3.2.1.

(6) Based on a pressurized reactor coolant system.

According to accident mitigation procedures, this mode of operation is not used after a
degraded core condition is identified.

Full discussion of source term assumptions for alternate shutdown cooling are presented in
Section J.5.3.3.1.

For the portion of system after the distribution header, credit is taken for dilution by clean
air. See Section J.5.3.3.1 forjustification.

For all isolated systems the source term for the isolation valves willbe primary containment
atmosphere unless the penetration is filled with water that remains during the post-LOCA
scenario. Allpenetrations and their associated isolation valves which contain a flowing fluid
during post-LOCA operations are analyzed with the post-LOCA source term of that fiowing
fluid.
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J.4 ACCESS AND OCCUPANCY OF VITALAREAS

NUTMEG-0578 initiated the requirement for a design review to identify the location of vital
areas in which personnel occupancy may be unduly limited by the radiation fields during
postaccident operations. It required that each licensee provide adequate access to vital areas
through design changes, increased permanent or temporary shielding, or postaccident
procedural controls. NUREG-0737 further makes the point that the purpose of this design
review is to determine what actions can be taken over the short-term to reduce radiation levels
and increase the capability of operators to control and mitigate the consequences of an
accident.

This shielding evaluation includes the calculation of gamma dose rates at selected locations
outside the reactor building due to radioactive sources inside. The radioactive source terms
obtained from ORIGEN computer calculations coupled with recommendations from Regulatory
Guide 1.109 were the basis for the assumptions used in evaluating vital areas and access routes
outside the reactor building.

J.4.1 DOSE RATES OUTSIDE THE REACTOR BUILDING

An analysis was conducted to determine the dose rates at selected locations outside the reactor
building for personnel access purposes. The radiation level in the various areas outside the
reactor building is defined by the following three radioactive sources:

a. Direct gamma ray dose from radioactive piping located inside the reactor
building and attenuated through the walls of the reactor building,

b. Gamma shine dose from airborne activity inside the reactor building, and

c. Gamma dose from airborne activity outside the reactor building.

Radiation levels outside the reactor building were determined by the zone dose method as
discussed in Section J.5.4. Representative zones were chosen at selected locations outside the
reactor building such as ground level outside the railroad bay, sampling room, etc. The worst
point in a zone was chosen to be the point directly outside the reactor building wall, at a height
of 6 ft above floor elevation, at a lateral point determined by inspection to receive the highest
dose along that wall.

The zones outside the reactor building are indicated by the letters Y and Z in the various
elevations. The shine dose contribution to areas outside the reactor building (Zones Y and Z)
were included in the dose calculations shown in Figures J.6-11 through J.6-18.

Attachment J.H presents the methodology used to calculate the radiation doses for the various
vital areas.
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J.4.2 VITALAREAS AND ACCESS ROUTES OUTSIDE THE REACTOR BUILDING

Radiation calculated for the access routes were based on the assumption that no individual
would be in an access route longer than 30 minutes for the first 8 hr after the postulated LOCA
before reaching the vital area of interest.

The assumption was also made that no individual would occupy an infrequent occupied vital
area longer than 30 minutes for the first 8 hr after the postulated LOCA.

Allintegrated radiation doses calculated for time spent in the access routes and vital areas were
less than the guidelines presented in NUTMEG-0737.

J.4.3 VITALAREAS AND ACCESS ROUTES INSIDE THE REACTOR BUILDING

Analysis has been completed to take credit for a vital area in the reactor building railroad bay
and on the west side of the 522-ft el. The analysis of zeactor building zones is discussed

in'ectionJ.5.3. The access route to the reactor building is discussed in Sections J.4.1 and J.4.2.
See Section J.6.3 for a description of the access to the 522-ft el. of the reactor building.

J.4-2
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J.S METHODS

Due to the large number of C1E/SRM components in primary containment, it was decided to
calculate the worst point dose from each of the major sources in the dryweH and wetwell, and
then sum the doses for a conservative estimate of the total integrated dose.

The secondary containment radiation dose assessment portion of the shielding evaluation was
initiated by dividing the reactor building into radiation zones. Because of the large number of
radioactive piping and safety-related equipment in the building, the division of the various
regions of the secondary containment into radiation zones permits a precise, detailed
calculation of the total integrated dose at the "worst target" location. The methods for
performing the calculations are discussed in detail in the following sections.

The radiation dose assessment of safety-related equipment outside of the reactor building was
done by calculating the radiation dose of each vital area where safety-related equipment was
located. The assumptions and methodology used to perform these calculations are discussed in
detail in the following sections and in Attachment J.H.

J.5.1 THE USE OF COMPVIER CODES

The two computer codes used in the primary containment shielding evaluation were ORIGEN2
and QAD-CG. Descriptions of the two codes are found in References J.7-8, J.7-9, J.7-10,
and J.7-17. ORIGEN2 was used to compute the radioactive source terms (inside containment)
used by QAD-CG to calculate the radiation doses from piping and various pieces of
equipment.

The three computer codes used in the original secondary containment radiation shielding
review were ORIGEN, SCAP-BR, and QAD-PSA. Descriptions of the codes are found in
References J.7-10, J.7-11, and J.7-18. ORIGEN computes the radioactive source terms used
by QAD-PSA to compute the radiation from piping and other source configurations to pieces
of equipment. SCAP-BR computes the radiation dose contribution to safety-related equipment
in the reactor building from primary containment airborne radiation streaming through the
bioshield wall penetrations.

ORIGEN and ORIGEN2 are fission product source term codes which solve the equations of
radioactive growth and decay for large numbers of isotopes. The codes have been used to
calculate the radioactivity of fission products and fuel materials that were assumed to be
released from the reactor core during the postulated loss-of-coolant accident (LOCA) to
become the primary containment source terms for the dose rate calculations. SCAP-BR is
similar to QAD-CG with the added capability to determine the radiation dose contribution due
to scattering.
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J.5.2 SOURCE 'I'ERM DEVELOPMENTFOR PRIMARY CONTAINMENT

The radiation level at any given location inside the primaiy containment of WNP-2 following
the postulated LOCA such as that described in Section J.3.1 is determined from the following
major source contributors:

a. Gamma ray dose from airborne radioactive sources suspended in the drywell
and wetwell inside primary containment (airborne gamma dose),

b. Gamma ray dose from piping and/or equipment containing contaminated fluids
which are recirculated inside primary containment (direct gamma dose),

C. Gamma and beta ray dose from iodines plated out inside primaiy containment
(iodine plateout), and

d. Beta ray dose emitted by airborne radioactive sources suspended in the drywell
and wetwell inside primary containment (airborne beta dose).

The initial phase of this analysis was concerned with the determination of radioactive source
terms for the liquids and gases inside primary containment. The ORIGEN2 computer code
was used for this calculation. The fission product inventory at the end of fuel life (1000 days
irradiation at a power level of 3556 MWt) was assumed to be available for release immediately
following the accident. The release fractions and resulting concentrations of noble gases,
halogens, and other fission products in the gaseous and liquid fiuids were computed.
A detailed description of the analysis including the assumptions used is provided in
Attachment J.F.

J.5.3 SOURCE TERM DEVELOPMENTFOR SECONDARY CONTAINMENT

The radiation level at a given location inside the secondary containment ofWNP-2 following
an accident such as that described in Section J.3.1 is defined by the following major source
contributors:

a. Gamma ray dose from airborne radioactive sources inside secondary
containment (airborne gamma dose),

b. Gamma ray dose from radioactive sources suspended in the drywell and the
wetwell inside primaiy containment (containment shine dose),

C. Gamma ray dose from piping and/or equipment containing contaminated fiuids
which are recirculated inside the reactor building (direct gamma dose),

,
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d. Beta ray dose emitted by airborne radioactive sources inside secondaiy
containment (airborne beta dose), and

e. Gamma ray dose from liquid piping and airborne radioactive sources inside
primary containment which stream through bioshield wall penetrations into
secondary containment (bioshield penetration streaming dose).

The initial phase of this analysis was concerned with the definition of radioactive source terms
for the liquid and gas containing systems. The ORIGEN computer code was used for this
calculation. The fission products at the end of fuel life (1000 days irradiation at a power level
of 3556 MWt) were assumed to be available for release immediately following the accident.
The released fractions of noble gases, halogens, and other fission products to the gaseous and
liquid sources were computed. Subsequent fission product depletion and daughter product
generation were then calculated for 20 time periods, covering a total period of 1 year.
A detailed description of the analysis, including the assumptions used, as well as results of the
source terms, is found in Attachment J.B and Reference J.7-12.

J.5.3.1 Parametric Studies for Direct Pi in Dose in Seconda Containment
7

The purpose of the parametric study was to identify the parameters which have a significant
effect on the radiation dose rates inside secondary containment. The computer code QAD-P5A
was used to develop a correlation scheme for the significant parameters such that a simplified
procedure for calculating radiation dose rates for complex source and receptor geometries can
be developed. The dose rate at a target distance of 8 ft radially outwards from the centerline
of an 8-in. schedule 40 pipe, infinitely long (standard pipe), was first calculated and defined as
the standard dose rate. The results of this parametric study were then correlated as a set of
correction factors to the standard dose rate. A simplified procedure was developed to calculate
the dose rates and cumulate doses for complicated source-target configurations by using these
correction factors. The development of these correction factors and the result of the
parametric study inside secondary containment is discussed in Attachment J.B.

J.5.3.2 Dose Rate and Cumulative Dose Calculation Procedure

The results of the source term calculations and those of the parametric study were used to
generate and cumulate doses for complicated source target configurations inside secondary
containment. The following steps were taken to define the radiation service conditions for the
pieces of safety-related equipment:

Based on the accident scenarios, contaminated systems, and assumptions defined
in Section J.3, the radioactive source terms for liquid-containing and
gas-containing systems were developed;

J.5-3
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Radiation zones were selected and the radiation zone boundaries were carefully
defined based on shield wall locations, contaminated piping locations, and
locations of safety-related CIE/SRM equipment;

The radiation environment in each secondary containment zone (zone dose) was
calculated (see Attachment J.B for the procedure). A zone dose is the radiation
dose (gamma) that bounds the magnitude of dose received by all the pieces of
safety-related C1E/SRM equipment located within that zone;

d. The zone dose as calculated in step c was used, as a first cut, to qualify all the
pieces of safety-related C1E/SRM equipment located within that zone; and

For the pieces of safety-related C1E/SRM equipment that could not be qualified
for the conservative radiation environment calculated in step c, the integrated
dose for that piece of equipment was redefined based on a more realistic and
refined approach.

J.5.3.2.1 Calculation of Airborne Gamma Doses Inside Secondary Containment

The time-dependent post-LOCA activity levels as calculated by the ORIGEN computer code
were used as input for the calculation of the airborne gamma dose rates and integrated doses
inside the cubicles in the secondary containment. The assumptions used in this analysis are as
follows:

ao Activitythat leaks into the secondary containment is homogeneously mixed with
the secondary containment atmosphere prior to its removal from the atmosphere
through the standby gas treatment system (SGTS);

b. The SGTS flow rate of 2430 scfm was assumed to be the flow rate of the
effluent air. This is equivalent to one reactor building air change per day;

C. Airthat leaks out of the primary containment flows directly and totally into the
secondary containment. Bypass leakage was not considered;

d. Geometric factors were used to convert the semi-infinite cloud gamma dose to a
finite gamma dose; and

e. Primary containment leakage rate of 0.05 wt %/day was considered,

Justifications of the above assumptions are stated in Attachment J.B. The
equations that were used for the gamma dose calculations are described in
Attachment J.B. Primary containment airborne beta dose results are discussed
in Attachment J.G.
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J.5.3.2.2 Procedure for the Calculation of Radiation Zone Dose in Secondary Containment

As discussed previously, the gamma radiation level at a given location inside the secondary
containment of WNP-2 following a LOCA is determined for four types of radioactive source
distributions:

Fission products suspended in the atmosphere of the secondary containment
(airborne gamma dose),

Gamma irradiation from the primary containment (shine dose),

c. Direct gamma irradiation from the radioactive fluid contained inside
recirculating pipes (direct dose), and

d. Gamma ray dose from liquid piping and airborne radioactive sources inside
primary containment which stream through bioshield wall penetrations into
secondary containment (bioshield penetration streaming dose).

The dose contributed by each of these sources is determined by the location of the equipment,
the time-dependent distribution of the source, and the effects of shielding.

A step-by-step procedure for calculating radioactive zone doses is shown in Attachment J.C.
The methods presented in that procedure make itpossible to calculate the worst case gamma
dose from the above-mentioned source contributors inside radiation zones of the secondary
containment. In general, this procedure for determining zone doses consists of a correction
factor method for calculating direct dose rates.

As discussed in Attachment J.B, the correction factor method for calculating dose rates
provides a convenient and fairlyprecise way of determining direct dose rates due to generic
pipe segments. For radioactive fluid contained within components of geometry other than
generic pipe segments, such as residual heat removal (RHR) heat exchangers, SGTS filters,
hydrogen recombiners, etc., special QAD-PSA computer modeling was performed to calculate
the gamma dose contribution due to those systems. A brief description of the guidelines used
in modeling special components is found in Attachment J.B.

An evaluation of beta dose is necessary for qualification of safety-related equipment that is
beta sensitive and not adequately protected against beta radiation. The beta dose analysis for
secondary containment is presented in Section J.5.5. Beta dose is discussed in more detail in
Attachment J.D as related to secondary containment radiation contributors.

J.5-5
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J.5.3.3 Calculation of Radiation Doses Due to S ecial S stems and Com nents Inside
S econ Containment

As discussed in Attachments J.B and J.C, the correction factor method for calculating gamma
dose rates and integrated doses is involved with the application of the dose correction factors
(pipe diameter, pipe length, and radial distance correction factors) to a standard dose rate
curve. A standard dose is defined as the gamma radiation measured at a target distance of 8 ft
and emitted by radioactive sources contained within the suppression pool liquid and
recirculated within infinitely long 8-in. schedule 40 piping. The systems that contain such
radioactive fluids are the reactor coolant system, high-pressure core spray, low-pressure core
spray, and residual heat removal systems. Other systems which contain fluids of different
source terms and dilutions are considered special sources. The systems that need to be
considered for special sources are the following:

a.
b.
C.

Standby gas treatment system filters,
Containment atmosphere control (CAC) system,
Main steam system, and
Main steam isolation valve leakage control system (MSIV-LCS).

J.5.3.3.1 Source Term Assumptions in Secondary Containment

The assumptions for the calculations of source terms inside secondary containment for special
source systems are listed as follows:

Standb Gas Treatment S tern Filters

ao The SGTS filters willbe loaded by halogens at the rate of 0.67% primary
containment free volume per day. This consists of 0.5% per day of primary
containment leakage and 0.17% per day of leakage due to the MSIV-LCS
system. No holdup of this activity in the secondary containment is assumed;

b. The released halogen fraction is 50% of the core halogen inventory. This
halogen fraction is assumed to be composed of 95.5% elemental, 2% organic,
and 2.5% particulate halogens; and

C. The particulate halogens are assumed to be homogeneously distributed within
the prefilters and the particulate filters, while the elemental and organic
halogens are assumed to be homogeneously distributed within the charcoal
filters.

Assumption a is consistent with the assumptions used in the accident analysis
(Reference J.7-13 and Section J.3.1). ~"
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Assumption b is the NRC recommended assumption for the distribution of halogen inventory
(Reference J.7-14).

Assumption c is necessary because the time-dependent distribution of activity within a filter is
unknown. The homogeneous assumption, therefore, is considered appropriate and
conservative for zone dose assessment.

Containment Atmo here Control S stem

The function of the CAC system is to process the primary containment atmosphere to remove
oxygen after a LOCA accident. Therefore, this system is assumed to be filled with gaseous
source containing 2.5% halogens and 100% noble gases diluted with the primary containment
free volume.

Main Steam S stem

The main steam lines are located inside and outside the primary containment; they include the
main steam lines in the steam tunnel and the RCIC turbine supply and exhaust lines. The
radioactive source term for this system is assumed to be composed of 100% noble gases and
25% halogens, distributed throughout the reactor coolant system (RCS) steam space.

Alternate Su ression Pool Shutdown Coolin

To prevent failure of the RHR pumps due to excessive radiation exposure, the alternate
shutdown cooling mode is the only allowable mode for shutdown cooling once a degraded core
condition has been identified.

A small pipe-break accident willtake approximately 6 hr to depressurize from 1000 psi to
150 psi through automatic depressurization system (ADS) valve actuations. Post-LOCA
samples are required within the first 2 hr after the accident. Thus, a degraded core condition
willbe identified ifit exists prior to shutdown cooling action. Once a degraded core is
identified and the reactor is sufficiently depressurized, within 17 hr after the accident, the ADS
valves actuation willbe maintained to dilute the primary coolant source concentration with the
suppression pool since the alternate shutdown cooling mode willbe used for decay heat
removal.

For the large pipe-break accident the primary coolant source concentration willbe diluted with
suppression pool due to blowdown of the vessel through the large break or automatic actuation
of the ADS valves. Once the vessel has been depressurized the water level in the vessel will
be maintained with the emergency core cooling systems while decay heat is removed by
suppression pool cooling.

J.5-7
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Thus, in all degraded core scenarios the primary coolant is diluted with the suppression pool
prior to initiating the suppression pool shutdown cooling mode.

Main Steam Isolation Valve Leaka e Control S stem

The MSIV-LCS system of WNP-2 is a vacuum-type system which collects leakage between
and downstream of the closed isolation valves and then releases it to the atmosphere through
the SGTS. Leakage through the valve stems (maximum leakage of 11.5 scfh as described in
Reference J.7-15) is directed to a distribution header or low-pressure manifold where clean air
is brought in to dilute the contaminated steam before exhausting to the SGTS filterunit at a
rated flow rate of 50 scfm. Thus the source term in the portion of piping system before the
distribution header is conservatively assumed to be the same as that of the main steam system.
For the portion of the piping after the header, credit is taken for the dilution by the clean air.
This assumption is consistent with that recommended in Reference J.7-16.

J.5.3.3.2 Secondary Containment Analysis Method

The correction factor method is used for the calculation of the direct dose contribution due to
the piping systems described in Section J.5.3.3, with the exception of the SGTS filter system.
A description of the analysis of the SGTS filter is documented in Attachment J.D. Generic
piping dose rate and integrated dose (dose at a target distance of 8 ft away from the centerline
of an infinitely long 8-in. schedule 40 pipe) for each system were developed using the source
term assumptions discussed in Section J.5.3.1 and are shown in Attachment J.B. Parametric
studies were also performed to investigate the variation of dose rates due to pipe diameter,
pipe length, and target distance forpipe segments containing source terms. The gaseous
source term correction factors derived as a result of this parametric study (described in
Attachment J.B), together with the generic dose rate curves generated for each system, were
used to calculate the direct gamma dose contribution on a target.

„

J.5.3.3.3 Calculation of Radiation Doses Inside Secondary Containment on Generic
Mechanical Equipment

Table J.5-1 is a sample list of generic mechanical equipment that are on the safety-related
equipment list. For conservatism, the diect dose on the containment pieces of generic
mechanical equipment is assumed to be the fluid contact dose. Figure J.5-1 is an illustration
of the point where the direct dose is calculated on a piping segment.

The secondary containment source term assumptions developed in Section J.5.5.4.1 are used
for the calculation of radioactive source terms for different systems, and the fluid contact dose
was calculated using QAD-P5A by following the guidelines set forth in Attachment J.C.
Figures J.5-2 through J.5-4 are 6-month integrated fluid contact doses versus pipe diameter.

J.5-8
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These curves are intended to give conservative, upper-bound direct gamma dose estimates for
the qualification of the pieces of generic mechanical equipment and components in the various
systems. To use these curves to calculate the direct doses on generic mechanical equipment,
the following steps should be taken.

a. Identify the system on which the equipment or component is located,

b. Identify the diameter of the contaminated pipe on which the equipment is
located, and

c. The 6-month integrated dose for that piece of equipment or component can be
determined by reading the appropriate curve.

J.5.4 SOURCE TERM DEVELOPMENTFOR CIElSRM EQUIPMENT OUTSIDE THE
REACTOR BUILDING

The radiation level at any given location outside the reactor building of WNP-2 following the
postulated LOCA as described in Section J.3.1 is determined from the following major source
contributors:

a. Direct gamma dose from radioactive piping located inside the reactor building
and attenuated through the walls of the reactor building,

b. Gamma shine dose from airborne activity inside the reactor building, and

c. Gamma ray dose from airborne activity outside the reactor building.

A detailed description of the method of analysis, including the assumptions used, as well as
results of the source terms is found in Attachment J.H.

J.5.5 METHODOLOGYOF BETA DOSE ANALYSIS

The finite source volume used for the beta dose analysis in secondary containment is a sphere
surrounded by a shell of sufficient thickness to stop all outside beta particles from entering the
source volume. This finite spherical source volume is conservative for any generalized source
shape (the dose at the center of the sphere is higher than the dose at any point of any
generalized source shape of equal total volume). A discussion of this beta analysis
methodology is presented in Attachment J.D.

J.5-9
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TABLEJ.S-I

GENERIC MECHANICALEQUIPMENT

Valve packing
Lubricants

Seals
Expansion joints

Pressure relief valve
Flow element
Rupture disk

Gasket material
Conductivity element

Valve
Strainers

Steam traps
Filters (piping)

Temperature elements
Tanks

Moisture separators
Evaporator

Heat exchanger
Airwasher (scrubber)

Pumps
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J.6 RESULTS

Allloss-of-coolant accident (LOCA) scenarios and accident conditions that could result in a
limiting radiation environment for all the WNP-2 safety-related equipment on the C1E list
were reviewed and analyzed accordingly. Shielding (shield doors) was constructed for zones
522D, 572N, 572D, and 572H due to the radiation exposure of safety-related equipment in
these zones.

In addition a shield wall was designed and installed on the southeast portion of the 501 ft el.
against the bioshield wall to protect C1E equipment from RRC piping radiation sources
(normal operation) which stream through penetrations X-100A, X-105A, and X-100B.

The completeness of the safety-related equipment list has been verified. The safety-related
equipment list contains all equipment required to "mitigate the consequences of an accident,
bring the plant to safe shutdown conditions and provide long-term cooling capability."

Systems that could potentially contain radioactive material during and following the accident
have been identified as listed in Sections J.3.2.1 and J.3.2.2.

The accident radiation doses indicated in Section J.6.1 and Table J.6-1 generated as a result of
this analysis, are intended solely for the purpose of the qualification of safety-related
equipment.

J.6.1 PRIMARYCONTAINMEN'I'ADIATIONRESULTS

Due to the large number of safety-zelated components it was deemed impractical to calculate
the integrated dose to each piece of equipment. Therefore, the worst point dose from each of
the major sources in the drywell and wetwell was calculated, and then summed for a
conservative estimate of the total integrated dose. The dose sum of the worst-case source
contributors in the diywell is 7.6 x 10 rads, but 7.4 x 10 rads is used as the worst-case dose
for the equipment qualification program. Allof the worst-case contributors cannot be present
for a particular accident. Thus, the largest worst-case dose is calculated for the depressurized
reactor coolant system. The worst-case dose is applied to safety-related equipment with an
elevation within 5 ft of core midpiane. safest -related equipment in the drywett outside this
elevation span is assigned a dose of 7.0 x 10 rads. In the wetwell, the maximum gamma dose
above the suppi'ession pool is 9.5 x 10 rads (see Section J.F.3 for discussion on photon
energy and anticipated dose reduction of the above results). These results include the
contributions from all major gamma sources within primary containment during normal
operation as well as the 6-month period contribution following a postulated LOCA.
Tables J.F-1 and J.F-2 give a breakdown of the integrated dose contribution from each of the

Environmental qualification (EQ) of safety-related mechanical (SRM) equipment has been
eliminated from the overall WNP-2 EQ program.
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major gamma sources to the drywell and the wetwell. The 40-year integrated gamma doses
due to normal operation are taken from Reference J.7-20.

This methodology for determining a worst-case dose for equipment in the dxywell is not valid
for the region inside the sacrificial shield wall or under the reactor pressure vessel. A point-
specific radiation dose calculation is required for all components pxesent in either of these
two regions.

Specific calculations have been performed for equipment that was evaluated individually for
total integrated dose. Results of these calculations are summarized in Reference J.7-26.

In accordance with Section 1.4(8) of Reference J.7-2, only the gamma dose need be
considered for "shielded components." Since beta radiation is so readily attenuated, virtually
any enclosure of sensitive components willbe sufficient to classify the component as
"shielded." A review of all safety-related equipment located inside primaxy containment
determined that most C1E equipment is sufficiently shielded against beta radiation. Thus, the
beta dose contribution is excluded from the total integrated radiation doses compiled for
equipment qualification purposes unless a beta-sensitive component is not adequately protected
from the airborne beta environment. When required to include beta dose contributions, a
finite source volume is used. The source volume is a sphere surrounded by a shell of
sufficient thickness to stop all beta particles from entering the source volume. This finite
spherical source volume is conservative for any generalized source volume shape (the dose at
the center of the sphere is higher than the dose at any point of any generalized source shape of
equal total volume). A discussion of the xesults is presented in Attachment J.G.

J.6.2 SECONDARY CONTAINMENTRADIATIONRESULTS

The integrated direct gamma dose (40 years and 6 months LOCA - direct gamma, gamma
shine, and airborne gamma) was evaluated for the worst target of all C1E equipment in each
zone and is used for qualification of all the other C1E equipment in that zone. The 40-year
integrated gamma doses (Figures J.6-1 through J.6-10) are taken from References J.7-20 and
J.7-21. The direct gamma dose contribution outside primaxy containment due to sources inside
the primary containment was investigated. Safety-related equipment located in the direct shine
path through the penetxations was evaluated in Reference J.7-23. Allpost-LOCA radiation
dose contributions to safety-related equipment from streaming through the bioshield wall
penetrations were included in the radiation doses. Evaluation of bioshield wall penetrations
identified radiation dose problems associated with some of those penetrations (Reference
J.7-24). The post-LOCA evaluation of safety-related equipment assumed the C1E equipment
was shielded for 40-year normal operations. To adequately protect C1E equipment a concrete
wall was designed and installed for penetrations X-100A, X-105A, and X-100B. The

Environmental qualification (EQ) of safety-xelated mechanical (SRM) equipment has been
eliminated from the overall WNP-2 EQ program.
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remaining penetrations evaluated (Reference J.7-25) were surveyed during plant startup to
confirm radiation analysis calculations.

Airborne beta doses outside containment were evaluated in accordance with the methodology
described in Section J.5.5 and Attachment J;D. The beta dose contribution is excluded from
the total integrated radiation doses compiled for equipment qualification purposes unless a beta
sensitive component is not adequately protected from the airborne beta environment.

J.6.3 RADIATIONRESULTS IN THE VITALAREAS AND ACCESS ROUTES

Figures J.6-11 through J.6-19 present the vital areas and access routes located outside the
reactor building. Figures J.6-20 and J.6-21 present the vital areas and access routes located
inside the reactor building. The doses indicated on each figure are also the 6-month LOCA
integrated gamma doses to be used for C1E (safety-related) equipment qualification purposes.
Table J.6-1 also presents a summary of the 6-month LOCA integrated gamma doses on all
C1E equipment located in WNP-2 vital areas.

Figures J.6-20 and J.6-21 show the access route in the reactor building for operation of
SW-V-75AA and SW-V-75BB, the manual isolation valves for the service water to fuel pool
cooling makeup water supply.

Radiation levels of vital areas and access routes were determined at selected locations outside
the reactor building due to radioactive sources. inside the reactor building and release of
radiation activity from the reactor building elevated vent. The vital areas and access routes
analyzed axe consistent with those discussed in NUREG-0737, Item II.B.2 (Reference J.7-5).
The radiation levels determined for the vital areas and access routes identified in
Figures J.6-11 through J.6-21 are summarized in Table J.6-2. Allof the vital areas and access
routes have radiation levels less than the guidelines presented in NUREG-0737.

The total dose received at a vital area during a post-LOCA scenario is obtained by summing
the exposure dose enroute to the vital area and the radiation dose at the vital area. These doses
are listed in Table J.6-2.

The analysis completed for vital areas and access routes assumed that except for the reactor
building railroad bay and on the west side of the 522-ft el. there would be no access to
equipment or areas located within the reactor building during the post-LOCA scenario. The
exceptions are shown in Figures J.6-20 and J.6-21 and Table J.6-2. Access to the reactor
building railroad bay for 3 hr is allowed to provide the ability to fiHor exchange Nq bottles.
The entry to the west side of the 522-ft el. is to allow SW-V-75AAand/or SW-V-75BB to be
opened (see Section J.3.1.2.6.2.1.2). These valves are readily accessible and the entire

Environmental qualification (EQ) of safety-related mechanical (SRM) equipment has been
eliminated from the overall WNP-2 EQ program.
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opening evolution for one of these valves would take 2.17 minutes and could be performed as
early as 9.0 hr with the resulting exposure of 4 rem. Under worst-case conditions, at least one
of these valves would need to be opened by 10 hr. Once a manual valve is opened, the spent
fuel pool level can be controlled with the motor-operated valve from the main control room.

J.6-4
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TABLEJ.6-1

SIX-MONTHTOTALINTEGRATED DOSE (LOSS-OF-COOLANT
ACCIDENT) TO AREAS CONTAININGWNP-2 C1E
EQUIPMENT OUTSIDE THE REACTOR BUILDING

Vital Area Description

Control room (el. 501 ft)

Technical support center

Sale area (el. 487 ft)

Nitrogen supply to ADS accumulators (el. 437 ft)

Standby service water pump valves

Remote shutdown room (el. 467 ft)

Switchgear room 1 (el. 467 ft)

Switchgear room 2 (el. 467 ft)

Radwaste control room (el. 467 ft)

Battery racks, direct current battery chargers two motor control
centers (MCCs) (el. 467 ft)

Three MCCs and three switchgears (el. 437 ft)

Direct current battery charger and rack (el. 437 ft)

Diesel oil tanks (eL 437 ft)

Solid radwaste control panel and decontamination station control
panel (el. 437 ft)

Radiation
Level'irect

Gamma Shine
+Airborne Gamma (rads)

0.21

0.21

6.5

3.9

1.7

3.9

3.9

3.9

3.9

3.9

3.9

3.9

3.9

3.9

'olume correction factors for a semi-infinite cloud were applied to the control room and
technical support center. Ifthe volume correction factors were to be applied to all areas, the
integrated dose would be reduced by a minimum of fivefold.
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TABLE3.6-2

WNP-2 VITALAREAS ~ ACCESS ROUTE LIST OF RADIATION
EXPOSURE TO PERSONNEL DURING THE REQUIRED
POST-LOSS-OF-COOLANT ACCIDENT OPERATIONS

0

Vital Area Description

Radiation Exposure

Gamma
Whole Body Thyroids Beta Skin

(rem} (rem)'rads)
Control room (el. 501 ft)

Technical support center

Security center

Auxiliary security center

Sample analysis area (EOC)"

0.21

0.21

3.1

1.7

0.0013

0.21'.95
0.21'.95
13.4 4.8

2.7

0.3Standby service water pump valves
(cooling

ponds)'ll

infrequently occupied vital areas inside the 0.13
radwaste and diesel generator buildings

0.94

1.6

0.46

0.48

Sampler for elevated release duct (roof turbine

building)'eactor

building railroad bay (N>
bottles)'eactor

building 522-ft el. (SW-V-75AA
andlor SW-V-75BB"

Postaccident sample area (el. 487

ft)'.50.4

4.00

0.36

8.0

.

3.2'.8
0.96

Access Routes

Allaccess routes inside the radwaste and
diesel generator

buildings'll

access routes'utside the radwaste and
diesel generator

buildings'.130.53

1 6d

1.6

0.48

0.8
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TABLEJ.6-2

WNP-2 VITALAREAS AND ACCESS ROUTE LIST OF RADIATION
EXPOSURE TO PERSONNIEL DURING THE REQUIRED

POST-LOSS-OF-COOLANT ACCIDENTOPERATIONS (Continued)

'fself-contained respiratory equipment (SCBA) is used, the thyroid dose willessentially
equal the whole-body dose.

Area of continuous occupancy.

'ssumes self-contained respiratory equipment was used by personnel during 0-3 hr
post-LOCA situation.

No respiratory equipment was assumed.

'rea occupied 0.5 hr at times after 1 hr into the LOCA.

A volume correction factor for the semi-infinite cloud was included in the calculation.

s Assumes entry after 12 days post-LOCA for 3-hr occupancy with respiratory equipment for
railroad bay portion of reactor building ~onl .

Assumes entry after 9.0 hr post-LOCA for a 2.17-minute evolution to open SW-V-75AA or
SW-V-75BB with respiratory equipment and in fullPC gear following access routes shown in
Figures J.6-20 and J.6-21. The 2.17 minutes consists of a 1.83-minute transit (1.5 minutes in
522K and 0.33 minutes in 522H) and a 0.33-minute occupancy time in 522H.

Extremely conservative analysis since the plume of airborne radioactivity cannot
simultaneously cover all access routes.

J.6-7
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Attachment J.A

UNISOLATEDLEAKINGBUILDINGPATH REPORT

A basic assumption to the plant shielding analysis is that the reactor isolates such that there is

no radiation leakage path to the outside. A leakage path investigation was done verifying the

above assumption. While performing this investigation, the total number of lines (69)
penetrating the RB boundary, the associated system components and interface systems were

reviewed.

The assumption eliminating the consideration of leakage is consistent with NUTMEG-0737,

Clarification 2. This investigation assumed that containment isolation occurred prior to the

egress of highly radioactive fluids. Additionally, it assumed that all safety-related equipment
was available, and that all safety systems were pressurized. Therefore, at any interface, such

as a heat exchanger, no potential leakage was considered ifthe nonradioactive system was at a

higher pressure than the radioactive system. This investigation has not considered leakage

from equipment seals, closed valves, or pipe rupture, except in the evaluation of the equipment
and floor drain systems. The systems considered are tabulated by drawing number in
Table J.A-1.
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TABLEJ.A-1

SYSTEM FLOW DIAGRAMS EMPLOYED
TO PERFORM THE REVIEW

Drawing Number

M501
M502
M503
M504
M505
M506
M507
M508
M509
M510
M511
M512
M513
M514
M515
M516
M517
M518
M519
M520
M521
M522
M523
M524
M525
M526
M527
M528
M529
M530
M531
M532
M533 Sheet 1

M533 Sheet 2
M533 Sheet 3
M534
M535 Sheet 1

M535 Sheet 2

Revision

10

17
5

25
14
23
27

'25
10

30
15

8

33
13B
17C
20
25
14
18

15

20
6

29
19

19

25
18

15

21
18
24
20

1

1

1

16
26
21

Drawing Number

M536
M537
M538
M539
M540
M541
M542
M543
M544
M545
M546
M547
M548
M549
M550
M551
M552
M553
M554
M555
M556
M557
M607 Sheet 1

M607 Sheet 2
M607 Sheet 3

Revision

12

25

9
28
15

13

17

10

15

10

9
14

14A
9
8

12

10

11

7
10

4
7
5
3
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Attachment J.B

SCCRCR TRRM DRVIILCPIDMI'RDP l!AMRIIHCSTCDHH
FOR SECONDARY CONTAINMENT

The major tools used in the development of source terms and parametric studies inside
secondary containment were the ORIGEN and QAD-PSA computer codes. Descriptions of the
codes are in References J.7-11 and J.7-10. ORIGEN was used to compute the activities and
energies of fission products released from the reactor core. The output of ORIGEN [the
time-dependent energies and activity of radioactive fission products following loss-of-coolant
accident (LOCA)] was used as input to QAD-PSA to calculate the airborne, shine, and direct
doses for standard geometries as well as the basis of direct dose parametric studies.

J.B.1 RADIOACTlVESOURCE TERMS IN SECONDARY CONTAINMENT

The ORIGEN computer code (Reference J.7-11) was used to calculate the radioactive source
terms inside second@@ containment for liquid-containing and gas-containing systems. The
fission products at the end of fuel life were assumed to be available for release immediately
following the accident. The concentrations of noble gases, halogens, and other fission
products released to the gaseous and liquid sources were computed. Subsequent fission
product decay and daughter product generation were then calculated for 20 time periods,
covering a total period of 1 year.

The assumptions used in determining the initial distribution and leakage of radioactivity in the
primary containment air and liquid space are as follows:

a. 100% of the noble gases and 50% of the halogens are distributed
homogeneously within the primary containment free volume immediately
following the postulated accident;

b. 50% of the halogens and 1% of the remaining fission products in the core are
mixed instantaneously and homogeneously with the primary containment liquid
space. The primary containment liquid space is defined as the sum of the
suppression pool liquid and the reactor coolant system (RCS) liquid; and

C. The fission products available for release are defined as the total inventory
generated in the equilibrium core after 1000 days at reactor power of
3556 MWt.

Assumptions a and b are NRC recommended assumptions for defining radioactivity release
fractions for the qualification of safety-related equipment (Reference J.7-2) and are detailed in
References J.7-32 and J.7-34.
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Assumption c represents the maximum burnup level in the core and the fission products at the
end of fuel lifeprior to radioactivity release and is conservative.

Table J.B-1 shows the gamma activity concentration at selected time periods for the
liquid-containing system. The results of Table J.B-1 were used as input in the dose parametric
study. Due to rapid decay of the high-energy isotopes, the average gamma energy for the
gas-containing system varies from 0.8 MeV at the beginning of the accident to 0.3 MeV at
1 year after the accident.

J.B.2 AIRBORNE DOSE IN SECONDARY CONTAINMENT

The time-dependent post-LOCA activity levels as calculated by the ORIGEN computer code
were used as input in the calculation of the airborne beta and gamma dose rates and integrated
doses inside the cubicles in the secondary containment. The assumptions used in this analysis
are as follows:

Activitythat leaks into the secondaiy containment is homogeneously mixed with
the secondary containment atmosphere prior to its removal from the atmosphere
through the standby gas treatment system (SGTS). This is consistent with the
NRC-recommended assumptions used for calculation of doses inside primary
containment (Reference J.7-2 and J.7-34);

b. An SGTS flow rate of 2430 scfm was assumed to be the flow rate of the
effluent air. 'his is the designed miiiimum accident flow rate (Reference
J.7-35) based on one reactor building airchange per day;

C. Airthat leaks out of the primary containment flows directly and totally into the
secondary containment. Bypass leakage is not considered. This is conservative
when considering dose in the secondary containment, since it maximizes the
buildup of radioactivity in the secondary containment;

Geometric factors are used to convert the semi-infinite cloud gamma dose to a
finite gamma dose. This assumption is used in Reference J.7-28, and is based
on an average gamma ray energy of 0.733 MeV. The effect of time dependence
of average gamma ray energies has been proven to be negligible; and

e. Primary containment activity leakage rate is 0.5%/day. This is consistent with
the assumptions established in Reference J.7-29.

J.B-2
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A model of the primary and secondary containment atmosphere is shown in Figure J.B-1. The
activity concentration of a certain isotope inside the containment is changing due to the
following three mechanisms:

ao Transport of activity due to air leakage,

Depletion of activity due to radioactive decay and plateout of elemental
halogens inside primary containment, and

Increases in activity levels due to daughter product generation from fission
product decay.

According to References J.7-2 and J.7-34, plateout may be modeled by an expotential removal
process:

A(t) = A(0) exp (-X,t)

Where gp is the removal constant due to plateout.

The first step in this calculation is to model the decay and transport of the airborne
radio nuclides.

General airborne activity balance in containment:

d—(C„.V) = —Q,C,, -X,C„.V, -X,,C„.V, + ZP,C,,V,

leakage decay plateout growth
(J.B-1)

where

Ci;

Qi

Vi

concentration of isotope "i"
leakage rate from primary containment
volume ofprimary containment
radioactive decay constant of isotope "i"
plateout removal constant of isotope "i"

The term Z,.~; C>; Vi reflects the growth of a given nuclide as the result of decay of parent
nuclides.

The original release of nuclides consists only of halogens and noble gases. Since fission
products are neutron-rich, decay of fission products proceeds toward higher atomic numbers.
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In this manner, halogens willdecay into noble gases, and then to higher atomic-numbered
elements. Since the decay chain reaches a stable isotope after only a few decays, it can be
seen that upon release of these airborne nuclides, the halogens have no significant airborne
parent nuclides. This term may be neglected in the case of halogens.

Case 1 - Containment Halo en

Elemental iodine undergo plateout (Reference J.7-34) so equation (J.B-1) becomes:

d—(CuV>)= -Q,Cu - Z;CuV> - Z„CuV> (J.B-2)

Solving (J.B-2) with the initial condition;

att =0,

C>; (t) = Cii(0) exp(- —+ 1;+ X„ t)Qi

Vi
(J.B-3)

Particulate and organic iodine are assumed unaffected by plateout (Reference J.7-34).

Equations (J.B-3) for particulate and organic iodine may then be shown to be

0:

C;(t) = Cu(0) «P(- —'+ X; t)
Vi

(J.B-4)

One can note, at this point, that all three iodine species have factors of

C,; (0) exp(- Z,t)

in the equations. This term may be defined as

S; (t) = C>. (0} exp(- 4t) V> (J.B-5)

S;(t) is seen to be the total activity released into the system as a iesult of decay. S;(t) is

independent of the transport of the nuclides. The following definitions willbe made.

J.B-4
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fo

fp

fo

= fraction of total iodine that are elemental
= fraction of total iodine that are particulate
= fraction of total iodine that are organic

Equations (J.B-3) and (J.B-4) can be combined to get

c» (t) = [f, exp (-K,t) + (f, + f,)] exp [-Q, t/vl-S~(t)
i

(J.B-6)

where

Ci~(t) = totaliodineconcentiationinprimary containment

S~(t) = total iodine activity
plateout constant for elemental iodine

At this point, Reference J.7-2 allows only a factor of 200 reduction for elemental iodine
plateout effects.

So when

1
exp(-A. t) = —,then g becomes zero.

200
(J.B-7)

Equation (J.B-6) may be rewritten as

G~(t) = —exp [-Q, UVi] fH (t)
s (t)

Vi
(J.B-8)

Where fH(t) is defined as

(a) fH (t) = f, exp(-X,t) + f, + f. t 6 (J.B-9)

(b) fH (t) =(f,/200) + fp + f, th tp

Case 2 - Containment Noble Ga e

Noble gases do not undergo plateout. Daughter products are also conservatively assumed to
act as noble gases. Equation (J.B-1) for noble gases becomes
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d—(CiiVi)= -Q,Cii ~iCiiV) ZjljCijVi (J.B-10)

Integrating equation (J.B-10) gives

C„(t) = exp [-Q, t/V,] exp [- X;t] (B+ f; (t)) (J.B-11)

where

f, (t) = ] g;!.joe exp —[Qi/V) + Xi] dt (J.B-12)

and B is a constant to be determined.

Alldaughter products of plated-out iodine are conservatively assumed to be re-released into the
containment atmosphere as ifthe iodine were airborne. For the first isotope in a series (no
parent nuclide), j = 0 and f,(t) = 0.

Since C»(t) has the same form as Ci;(t), equation (J.B-12) becomes

f;(t) =I gj ~;(B+fj (t)) e ~ 't (J.B-13)

Equation (J.B-13) shows that the only dependence on Qi/Vi is that carried over from the
parent isotope is f,(t). Since f,(t) is independent of Qi/V„ f;(t) is independent of Qi/Vi.
Equation (J.B-11) can thus be rewritten as

C„. (t) =e ' $ ; (t)/V, (J.B-14)

where

S; (t) =exp [-X.t] (B+ f; (t))Vy (J.B-15)

It can be seen that S;(t) is the solution to equation (J.B-10) without the leakage term. S;(t) is
the activity for the total inventory of nuclides released from the reactor core. S;(t) values are
determined by the use of ORIG'. S;(t) includes radioactive decay and daughter product
growth.

J.B-6
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For a general airborne activity balance in the reactor building (secondary containment):

where

d
(C2iV2) + Q)Gi Q2C2i XiC2,i' ZjkjCajV2

t
leakage leakage decay growth

in out

(J.B-16)

Cz; = concentration of isotope "i" in the reactor building
Qz = leakage rate from reactor building
Vz = volume of the reactor building

Plateout inside secondary containment is conservatively neglected.

Case 3 - Iodine Inside the Reactor Buildin

As in Case 1, the growth term of equation (J.B-16) is negligible. Equation (J.B-16) can be
integrated to give

(t) ~Q,Vi X, B+ i i Q,V' C,;(t) dt
V2

(J.B-17)

From equation (J.B-8), Cn(t) is substituted into (J.B-17)

C„(t) = Be ' ~' —' ' 'exp (Q,/V> + ).;)t
V2

(S+(t) -Ql Vl f (t))
Vi

(J.B-18)

Substituting equation (J.B-5) into (J.B-18) results in

Cz; (t) =Bexp[(QX/VX + Kt}tj+—',; (0) exp
Vg

-(Qg/V2 + z;)t
(J.B-19)

i exp [(Qg/Vz - Qi/Vt'jtj fH(t) dt

fH(t) is a complex function of time (equation J.B-9). C2;(t) must be solved in a series of
solutions to equation (J.B-19).

J.B-7
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For simplification, the following factors are defined

Q2 Q<
X

Vg Vt

y=x-
Equation (J.B-19) becomes

Cq; (t) = Bexp-(Qg/Vg + X;)t + —S@(t) exp -(Qg/Vg + X;)t
Q>

VgVt (J.B-20)
e f„(') at

Integrating (J.B-20) for 0 < t < t with the initial condition; C2;(0) = 0 gives

(For S>(t) = S (0) e-g;t ):

C„(t) = —'Set(t) (exp[-Q,t/V,] (—'xp [-2et] + ') (/.B-21)Qi f. fp + fo
ViV2 x

. -Q,«V* (—'+ —''))f. fp + fo

y x

!,

Defining

K> = (—' '); (J.B-21) becomes (for 0 s t < t ):
y x (J.B-22)

Cx;(t1 =—SM(t) ](
—exP [-/tet] e—

) exP [-Qtt/Vt] +KtexP [-Qxt/Vx])
fp + fol

VtV2

And (for t ' ): (J.B-23)

C2;(t) = Bexp [-(Q2/Vg +K)t] + —'Sz(t)exp [-Q)/Vgt]
VtVg

I e~ (—'+f +fo)dt
200

J.B-8
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Solving (J.B-23) gives (J.B-24)

C2;(t) = Bexp f (Q2/V2 +A,')t] + ~S~(t)eXp [-Q2/V2t]Q

VIV2
fe/200 + ft) + fp>)e)tt

X

At t = tp (from J.B-22) ): (J.B-25)

C2; (t ) = S~(t )
QI

VI V2

Kiexp [KQx/Vx)i,]+ (—' -Xete

+(—''))ext [-Q,i,/V,]

By definition of t, [eq. (J.B-7)I: exp [-X, t,]
1

Combining (J.B-24) and (J.B-25) at t = t gives (J.B-26)

))exp [-(Qx / vx +xd ie] = —'set(te) exp [-(Qx/vx)te]VIV2
fo 1 1

(KI + ( ) e P)
200 y x

Q,
B=—S (0)K

I 2
(J.B-27)

where

f. 1 1
K2 =Ki+—' —- —)e p200 y x (J.B-28)

So (J.B-24) becomes (for t 5 t)

VIV2 x (J.B-29)

Equations (J.B-22) and (J.B-29) may be combined to form a general solution as follows:

C2i(t) = SIH(t) F2H(t) / V2 (J.B-30)
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where (for 0 5 t 5 t )

Far(0 = —'K +xP [-e,ev,] +(—'w [-x,~! + ')~m [-q,uvi] )Q> f. fp + fo

Vt x

for (t > t,) (J.B-31)

FiH(t) = —'K~exp[-Q,t/Vg] + (
'i

f,/200+ f,+ f,') exp[-Q, t/Vt])
1 x

Case 4: Noble Gases Inside the Reactor Buildin

Equation (J.B-16) for noble gases may be rewritten as

—(C2i) - (Qi/V~) Cu (Qg/V2+ I!i) C2i+ pjkjC2j
d

(J.B-32)

Integrating (J.B-32) gives (J.B-33)

Cq; (t) exp f(Q>/V~ +hat]=B+ Jexp f(Q>/V~ + X~t] (—'ti(t)+gj~jcmj(t)) dt
Vg

Cn(t) is found from equation (J.B-14) to be

Cl't) = exp [-(Q, / V>)t] (t) /

S;(t) cannot be found analytically; hence equation (J.B-33) cannot be found analytically
through this method. However, in deriving equation (J.B-14), it was shown that ifall parent
nuclides are transported identically, then the solution of equations consisting of transport and
radioactive decay can be separated. Since the halogens are not transported in the same manner
as noble gases, this is not strictly true. However, the assumption of daughter growth as ifthe
halogens were transported willbe conservative, due to the nonconsideration of the physical
holdup in primary to secondary leakage of daughters of halogens.

Equation (J.B-14) may be rewritten as

(J.B-34)

J.B-10
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where

FiN (t) = exp[-Q,t/V,] (J.B-35)

S~(t) is the noble gas total activity term, as before. F»(t) is the fraction of that activity
remaining in primary containment.

Equation (J.B-16) may be modified to show the fractions of activity, rather than total isotopic
activity, in secondary containment to give

(F2N) FIN F2N
Qi Q2

dt Vi V2
(J.B-36)

Integrating equation (J.B-36) with initial conditions:

at t=0, FzN = 0; gives

F2N(t) = —'exp [-Q~f/Vl] exp [-Q,t/V,t )V)x
(J.B-37)

C2;(t) is then found from

(J.B-38)

Q is found in Reference J.7-2 to be determined

(J.B-39)

K is conservatively assumed to be equal to 0.05 cm/sec (Reference J.7-34).

A, is the surface area inside the drywell = 3.2x10 cm (Reference J.7-33).

V, =5.68x10 cm (Reference J.7-36)

X = 1.01hr

To calculate the airborne gamma dose rate inside the secondary containment, the method as
described in Reference J.7-28 is used:

n

= g 0.25E,i (C2; noble gas+ C2; halogen)
t I4

(J.B-40)
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Qyoo
D

GF
(J.B41)

1173

UO 338
(J.B42)

where

D~ = semi-infinite gamma cloud dose rate (rads/sec)

Ey,. = average gamma energy of the isotope (MeV)

Cz;
—— activity concentration inside secondary containment (Ci/m )

GF = geometric factor used to scale the semi-infinite gamma cloud dose to a finite
cloud dose

V = volume of the finite cloud (ft )

By taking S;(t) from ORIGEN output and using equations (J.B-31) and (J.B-37) to calculate
F>(t), the total gamma dose in secondary containment can be computed by using equations
(J.B-40) through (J.B-42).

The airborne semi-infinite cloud gamma dose rates are shown in Figure J.B-2. As can be
observed from the figures, the gamma doses inside secondary containment reach their peaks at
around three days after the accident, and decay slowly thereafter due to the depletion of
radioactivity by radioactive decay and removal through the SGTS.

The geometric factor in equation (J.B-42) is developed in Reference J.7-28 for average gamma
energies of 0.733 MeV. There has been a concern that this geometric factor may vary
appreciably with time due to the faster decay rate of the high energy isotopes. The average
gamma energy during various time periods following the accident were computed and the
results show that the average gamma energy varies from 0.3 MeV to 0.8 MeV. As discussed
in Reference J.7-31, the geometric factor changes by less than 5% within that energy range. It
is therefore concluded that the change in the geometric factors with time is negligible, and that
equation (J.B-42) can be used to calculate the finite cloud gamma dose inside the secondary
containment.

J.B.3 P C STUDIES FOR DIRECT PIPING DOSE

The purpose of the parametric study was to identify the parameters which have a significant
affect on the radiation dose rates. The computer code QAD-PSA was used to develop a

'.B-12
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correlation scheme for the significant parameters such that a simplified procedure for
calculating radiation dose rates for complex source and receptor geometries can be developed.
The dose rate at a target distance of 8 ft radially outwards from the centerline of an
8-in. schedule 40 pipe, infinitely long (standard pipe) was first calculated and defined as the
standard dose rate. Aparametric study was then performed to investigate the effects of the
variation ofparameters such as pipe length, pipe diameter, shield thickness, and target
locations on the dose rate. The results of this parametric study were then correlated as a set of
correction factors to the standard dose rate. A simplified procedure was developed to calculate
the dose rates and cumulate doses for the multitude of source-target configurations by using
these correction factors.

J.B.3.1 Functional De endence of Various Parameters on Seconda Containment
Dose Rates

The gamma ray energy flux from a line source "Si" to a detector point "P" (see Figure J.B-3)
is shown in Reference J.7-30 as

where

= —OJ exp-blSec 6 6
-I exp-bl Sec 6d6

BSL e< 02

4mr d (J.B-43)

= uncollided gamma ray flux (photons/cm - sec)

bI = total attentuation through shield
Si. = source strength of line source (photons/cm sec)
B = buildup factor
6 = angle subtended by the length of the line source (see Figure J.B-3)

The source strength "Si." is a function of the volume of liquid inside the pipe segments, which
is also a function of the diameter and volume of the pipe. The angles "61" and "62" are also
functions of "a/r" and "b/r," respectively (see Figure J.B-18 for definition of "a/r" and "b/r"
xespectively). Therefore, the functional dependence of gamma ray dose rates on the various
parameters can be represented by the following equation:

0 = 4. 'n * FR * Fi [(a/r,bi) + pi (b/r,bi)] (JB-44)

where

= base gamma ray flux for standard pipe
Fz = pipe diameter correction factor
F„= radial distance correction factor
F„= (a/r, b,) = pipe length correction factor

J.B-13
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J.B.3.2 Parametric Stud Procedures

The procedure for performing this parametric study is documented as follows:

a. Calculate the dose rate at a target distance of 8 ft from the centerline of an 8-in.
schedule 40 pipe infinitely long (standard pipe);

b. Perform parametric studies on the variation of dose rates with

1.
2.
3.
4.
5.

Radial distance from the pipe centerline,
Length of the pipe,
Nominal pipe diameter,
Time, alld
Axialposition along the pipe;

c. Correlate the results of the parametric study by a set of geometric correction
factors;

d. Develop a procedure for calculating dose rates by using the correction factors;
alld

e. Verify the correlation scheme by calculating the dose rates at different target
locations due to source piping of varied geometries through the use of
QAD-PSA computer code, and compare the results to those obtained by using
the procedure developed in step d.

J.B.3.3 Direct Dose Parametric Stud Results Inside Seconda Containment

The standard pipe gamma dose rate and integrated dose curves for the different systems having
different source term assumptions (defined in Section J.5.3.2) are shown in Figures J.B-4
through J.B-11. The various correction factors were calculated by the following correlation.

Dose rate at a radial distance "r" from an infiinitel ion 8-in. sch 40 i eR(r)—
Dose rate at a radial distance of 8 ft from an infinitely long 8-in. sch 40 pipe

Dose rate at a radial distance of 8 ft from an 8-in sch 40 i e of leni.(<)—
Dose rate at a radial distance of 8 ft from an infinitely long 8-in. sch 40 pipe

Dose rate at a radial distance of 8 ft from an infinitel ion sch 40 i e of nominal diameter "d"
FD(dj—

Dose rate at a radial distance of 8 ft from an infinitely long 8-in. sch 40 pipe

The above mentioned correction factors for liquid system source terms are shown in
Figures J.B-12, J.B-13, and J.B-14. The correction factor curves for gaseous source terms are
shown in Figures J.B-15, J.B-16, and J.B-17. '
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J.B.3.4 Correction Factor Method of Determinin Direct Doses in Seconda Containment

Using the parametric curves from Section J.B.3.3, one obtains dose rates at varied radial
distances (between 2 ft to 40 ft) from varied pipe diameters (between 2 in. to 24 in.) of varied

lengths (between 2 ft to infinity)at any given time period within 1 year. The step-by-step

procedure for calculating direct dose is as follows:

ao Identify a/r, b/r parameters and obtain pipe length correction factor F„ from
Figure J.B-13 or J.B-16, depending on the system being considered. (See

Figure J.B-18 for definition of "a/r" and "b/r");

b. Obtain the standard dose rate from the standard dose rate curve for time "t"

desired;

c. Obtain the pipe diameter correction factor Fn(d);

d. Obtain radial distance correction factor F„(r); and

e. The dose rate for the given pipe segment can be computed by

Dose Rate = (Standard Dose Rate) (Fa)(F>)(FQ.

Table J.B-2 compares the results for dose rate of 17 different pipe geometry and target
locations as calculated using the correction factor method to those calculated by using the
computer code QAD-P5A. It was observed that the biggest difference in results between the
two methods is less than 10%. It is concluded that the correction factor method is adequate
for calculating direct dose,

J.B-15 ~
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TABLEJ.B-1

GAMMAENERGY CONCENIRATION (photonslsec-cm ) IN LIQUID-CONTAININGSYSTEMS

Gamma Energy (MeV)

0.30 0.63 1.10 1.55 1.99 2.38 2.75 3.70 4.22 4.70

0 min 1.32B+09

2 min 1.17B+09

6 min 1.06E+09

20 min 9.71E+08

1 hr 8.84E+08

3 hr &.SOE+08

9 hr 9.04E+08

1 day 8.09E+08

3 days 5.54E+08

9 days 3.16E+08

30 days 5.42E+07

60 days 8.17E+06

90 days 3.99E+06

120 days 3.25E+06

150 days 2.90E+06

180 days 2.64E+06

7.25E+09

7.17E+09

6.92E+09

6.21E+09

4.75E+09

2.65E+09

1.29E+09

7.17E+08

2.71E+08

1.22E+08

6.46E+07

4.42E+07

3.45E+07

2.77E+07

2.27E+07

1.89E+07

2.33E+09 1.63E+09 1.2&E+08

2.03E+09 6.17E+08 1.25E+08

1.&SE+09 5.63E+08 1.22E+08

1.69E+09 S.OOE+08 1.14E+08

1.41B+09 3.84B+08 1.01E+08

9.92E+08 2.28E+08 7.75E+07

S.OOE+08 1.05E+08 3.8&E+07

1.39E+08 3.73E+07 8.84E+06

1.79E+07 1.91E+07 9.34B+05

4.5&E+06 1.36B+07 5.71E+05

1.73E+06 4.3&E+06 2.67E+05

9.29E+05 1.03E+06 1.49E+05

7.13E+05 3.60E+05 1.14E+05

6.25E+05 2.19E+05 1.00E+05

5.79E+05 1.83E+05 9.17E+04

5.42E+05 1.69E+05 8.50E+04

1.00E+08

4.54E+07

1.99E+07

1.30B+07

7.71B+06

2.77E+06

7.71E+05

6.17E+05

5.71E+05

4.29E+05

1.48E+05

3.94E+04

1.75E+04

1.26E+04

1.11E+04

1.04E+04

1.33E+08 3.61E+07 1.90B+07

4.88E+07 2.42E+07 1.03E+07

1.55E+07 1.62B+07 7.34E+06

8.21B+06 9.17B+06 5.25E+06

3.36E+06 2.60E+06 2.17E+06

3.61E+05 3.74E+05 1.58E+05

9.04E+03 2.35E+04 6.17E+01

1.30E+03 6.29E+01 5.17B%3

1.10E+03 3.56E+01 5.17E%3

1.09E+03 3.46E+01 5.13E%3

1.05E+03 3.31E+01 4.96~3

9.92E+02 3.13E+01 4.71E-03

9.3&E+02 2.96E+01 4.54E-03

8.8&E+02 2.&OE+01 4.38E-03

8.38E+02 2.64B+Ol 4.21E-03

7.92E+02 2.50E+01 4.08E-03

2.82E+07

7.17B+06

8.SOB+05

2.03E+04

1.43E+00

3.26B43

3.26E-03

3.26E-03

3.26E-03

3.22E43

3.12E-03

2.98E-03

2.86E-03

2.75E-03

2.66E-03

2.57E-03

4.58B+07 3.39E+05

1.02E+07 2.10E+05

5.&4E+05 8.09E+04

3.55E+03 2.86E+03

3.66E411 2.01E%1

1.55E-03 9.71E-04

1.55EW3 9.71E-04

1.54E43 9.71E-04

1.54E413 9.67E-04

1.53E43 9.59E4i4

1.4&E43 9.29E44

1.41B43 8.88E-04

1.35E43 8.50B44

1.30E-03 8.17E4l4

1.26EW3 7.92EC4

1.22E-03 7.67EW4



TABLEJ.B-2

COMPARISON OF DIRECT DOSE RATE RESULTS

Tar et Location and Pi e Geomet Dose Rate Results

td

OO

Pipe
Diameter

cm

6

6

6
8

8

8

2
2
2
2

12

12

12

12

10

10

10

Pipe
Length

cm

800

800

800
800
800
800
700
700
700
700
400
400
400
400
600
600
600

cm

548.6
91.4

1006.8
548.6
391.4

1066.8
100.0

1066.8
100

1066.8
1066.8

100

609.6
1066.8
304.8
121.9

1005.8

Target Location
a

cm

570
720
650
570
720
650
600
600

-900
200

-400
350
350
350

-243.8
450
450

b
cm

230
80

150
230

80
150

100
100

1600
900
800
50
50
50

548.6
150
150

Time After
Accident

hr

24
24
24
24
24
24

720
720
720
720
720
720
720
720

0.0333
0.0333
0.0333

Correction
Factor Method

rad/hr

52.7
484

15.3
77.0

105.0
22.4
5.36
0.159
0.0126
0.128
1.14

72.5
4.66
1.57

554
7617

258

Computer
Results
rad/hr

53.3
479

16.1

80.4
110.0
24.4
5.32
0.146
0.0123
0.124
1.21

71.4
4.93
1.73

539
7396

280

Difference

-1.1

+1.0
+5.0
-4.23
-4.5
-8.2
0.75
8.9
2.3
3.2

-5.8
1.5

-5.5
-9.3
2.7

-3.0
-7.9

O g
CD

B DO'
CD
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Qin C2i(t) 2

Qi

V, C„(t)

Standby Gas
Treatment System

V2

Primary Containment

Secondary
Containment

Q2 = AirLeakage Rate from Secondary Containment (m3/sec)

Qt = Air In-leakage Rate from Primary Containment (m3/sec)

V2 —Volume of Secondary Containment (m3)

Vi = Volume of Primary Containment (m3)

i = Nuclide Index
C2j(t) ActivityConcentration In SecondaIy Containment (Cl/m )

C~;(t) = ActivityConcentration in Primary Containment (Ci/m )

Qjn —Clean AirIn-leakage Rate (m3/sec)

WASHINGTON PUBLIC POWBR

4S SUPPLY SYSTEM
NUCLEAR PLANT2 FSAR Braw. No. 97018724 Rev. Figure J.B-1

Model of the Primary and Secondary Containment
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Target
Location

Line Source

Fone No. 960690

WASHINGTON PUBLIC POWER

4S SUPPLY SYSTEM
NUCLEAR PLANT 2 FSAR Drew. No. 97018726 Rev. Rgure J,9-3

Illustration ofParameters Used in the
Shielding Equation
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Attachment J.C

PROCEDURE FOR THE CALCULATIONOF SECONDARY
CONTAINMENTRADIATIONZONE GAMMADOSES

J.C.1 INTRODUCTION

Three Mile Island Lessons Learned Short Term Recommendations (NUREG-0578)
Section 2.1.6.b, requires all nuclear power plant licensees to calculate post-loss-of-coolant
accident (LOCA) environmental conditions for all safety-related equipment. This procedure is
specifically concerned with the definition of the postaccident radiological environments in the
secondary containment of WNP-2, a BWR.

The assumptions used in this procedure are based on a nonmechanistic LOCA scenario in
which core damage is experienced at the beginning of the accident and primary containment
isolation is achieved prior to radiation transport.

The radiation level at a given location inside the secondary containment of WNP-2 during and
following such an accident is defined by the following major source contributors.

Airborne gamma dose Gamma ray dose from airborne radioactive sources inside
secondary containment

Containment shine dose Gamma ray dose from radioactive sources suspended in
the drywell and the wetwell inside primary containment

Direct gamma dose Gamma ray dose from piping containing recirculating
radioactive fluids

Bioshield penetration
streaming dose

Gamma ray dose from liquid piping and airborne
radioactive sources inside primary containment which
stream through bioshield wall penetrations into secondary
containment

The methods presented in this procedure make it possible to calculate the worst-case gamma
ray dose due to the above mentioned source of contributors inside radiation zones (see
Section J.C.2 for the definition of radiation zones) of the secondary containment of WNP-2.
The radiation zone dose calculated by using this procedure is applicable solely for the purpose
of environmental qualification of safety-related equipment.

The following sections of this procedure describe the nomenclature, assumptions, and methods
used in calculating radiation dose rates and cumulative doses. Section J.C.2 defines the terms
and nomenclature found in this procedure. The assumptions and approximation used in
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developing the dose rate calculation method, as well as limitations to this method, are stated in
Section J.C.3. Section J.C.4 provides a step-by-step procedure for determining the worst-case
gamma dose rate and cumulative dose inside a particular radiation zone. The calculation of
airborne beta dose is defined in a separate calculation procedure and is not included in this
procedure (see Attachment J.E).

J.C.2 DEFINITIONOF TERMS

This section contains the definition of the terms and symbols as used in this procedure:

CIND:
(rads)

Cumulative inte rated dose
Cumulative dose due to exposure to the decaying radioactive sources,

D,:
(rads/hr)

Airborne amma dose rate
Gamma dose rate resulting from radioisotopes suspended in the atmosphere of
the secondary containment,

Dg'.

(rads/hr)
Direct dose rate
Gamma dose rate resulting from the radioactive fluid contained inside
recirculating pipes.

D,:
(rads/hr)

Shine dose rate
Gamma dose rate in the secondary containment resulting from radioisotopes
suspended and deposited inside primary containment.

Dii'.
(rads/hr)

Bioshield enetration streamin dose
Gamma dose rate contributed by the liquid piping and airborne radioactive
sources inside primary containment which stream through the bioshield wall,

D,:
(rads/hr)

Total amma dose rate
Gamma dose rate contributed by the sum of airborne, direct, and shine from
penetrations into secondary containment.

D,=D,+Dg+D,+Dg

GF: f
Scaling factor used to convert semi-infinite airborne gamma dose to finite dose
inside enclosed air spaces.

D
a 00

D, =
GF

J.C-2
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GF = (Reference J.7-39)
1173

V

F . Len h conversion factor
A scaling factor dependent on the source pipe segment length and spatial
orientation relative to a target (see Figure J.C-1 for the calculation of this
factor). F„ is used to convert the standard dose to the dose emitted by a pipe
segment of finite length.

F Diameter conversion factor
A scaling factor dependent on the source pipe diameter. F> is used to convert
the standard dose to the dose emitted by a pipe of specified diameter.

FR: Radial distance conversion factor
A scaling factor dependent on the radial distance of the target from the source
piping. F~ is used to convert the standard dose to the dose at a target of
specified radial distance from the source piping.

Total dose contribution correction factor
A scaling factor used to convert the standard dose to the dose at a target from a

pipe segment of specified geometry and orientation.

F, = Fg~Fg+Fi,

F,: Sum of dose contribution correction factor
A scaling factor used to convert the standard dose to the radiation zone dose due
to all the significant pipe sources in the zone.

F~ =g F.
i=1

Radiation zone: A region in the secondary containment defined to be such that
gamma radiation calculated in the zone bounds the magnitude of dose received
by the pieces of safety-related equipment located in that zone.

Source term: The total radiated gamma energy associated with a specified
quantity of radioactive material released from the reactor as the result of a
postulated accident.

J.C-3
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~Sit:IhCh '
hg y' h

cannot be approximated by pipe segments of diameters 2 in. through 24 in. and
containing contaminated liquid of activity concentration established in
Section J.C.3.1. This can be a heat exchanger, standby gas treatment filter,
pump, etc.

Standard dose: Gamma dose at a target having a radial distance of 8 ft from the
centerline of an infinitely long, 8-in.- diameter schedule 40 pipe.

~Tar et: The point in space chosen to represent the location of an object for
which a dose rate and/or cumulative dose is being calculated.~:Io 'l |i f eely- 1 ume 'l
radiation zone which willexperience the highest gamma dose among all the
pieces of safety-related equipment in that zone.

J.C.3 ASSUMPTIONS, APPROXIMATIONS, AND LIMITATIONS

J.C.3.1 Basic Assum tions to be Used in the Anal sis

Gamma doses and dose rates inside radiation zones willbe determined for four types of
radioactive source distribution:

Major Source Contributors

Airborne gamma dose Isotopes suspended in the atmosphere of the secondary
containment

Shine dose

Direct dose

Gamma irradiation from the primary containment

Direct gamma irradiation from the radioactive fluid contained
inside recirculating pipes

Streaming dose Gamma irradiation from liquid piping sources inside primary
containment and primary containment atmosphere streaming
through bioshield wall penetrations

The dose contributed by each of these sources is determined by the location of the equipment,
the time dependent distribution of the source, and the effects of shielding.

J.C-4
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The assumptions used in deterinining the initial distribution and leakage of radioactivity in the
primary containment are as follows:

a. 100% of the noble gases and 50% of the halogens initiallyin the reactor core
willbe distributed homogeneously within the primary containment free volume
immediately following the postulated accident. Plateout of 95% of the
elemental iodines is allowed to occur in accordance with Reference J.7-34;

b. 50% of the halogens and 1% of the remaining fission products in the core will
be mixed homogeneously with the primary containment liquid space
instantaneously. The primary containment liquid space is defined as the sum of
the suppression pool liquid and the reactor coolant system (RCS) liquid.
Assumptions a and b are NRC-recommended assumptions for defining
radioactivity release fractions for the qualification of safety-related equipment
(Reference J.7-2) and are consistent with the accident analysis
(Reference J.7-13);

C. The core fission product source term is defined as the total product generated in
the core after 1000 days at a reactor power of 3556 MWt. This represents the
maximum burnup level in the core prior to radioactivity release and is
conservative; and

d. Primary containment leakage of 0.50% volume/day was considered and is
consistent with the assumptions established in Reference J.7-13.

J.C.3.1.1 Assumptions Used in the Calculation of Airborne Dose Rate Inside Secondary
Containment

Activitythat leaks into the secondary containment is homogeneously mixed with
the secondary containment atmosphere prior to its removal from the atmosphere
by the standby gas treatment system (SGTS) exhaust fans. This is consistent
with the NRC-recommended assumptions used for calculation of doses inside
primary containment (Reference J.7-2);

The SGTS flow rate of 2430 scfm is assumed to be the flow rate of the effluent
air and is based on one reactor building air change per day;

Airthat leaks out of the primary containment flows directly into the secondary
containment. Bypass leakage is not considered. This is conservative when
considering dosage in the secondary containment, since it maximizes the buildup
of radioactivity in the secondary containment; and

J.C-5
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d. Geometric factors provide a good approximation to convert the semi-infinite
cloud dose to a finite cloud dose and is based on the results presented in
Reference J.7-28 and based on average gamma ray energy of 0.733 MeV. The
effect of variation of this parameter due to difference in gamma ray energies
have been proven to be negligible (see Attachment J.B for justification).

J.C.3.1.2 Assumptions Used for the Calculation of Shine or Streaming Dose Prom Primary
Containment

No depletion of activity due to leakage is assumed to maximize the source
activity and is conservative;

b. The airborne source is assumed to be uniformly distributed in the drywell and in
the wetwell air space. The effect of the plateout of iodine is not considered in
secondary containment;

C. Activityin the wetwell water volume is assumed to be uniformly distributed in
the sump water. Assumptions b and c are based on the plateout modeling and
source term assumption contained within References J.7-2 and J.7-34;

The dosage at a point inside the region closest to the source is considered to be
representative of the gamma dose in the region which maximizes the gamma ray
dose at the region and is conservative; and

e. The liquid piping sources inside primary containment are assumed to be
uniformly distributed in the RCS for the first 17 hr post-LOCA. The liquid
piping sources inside primary containment are assumed to be uniformly
distributed in the RCS plus the suppression pool after the first 17 hr
post-LOCA. This is consistent with the WNP-2 operations procedure

to'epressurizeand utilize the alternate shutdown cooling mode within 17 hr post-
LOCA once a degraded core condition is identified.

J.C.3.1.3 Assumptions and Approximations Used in the Calculation of Direct Doses

ao No valve leakage is assumed, which is consistent with Reference J.7-5,
Item II.B.2, Clarification (2);

b. Schedule 40 piping is assumed, which is a conservative simplification of the
calculation process. Because the majority of the pipe segments considered are
schedule 40 piping, and because increases in pipe schedule can only decrease
the dose rate at the targets, this approximation is considered to be conservative
and appropriate;
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Heat exchangers and pumps can be approximated as pipe systems. The volume
of radioactive liquid in the component and its length are used to determine an
equivalent volume of liquid. This is a crude approximation for dose rates
contributed by complex geometries. Because the pump and heat exchanger
walls are thicker than the pipe walls of schedule 40 piping, this assumption is
conservative; and

d. Radioactive piping with diameters 2-1/2 in. or less was not modeled unless it
was determined that such a pipe was a major source contributor. A major
source contributor is defined as the only radioactive pipe in a target area or the
radioactive pipe of closest proximity to the target. This is made because the
dose contributions due to pipe segments of diameter less than 2-1/2 in. are
generally negligible, unless they are major source contributors.

J.C.3.2 Limitations

The following limitations apply to the use of this procedure for the calculation of radiation
zone doses.

a. This procedure is only applicable to the calculation of radiation zone gamma
doses in the secondary containment of WNP-2;

b. The assumptions stated in Section J.C.3.1 are basic to the methodology used in
this procedure. Changes in any of the assumptions willaffect the accuracy of
the results generated using this procedure;

The calculation of direct doses using the generic curves in this procedure is
limited to liquid sources in schedule 40 pipe segments or equivalent pipe
segments with nominal pipe diameters ranging from 2 in. to 24 in. Any
deviation from these pipe geometries should be modeled as special cases.
Note: Schedule 40 piping is used because the majority of the pipe segments to
be considered are standard pipes (schedule 40). Increases in the pipe schedule
only introduces conservatism in the results;

d. The results for direct dose calculated using the generic curves were found to be
accurate to within 10% (see Reference J.7-39 for error study); and

e. Source piping located 40 ft or further from the target is generally an
insignificant dose contributor. Ifits contribution is not found to be negligible, it
should be considered as a special source.

J.C-7
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J.C.4 PROCEDURES FOR THE CALCULATIONOF SECONDARY CONTAINMENT
RADIATIONZONE DOSES

This procedure describes the method used in calculating the gamma radiation doses inside
radiation zones. For equipment located inside a zone, the following four sources contribute to
the total dose level.

a.
b.
C.

d.

Airborne dose (gamma),
Direct gamma dose from sources within pipes,
Direct gamma shine dose from drywell and wetwell, and
Gamma streaming dose from drywell and wetwell.

A step-by-step procedure is discussed in the following sections for the calculation of the
maximum total gamma dose and dose rates for each zone.

J.C.4.1 Procedure A: Radiation Zone Dose Calculation

The first step in preparing a zone dose calculation is to identify all the parameters to be used.
This includes the identification of all the potential sources and targets, both inside and outside
the zone, and the identification of the dimensions of the zone. Figure J.C-2 is a step-by-step
flowchart of the calculation procedure. When identifying sources outside the zone, sources at
the upper and lower elevations in the review process are included. A conservative dose
estimate is used to determine whether a source outside a zone is a significant contributor. For
example, ifthe closest pipe segment in the zone is a few feet away from a target, then the dose
estimate will show that a pipe segment outside the room at 30 ft is insignificant by
comparison. Conversely, ifa target is located near a wall with several pipes on the other side
of a wall, then those pipes may become significant source contributors and are included in the
final evaluation for the target.

J.C.4.2 Procedure B: Airborne Dose Calculation in Seconda Containment

Because the semi-infinite airborne dose and dose rates are already calculated and shown in
Figures J.C-6 and J.C-7, the only calculation involved in determining the airborne dose is the
conversion of the semi-infinite cloud dose at reactor building concentrations to a finite cloud
dose inside the cubicles in which the radiation zones are defined. The first step in this
calculation is to determine the volume which defines the air space (or zone) of interest. An
enclosed air space is defined as a cubicle, at least 95% shielded by concrete (or equivalent
shielding) at least 1 ft thick.

To convert a semi-infinite cloud dose (calculated in Reference J.7-38) to a finite cloud dose, a
geometric factor is used.
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D, „(t)
GF

(J.4-1)

where GF=
0 338

(Reference J.7-39)
1173

V
'F

= geometric factor (dimensionless)
V = volume of theenclosed air space(ft)

Similarly,

CIND,(t)=
GF

(J.4-3)

Figure J.C-3 is a step-by-step flowchart of the procedure for calculating airborne gamma
doses.

J.C.4.3 Procedure C: Prima Containment Shine Do e Calculation

Containment shine doses are calculated using the QAD-PSA computer code. Guidelines for
preparing input parameters are documented in Procedure E and Reference J.7-10. The
modeling procedure and the accuracy of the results are highly dependent on the geometry to be
modeled, specification of the source volume, and the selection of a buildup factor.
Figure J.C-4 is a step-by-step procedure for calculating containment shine doses.

J.C.4.4 Procedure D: Direct Dose Calculation

The first step in the direct dose calculation (from Reference J.7-39) is the identification of the
"worst-case" target. Normally, the worst-case target is the piece of equipment that is closest
to the major source piping and can be selected by inspection. However, ifsituations arise such
that the worst-case target cannot be chosen by simple inspection, order-of-magnitude
calculations are performed for each potential worst-case target in the zone. These calculations
are illustrated in Steps 3a through 3c of Figure J.C-5.

The next step is to identify special sources. Special sources are defined as source geometries
that cannot be represented by liquid pipe segments between 2 and 24 in. in diameter. Example
special sources are SGTS filters, reactor core isolation cooling (RCIC) steam pipe, turbines,
and heat exchangers larger than 24-in. diameter. Other components such as pumps and small
heat exchangers should be modeled as pipes. The pipe cross-sectional area is calculated by
dividing the total fluid volume by the effective length of the component.

J.C-9
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The contribution due to sources with shield walls is investigated next. Figure J.C-13 is used
for this evaluation. Ifthese sources are determined to be significant contributors, special
QAD-PSA modeling procedures as described in Procedure E are followed.

It is unlikely that all sources under consideration willcontribute significantly to the dose at a
specific target. Ifall source contributions were to be calculated, the time involved in
performing the calculation would be unnecessarily long without making a substantial
improvement in the accuracy of the results.

Hence, as the sources are being identified, good judgment is used to distinguish between
sources which contribute significantly to the target dose and those sources which do not.

An insignificant source is determined by comparing its dose contribution to the source making
the largest dose contribution. The comparison is facilitated by arranging sources in decreasing
order of importance and assigning rank numbers to the sources. The largest dose contributor
is given a ranking number of 1 ~ The largest dose contributor is determined by inspection of
the sketches and drawings being used. The largest dose contributor is generally the longest
segment with the largest pipe diameter and the least amount of intervening shielding between
the target and source. Allsources which are in the radiation zone and have been assumed to
be insignificant contributors are listed as such to indicate that those sources have been
considered.

uations Used in the Calculation of Dose Rates

The following procedure is followed for the calculation of correction of dose rates factors of
dose rates (Step 9 through Step 12 of Figure J.C-5):

a. Identify the radial distance of the pipe segment from the target; read F< from
Figure J.C-11.

Ifthe target is in contact with the source piping, read F~ from Table J.C-1 and
set F< and Fi. equal to 1.

(Note: dose rate is not a function ofpipe length and radial distance.)

Ifthe target is geometrically in line with the source pipe segment, as shown in
configuration 3 of Figure J.C-1, set Fi.=1 and read F~ and Fz from
Figures J.C-14 and J.C-15, respectively.

(Note: Fi is defined here because dose rate is not sensitive to pipe length
variation.)

b. Identify the pipe diameter; read F> from Figure J.C-10.
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c. Determine Fi. from Figure J.C-12; use equations in Figure J.C-1 to calculate
this factor.

d. The total dose contribution factor for a given pipe segment (I) is given as

F,(1) = Fg(l) * Fg(1) * Fi.(1)

e. When all the significant contributions have been calculated, sum the total dose

contribution factors,
n

F,=g F, (I)
n=1

To determine ifa source is negligible, the following test should be performed:

When N source segments are being considered and the dose contribution of
ranking I is less than 1/10 of the dose rate calculated from the largest source
divided by (N-l), the sources remaining should not contribute more than 10% to
the total source contribution. This level of accuracy should be adequate for
most calculations.

The total integrated direct dose and dose rate can be calculated.

DD(t) DDO(t) 's + DD(t)

CINDg(t) = CINDg,(t) ~ F, + Dp(t)

(Special Sources)

(Special Sources)

where Dr (t) and CIND~(t) are dose rates and cumulative doses for standard

pipe segments and are found on Figures J.C-8 and J.C-9.

J.C.4.5 Procedure E: AD-PSA Modelin Procedure

Direct dose contribution due to special sources and/or sources with shield walls should be
calculated using the QAD-PSA computer code. This computer code is three-dimensional and
calculates dose rates at specified target locations from radioactive volume, line, and point
sources. Attenuation due to shield materials, ifapplicable, is also applied.

The accuracy of the results is highly affected by the manner by which the source volume is
divided, and the position of the target relative to the source point. Therefore, a sensitivity
study on the specification of the source volume should be performed. This can be achieved by



WNP-2 FSAR Amendment 53
November 1998

increasing the number of source volume divisions until the dose rate results converge to within
5%.

Another factor to be considered is the specification of the buildup factor. As a general rule,
aluminum buildup factor should be used when concrete shield is encountered, and iron energy
buildup factor should be used when considering attenuation through steel shield.

J.C.4.6 Procedure F: Streamin Dose Calculation

Containment streaming doses through the bioshield wall penetrations are calculated using the
SCAP-BR and QAD-CG computer codes. The modeling procedure and the accuracy of the
results are highly dependent on the geometry to be modeled, specification of the source
volume, and the selection of a buildup factor.

J.C-12
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TABLEJ. C-1

DIAMETERCORRECTION FACTOR (F~) FOR TARGETS IN
CONTACT WITHTHE SOURCE PIPING

Nominal Pipe Diameter

(in.)
Pipe Diameter Correction Factor

(Fo)

18.4

24.4

54.6

33.3

10 35.3

12 35.3

14 35.5

16 33.7

20 32.0

24 29.6

J.C-13
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Step 1 Identify Dimensions of Zone

Step 2 Locate Targets Inside
Zone on the Zone Sketch

Step 3

Identify All Dose Contributing
Sources Inside

Zone and Locate on Zone
Sketch

Step 4 Identify All Possible Dose
Contributing Sources Outside

Zone

Step 5
Calculate Airborne Gamma
Dose Rate and Integrated

Dose (Refer to Procedure B)

Step 6
Calculated Shine and Streaming

Gamma Dose Rate and Integrated
Dose (Refer to Procedure C)

Step 7
Calculate Direct Dose

Gamma Dose Rate and
Integrated Dose (Procedure D)

Step 8

Calculate Total Gamma Dose
and Dose Rate

Dt = Da+ Dd+ Ds+ DB
CINDt = CINDa+ CINDd+ CINDS

+ CINDB

Step 9 Complete Table 1

Step 10 PLCT Total Dose Rate and
Integrated Dose

Problem Completed

Form No. 960690

WASHINGTON PUBLIC POWER

44 SUPPLY SYSTEM
NUCLEAR PLANT 2 FSAR oraw. No. 970187.52 Rev. Figure J.C-2

Procedure A: Procedure for Calculating Radiation
Zone Doses
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From Step 5 of Procedure A

Step1
Identify Shield Wall
Thickness and Vent

Openings Surrounding Zone

Step 2
Is Criteria for

Enclosed AirSpace
Satisfied?

Identify Dimensions of the
Enclosed AirSpace

in which the Zone is Located
Step 2A

Yes

Step 3
Calculate Volume of
Enclosed AirSpace

Step 4
Calculate Geometric Factor

GF = ~117
V0.338

Step 5

Using Figures (6) and (7)
Calculate Airborne Gamma
Dose Rate and Integrated

Dose
Da(t)+~)

CINDa (t) = ~D~a

Step 6 Return to
Step 5 of Procedure A

Form No, 960690

WASHINGTON PUBLIC POWER

49 SUPPLY SYSTEM
NUCLEAR PLANT 2 FSAR Draw. No. 970187.53 Rov. Rgure J.C-3

Procedure B: Procedure for Calculating Airborne
Gamma Dose Rate and Integrated Doses
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From Step 6 of Procedure A

Step)

Select Point Inside Zone
which is Expected to have
the Highest Shine Dose

Step 2

Model the Prlmaty
Containment,

Pertinent Reactor Building
Walls and Floors According
to the Schemes Established

in Procedure E

Step 3
Discretize the Airborne and

Sump Sources Inside
Containment

Step 4

Perform Sensitivity Study on
Specification of Volume Source

Points until
Results Converge to within 5%

Step 5
Run QAD-P5A to Establish

the Time Dependent Shine Dose

Return to
Step 6 of Procedure A

WASHINGTON PUBLIC POWER

'IS SUPPLY SYSTEM
NUCLEAR PLANT 2 FSAR Draw. No. 970187,54 Rov. Figure J.C4

Procedure C: Procedure for Calculation of
Containment Shine Dose
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Procedure D: Procedure for Calculation of Direct
Dose Rate and Integrated Dose
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Attachment J.D

CALCULATIONOF THE RADIATION

The standby gas treatment system (SGTS) filters are located in the reactor building (el. 572 ft)
and function to process the radioactive contaminated gaseous effluent from the primary and
secondary containment. In the event of a loss-of-coolant accident (LOCA) in the primary
containment the SGTS willbe actuated. The gaseous contaminants that leak out of the primary
containment willbe filtered by the SGTS. It willadsorb the iodines in the charcoal filters and
the particulates in the prefilters and high-efficiency particulate air (HEPA) filters. Plateout in
the primary containment of the iodines released from the core was considered in the radiation
assessment of the SGTS. Depending on the radioactive source distribution and the primary
containment leakage rate, the radioactive iodine concentration in the filters willbe incxeasing
with time as more and more is deposited on the filters. Main steam isolation valve (MSIV)
leakage is also considered in the radiation dose calculations.

The purpose of this study was to evaluate the time dependent gamma radiation level for
safety-xelated equipment located near the SGTS filters and in adjacent rooms post-LOCA.

The time-dependent activity concentration in each of the filters is first calculated. The time
and energy-dependent gamma activity levels on the SGTS filters is developed by a combination
of computer runs and hand calculations and is used as input to the QAD-PSA computer code to
calculate the gamma radiation levels for the pieces of safety-xelated equipment located in the
room. A discussion of the analysis follows.

J.D.1 DESCRIPTION OF THE STANDBYGAS TREATMENTSYSTEM FILTERS

Figure J.D-l is a drawing of the SGTS filter train. The SGTS consists of two fully redundant
filter trains, each of which consists of the following components in series:

aO A demister to remove entrained water particles in the incoming air stream;

b. Two banks of electrical coil heaters designed to limit the humidity of the
incoming air to 70% at design flow during post-LOCA conditions;

A bank of pxefilters to remove large particles from the airstream (Figure J.D-2);

d. A bank of HEPA filters to remove the remaining particulates from the airstream
(Figure J.D-2);
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e. Two 4-in. deep beds of charcoal adsoxber filters, arranged as shown in
Figure J.D-1, are designed to capture the elemental and organic halogens from
the airstream. The dimensions of the charcoal filters are shown in
Figure J.D-3; and

f. A second bank of HEPA filters, identical to that described in item d above.
The function of this second HEPA filterbank is to capture contaminated
charcoal dust which may escape from the charcoal filters.

Both SGTS filterunits are located in reactor building el. 572 and are automatically actuated
and become fully operational within 34 sec of the event of any of the following three isolation
signals:

a. High radiation in the reactor building ventilation exhaust duct,
b. High dxywell pressure, and
c. Low water level in the reactor vessel.

J.D.2 CALCULATIONOF TIME-DEPENDENTFILTER ACTIVITY
CONCEÃJKATION

The analysis of the time-dependent transport of the radioactivity from the primary containment
to the SGTS filters and the activity concentration on each filter is based on the following
assumptions:

a. The SGTS filters are assumed to be loaded by iodine at a rate based on
atmospheric leakage from primary containment of 0.67 wt %/day. This is
composed of 0.5% direct fxom primary containment leakage and 0.17% via the
MSIV. This is based on the primary containment rated leakage flow rate and
the calculated MSIV leakage (Reference J.7-40). The containment rated leakage
flow rate is 0.5%/day. The MSIV leakage was originally determined to be
0.23%/day, but a reevaluation has resulted in a revision of the MSIV leakage to
0.17%/day as xeferenced in J.7-40. Since the revision resulted in a lower value
the original analysis with MSIV leakage of 0.23%/day is conservative. Thus,
the radiation zone calculations were not revised to reflect the MSIV leakage of
0.17%/day since the original analysis was conservative;

Straight exhaust through the filters, with no mixing or holdup in the secondary
containment atmosphere, is assumed based on an NRC recommended
assumption for the analysis for fission product control systems
(Reference J.7-41);

J.D-2
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c, The elemental iodine in primary containment plateout on primary containment
surfaces until one part in 200 of the elemental iodine remain airborne (0.5% of
the total iodine). This is consistent with Reference J.7-14;

d. The released halogen fraction is 50% of the core inventory. This halogen
fraction is assumed to be composed of 95.5% elemental, 2% organic, and
2.5% particulate iodines. This is consistent with Reference J.7-14;

e. The particulate halogens willbe homogeneously distributed within the prefilters
and the HEPA filters, while the elemental and organic iodines willbe
homogeneously distributed within the two charcoal filters of the filter train.
This is conservative and necessary because the time-dependent collection of
iodines in the filters has not been defined. The homogenous assumption is
reasonable; and

Leakage past the MSIVs discharges directly to the inlet of the operating SGTS
filterunit. Therefore, it bypasses the secondary containment volume. This is
conservative and necessary because the time dependent collection of iodines in
the filters has not been defined. The homogenous assumption is reasonable.

The time- and energy-dependent gamma activity concentration in the SGTS filters was first
investigated as discussed in Section J.5.3.3. This analysis was performed by a combination of
computer analysis and hand calculations. The activity concentration of a halogen isotope
inside a SGTS filter is changing with time due to the following three mechanisms:

a. Transport of activity from the primary containment and deposition of the filters
due to air leakage,

b. Depletion of activity due to radioactive decay and plateout of elemental
halogens inside primary containment, and

c. Increases in activity levels due to daughter fission product generation from
radioactive decay of other isotopes.

The activity balance on the SGTS filters can be described by (from equation J.B-16,
Attachment J.B)

d
(A]) = Q] C]'(t) '' j jAj

leakage - decay + growth

(J.D-1)

J.D-3
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where

A;
ci'(t)
Qi

activity (iodine) deposited on the SGT filters
airborne concentration of iodine isotope "i"
flow rate (volume) from the primary containment

As in Attachment J.B (equation J.B-l, J.B-2) the growth term is negligible.

Ci;(t) is given by equation J.B-8 of Attachment J.B as

Ci;(t) = (S;H(t)/Vi) fH(t) exp (-Qit/Vi) (J.D-2)

Vi is the volume ofprimary containment

f>(t) is defined by

fH(t) = f. e "p' f, + f, where t 5 tp (J.D-3)

fe
fH(t) =(—) + f + f, where t 2

200 P

Integrating (J.D-2) gives the following, where B is a constant to be determined:

A;(t) = Be "i' e "j' e~i'>C);(t) dt

Ci;(t) is substituted into (J.D-4) from (J.D-2) to give

(J.D-4)

)t 't
A;(t) = Be~i' —I Q, S~(t) fH(t) e(X,. Qi/Vi) dt

Vi
(J.D-S)

Substituting the definition of S;H(t) from equation J.B-S of Attachment J.B, where Ai;(0) is the
original activity in primary containment

(S~(t)) = Cr, (0) e i'i = Ai; (0) e

"i';(t)

= Be i' Ae (0) e i' —'e(t) exp[-(Q,/V,)'j dt
1

(J.D-6)

f„(t) consists of three chemical species: organic, particulate, and elemental iodine.
Equation (J.D-6) must be solved for each species, so the species willbe separated at this point:

J.D-4
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6 p(t) fp (J.D-7)

6,(t) = f,e p'<t<tp
6.(t) = —where t < tf.

200 P

f„(t) = 6.(t) + 6,(t) + 6.«)

To clarify the solution of (J.D-6), the following definitions are made:

Qi
q Vi

Since 6,(t) has step-function changes, solutions to (J.D-6) require a series solution - one for
both of the time bands:

0<t goo

~o

Equation (J.D-6) for all times t becomes

-qi

A;(t) = Be i' Ar, (0) q f.e i'—
-q (J.D-8)

At t=0, A;=0, so

A;(t) =+ f, A,; (0) e "i' 1-e4 ] (J.D-9)

Ai;(0)e "i' S;H(t)

from equation J.B-S (from Attachment J.B), we define

J.D-S
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where

$,(t) = fraction of organic halogens on the SGTS filters

Particulate Iodines

Particulate halogens are obtained in the same manner as organic halogens. The only difference
is that f, is replaced by fp.

Elemental Iodines

For 0 5 t 5 t, equation (J.D-6) becomes

A;(t) = Be~i' Ar, (0) e~i'(e~p'.) e" dt

since at t = 0, A; = 0

A;(t) = q —Ab(0) e'i'e -1)
X

(J.D-12)

For t 5 t, equation (J.D-6) becomes

A;(t) = Be i' Ab (0) e i' q(—') e~'tf.
200

(J.D-13)

Integrating, with initial condition of t = t

qf.A; = —'t; (0)e i'p(e~-1)
X

A;(t) = f. Ab (0) exp-X;t — (e [tp] - 1) + —(e~[tp] - e") (J.D-14)
X 200q

The activity on the SGTS filter may then be generally described by

(J.D-15)

where $ (t) is the fraction of released iodines located on the filters and is defined by

(J.D-16) 0
I
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where

e(t)

F. —(e -1)q
x

F. — (e p.) + —(e"p..'
x '00 q

(For 0<t<t,)

(For t,K t)

J.D.3 CALCULATIONOF RADIATIONDOSE FROM THE STANDBY GAS
TREATMENTSYSTEM FILTER

After the activity concentration in each filter segment is determined, the gamma radiation dose
for safety-related equipment located in the SGTS filter room is determined by the use of
computer code QAD-PSA (Reference J.7-10). The QAD-PSA modeling procedure as
described in Attachment J.C is followed for this analysis. The following modeling
assumptions were used:

a. Self-shielding of the filters is conservatively neglected because the density of the
charcoal dust or the wire mesh (prefilter and HEPA filters) in the filters is low.
Neglecting the self-shielding effect of the filters willnot add too much
conservatism to the results; and

b. Shielding due to the sheet metal filter housing is conservatively neglected due to
computer code stability considerations. The shielding effect of the thin sheet
metal filter housing is negligible.

One zone and four subzones were evaluated for the SGTS system and the five C1E/SRM
components evaluated are

a.
b.
C.

d.
e.

SGT-DV-1A3,
FPC-LIS-1A,
SGT-EHO-1B1,
SGT-MO-SB1, and
8GT-TE-6A1/7A1.

These targets are evaluated according to their proximity to the SGTS filters.

J.D-7



WNP-2 FSAR Amendment 53
November 1998

The time-dependent, gamma ray activity concentration as calculated using the method
described in Section J.D.2 was used as input to the QAD-PSA model described in
Attachment J.C. The dose rate results of this analysis were integrated numerically to give
time-dependent, integrated doses. Table J.D-1 shows the direct gamma dose rate and
integrated results for each of the five targets.

J.D-8



TABLEJ.D-1

DIRECT GAMMADOSE RATE AND INTEGRATED DOSE RESULTS
FOR TARGETS IN THB STANDBY GAS TREATMENTSYSTEM ROOM

FPC-LIS-1A SGT-EHO-1B1 SGT-MO-5B1 SGT-TE-6A1/7A1

Time
(hr)

Dose
Rate

(rad/hr)

Integrated
Dose

(rad)

Dose
Rate

(rad/hr)

Integrated
Dose
(rad)

Dose
Rate

(rad/hr)

Integrated
Dose
(rad)

Dose
Rate

(rad/hr)

Integrated
Dose

(rad)

8.6E+02

4.1E+03

4.3E+01

2.3E+03

2.7E+02

1.3E+03

1.4E+01

7.3E+02

9.9E+02 5.0E+01

4.7E+03 2.6E+03

4.8E+04 2.5E+03

2.3E+05 1.4E+05

3.8E+03 1.0E+04 1.2E+03 3.3E+03 4.4E+03 1.2E+04 2.1E+05 5.8E+05

24

72

216

720

1440

2160

4320

2.3E+03

1.6E+03

1.2E+03

1.2E+03

5.7E+02

7.6E+01

7.7E+00

1.0E42

2.9E+04

5.8E+04

1.2E+05

3.0E+05

7.5E+05

9.8E+05

1.0E+06

1.0E+06

7.6E+02

5.1E+02

3.8E+02

3.9E+02

1.7E+02

2.3E+01

2.5E+00

6.4E-03

9.3E+03

1.9E+04

4.0E+04

9.5E+04

2.4E+05

3.1E+05

3.2E+05

3.2E+05

2.6E+03 3.3E+04

1.7E+03 6.6E+04

1.3E+03 1.4E+05

1.3E+03 3.3E+05

6.1E+02 8.1E+05

8.1E+01 1.1E+06

8.2E+00 1.1E+06

1.0E-02 1.1E+06 2.3E41 4.6E+07

1.2E+05 1.6E+06

7.7E+04 3.1E+06

5.4E+04 6.3E+06

5.5E+04 1.4E+07

2.5E+04 3.4E+07

3.3E+03 4.4E+07

3.3E+02 4.6E+07
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(8) Main Heater

(C) Prefilter

(D) Hepa Filter

(E) Deep Bed Carbon Filter

(F) Deep Bed Carbon Filter

(8) Hepa Filter

'-5 1/4"

Form No. 960690
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Standby Gas Treatment Filter
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Four Filters

24"

Note A

Note A: Prefilter 8"
HEPA Filter 11 1/2"

Form No. 960696
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44 SUPPLY SYSTEM
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Geometry ofPrefilters and HEPA Filters
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Attachment J.E

BETA DOSE CALCULATIONMETHOD

The source volume used for the beta dose analysis in secondary containment is a sphere
surrounded by a shell of sufficient thickness to stop all outside beta particles from entering the
source volume. This spherical source volume is conservative for any generalized source
volume shape. The dose at the center of the sphere is higher than the dose at any point of any
generalized source of equal total volume.

The assumptions used in this analysis are as follows:

a. Atmosphere inside the equipment casing is identical to the atmosphere in the
reactor building which is conservative because there willbe some actual delay in
transport of the gaseous fission products into the equipment;

b. The initial beta source term used was 100% of core noble gases and 50% of
core halogens based on NUREG-0588, Revision 1 and NUREG-CR/0009
(References J.7-29 and J.7-34);

c. Daughter products of the airborne noble gases and halogens are included in the
calculation of the airborne dose. This is conservative and was required by the
use of ORIGEN2 as a source code (Reference J.7-8);

d. Plateout of halogens inside primary containment was utilized as allowed in
accordance with Reference J.7-34. The dose contribution of fission products
plated out on equipment casings was neglected. This is based on the NRC
recommended assumptions (Reference J.7-34). The deletion of dose
contributions from fission products plated out on equipment casings is
acceptable, since equipment surface areas are small relative to the available
containment surface area. In addition, the beta radiation emitted from plated
out fission products would be absorbed in the equipment casing and, hence,
would not affect internal components;

e. The primary to secondary leak rate is 0.5% of primary containment, wt %/day
is consistent with the assumptions established in Reference J.7-2;

f. The standby gas treatment system (SGTS) operates at the minimum flow of
2430 scfm based on the SGTS flow rate assumption of one reactor building air
change per day;
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Primary to secondary leakage is homogeneously mixed in the secondary
containment atmosphere consistent with the NRC-recommended assumptions
used for the calculation of doses inside primary containment (Reference J.7-2);

h. No halogen plateout in the secondary containment was assumed; and

A spherical volume and equipment casing willbe used which is conservative.

The beta dose to equipment is dependent on the internal volume size of the piece of equipment.
The beta dose is determined through the use of any energy dependent geometry factor and a
ratio of the internal equipment volume to an infinite cloud. The beta dose contribution is
excluded from the total integrated radiation doses shown on the radiation zone maps and tables
for the C1E equipment in the reactor building. Ifdetermination of a beta dose contribution to
a C1E component is required then a calculation to determine the internal volume size and
perhaps the angle of incidence of the beta cloud to the sensitive component is performed. The
results of the beta calculation are then included in the equipment qualification files for that beta
sensitive equipment.

The beta calculation is determined by the airborne dose at the center of the spherical source as
a function of the volume of the sphere.

The variation of beta dose rate from a typical beta energy distribution in a one-dimensional
absorbing medium can be approximated by the formula:

D(X) = A exp (-@<X) (J.E-1)

where

D(X)
A
X

dose at a point X
constant
position in the material
a parameter that depends on beta energy

This relationship holds approximately up to the point where all beta particles are absorbed.
This point is called the range of the beta particles. The range of a beta particle is dependent
upon the energy of the beta particle and is denoted rz.

Both of the parameters pE and rz may be determined by empirical formulas given below, based
on the maximum energy of the beta particles, and approximately independent of the absorbing
medium.

Environmental qualification (EQ) of safety-related mechanical equipment has been eliminated
from the overall WNP-2 EQ program (SRM).
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E = (0.412/p) E" for 0.01(E(3

(J.E-2)

(J.E-3)

(0.530E- 0.106)/p for 2.3 s E K 20 (J.E-4)

p is material density (in g/cm )
E is energy of beta particle (in MeV)
pEis in

cm'<

is in cm
n is 1.265 - .0954 LnE

The dose at a given point from a single beta source is now transformed into a dose from a
uniform concentration of airborne sources which extend from radius zero to radius r. K is a
constant.

D(r) = K(1 - exp (pzr)) (J.E-5)

This relationship is valid for r ~ r<. At r ~ r~, none of the beta particles originating beyond r<
reach the target point. Hence, at this radius, an effective infinite medium for airborne beta
radiation has been reached. The dose from a volume such that r > rE is equal to the dose from
an infinite volume, which is denoted Dao.

The dose as a function of volume radius is thus found to be given by the dual relation:

(1-exp(-p r ))
(J.E-6)

This relation may be transformed to a function of volume by noting that V = 4 zr /3.

Since pz and rz vary for each beta energy, this equation cannot be solved analytically for the
case of a mixture of many beta energies - which is the case at hand. However, since D~ for
each beta energy is known (from the calculation of the semi-infinite source), D@„) for each
beta energy at a given volume may be determined. Allcontributions to the total dose at a
given volume are then added together.

The volumes evaluated in this analysis were 10, 10, 10, and 10 cm . Table J.E-1
summarizes the semi-infinite volume for each beta energy group. Table J.E-1 also indicates
the beta dose reduction factor for each of the beta energy groups at the finite beta volumes of
interest. A plot of the integrated 6-month doses for these finite beta volumes is shown in
Figure J.E-l. These results reflect the reduction in beta air dose from the semi-infinite
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medium air dose to a finite volume medium air dose. The integrated beta infinite airborne
dose for the reactor building as a function of time post-loss-of-coolant accident (LOCA) is
shown in Figure J.E-2.

J.E-4
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TABLEJ.E-1

DOSE RATE REDUCTION FACTORS FOR THE POST-LOSS-OF-COOLANT ACCIDENT
BETA ENERGY GROUPS AT FINITE VOLUMES

~D

D
for Volumes

Energy
Group

eV

0.02 - 0.10

0.10 - 0.20

0.20 - 0.40

0.40 - 0.70

0.70 - 1.0

1.0 - 1.3

1.3 - 1.6

1.6 - 2.0

2.0 - 2.5

2.5 - 3.0

VE

cm'20.0

4.08 x 10

8.58 x 10

1.36 x 10

1.04 x 10

3.46 x 10

8.18 x 10

1.59 x
10'.20

x
10'.47

x 10

10 cm

1.0

0.486

0.260

0.127

0.0695

0.0467

0.0348

0.0276

0.0215

0.0167

10 cm

1.0

0.763

0.478

0.254

0.144

0.0979

0.0735

0.0585

0.0457

0.0356

10 cm

1.0

0.960

0.755

0.468

0.284

0.199

0.152

0.122

0.0960

0.0752

10 cm

1.0

1.0

0.955

0.744

0.513

0.380

0.299

0.244

0.195

0.155

J.E-5
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Attachment J.F

PRIMARYCONTAINMENTANALYSES

J.F.1 STATEMENT OF PROBLEM

It is required by NRC regulations (NUREG-0737 and NUREG-0588, References J.7-5 and

J.7-2) that safety-related equipment be qualified to withstand the radiation environment in
which they are located for the 40 years of normal plant operation plus for the 6 months
following a postulated design basis loss-of-coolant accident (LOCA). This attachment presents

a summary of the evaluation of the radiation environment inside the primary containment of
WNP-2 during normal plant operation and for the 6 months following the postulated LOCA.
This attachment also calculates the maximum integrated dose due to those radiation sources.

J.F.2 BASIC APPROACH

NUREG-0737 offers two approaches for evaluating the qualification of equipment within
primary containment; pressurized versus depressurized reactor coolant system, with the more
conservative to be considered the base case. Both cases assume the same source (100% noble
gas, 50% halogens, and 1% particulates of the core inventory). The difference between the
two is that in the pressurized case, the source is assumed to remain in the reactor coolant
system for the first 17 hr (Reference J.7-44) after the accident and then is assumed to be
released into the primary containment. In the depressurized case, there is assumed to be an

instantaneous release of 100% of the core noble gases and 50% of the core halogens to the free
volume of the primary containment (Reference J.7-45). It is also assumed that 50% of the
core halogens and 1% of the core solids are released to the reactor coolant and the suppression
pool. This causes some double counting of halogens and hence some conservatism, since only
50% of the core halogens need ever be considered for release after a LOCA.

Both scenarios, the pressurized and depressurized were evaluated and it was determined that
for WNP-2 the depressurized case results in higher integrated doses (References J.7-46,
J.7-50, and J.7-54). Therefore, it was considered to be the base case.

Due to the large number of C1E components inside primary containment, it was deemed
impractical (from both scheduling and cost considerations) to calculate the integrated dose to
each piece of equipment. Therefore, it was decided to calculate the worst point dose from
each of the major sources in the drywell and wetwell, and then to sum these for a conservative
estimate of the total integrated dose. This methodology for determining a worst-case dose for
equipment in the drywell is not valid for the region inside the sacrificial shield wall or under

Environmental qualification (EQ) of safety-related mechanical equipment has been eliminated
from the overall WNP-2 EQ program (SRM).
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the reactor pressure vessel. A point-specific radiation dose calculation is required for all
components present in either of these two regions.

J.F.3 DRYWELL

The integrated dose from each of the major sources to the drywell is tabulated in Table J.F-1.
Allvalues are the maximum dose for each source considered. Since the maximum dose does
not occur at the same location or the same time from all sources, it is not appropriate to sum
them to obtain the total integrated dose. Allof the maximum doses calculated cannot be
present for a particular accident. The highest dose (7.4 x 10 ) is calculated for a depressurized
reactor coolant system.

This dose is conservative since all of the source contributors summed do not have the
maximum dose at the same location. Ifit were determined that certain pieces of equipment
could not withstand the maximum dose, a more detailed calculation would unquestionably
result in an integrated dose of lower than 7.4 x 10 rads. A lower bound for the more detailed
calculation would be about 10 rads.

One major factor regarding the airborne contribution needs to be addressed here to understand
the results in Tables J.F-1 and J.F-2. Of the total airborne contribution (3.5 x 10 rads)
slightly over 50% of it is due to photons which have an energy of less than 0.045 MeV. These
photons are readily attenuated. As such, virtually any amount of shielding willresult in a
reduction by a factor of approximately two in the total airborne dose. Such an example is the
smallest size conduit used in containment which has a wall thickness of 0. 179 in.

This is not the only conservatism in the calculation; however, it is the most noteworthy. The
following section addresses the individual contributors, assumptions, sources, models, etc.,
used to calculate the integrated dose.

J.F.3.1 Sources

There are six major radiation sources to the equipment in the drywell. Two of these sources
are present during normal operation and four sources are present after a LOCA. They are

Normal Ops Sources

Rx Core Normal Ops Neutrons emanating directly from the reactor core
and the resultant capture gammas.

J.F-2
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Systems Normal Ops The following systems are the main sources of
radiation during normal plant operation:

a. Residual heat removal (RHR) system,
b. Reactor water cleanup (RWCU) system,
c. Main steam (MS) system, and
d. Reactor recirculation (RRC) system.

Systems Post-LOCA In addition to the systems considered under normal
operation, (except for the MS) the following
systems were also considered post-LOCA:

a. High-pressure core spray (HPCS),
b. Low-pressure core spray (LPCS), and

c. Reactor core isolation cooling (RCIC).

Airborne Post-LOCA Airborne radiation from radionuclides (noble gases

and halogens) which are postulated to be released

into the primary containment atmosphere
following a LOCA.

Plateout Post-LOCA Plateout on surfaces within containment. This
consists of radioactive iodines which are initially
airborne and subsequently plateout
(Reference J.7-34).

Wetwell Post-LOCA The radionuclides contained within the wetwell as

a result of the blowdown after the accident.

J.F.3.1.1 Reactor (Normal Operation - Drywell)

There exists a general radiation field inside primary containment due to normal plant
operation. Part of this field is due to neutron leakage from the reactor core. A fraction of
those neutrons penetrate the reactor vessel into the reactor cavity. Some will traverse

vertically while others willpenetrate the sacrificial shield wall. In addition, secondary

gammas willbe generated from neutron interaction with materials along their path.

ANISN, a one-dimensional discrete ordinates computer code was used to calculate the

transport of these neutrons, and the generation of secondary gamma rays (Reference J.7-55).

J.F-3
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The total neutron and gamma dose rates outside the sacrificial shield wall at core mid-plane are
'alculated to be

a. 5.7 rad/hr neutron, and
b. 50 rad/hr gamma

An estimate was made to determine the axial variation of the dose rate based on geometric and
material attenuation factors. The approximate dose rate reduction factors are shown in
Table J.F-3 as a function of distance from the core mid-plane.

J.F.3.1.2 Systems (Normal Operation - Drywell)

During normal operation, a radiation field exists within containment due in part to
radioactivity contained within the piping inside primary containment.

The single major source within the piping is '
fproduced by the (n,p)

' N reaction
within the core]. The dose from other sources such as fission products, corrosion products,
etc., are too small compared to N to be considered.

Calculations were done to determine the dose rate to which equipment was exposed. The
results indicated that the dose rate ranged from a high of 35 rad/hr to a low of 0.36 rad/hr.
These calculations were performed with KAP-Vand QAD-BR. They took into account the
following systems: RHR, RWCU, MS, and RRC (References J.7-47, J.7-48, and J.7-49).
The N source used was 40 pCi/g (FSAR Table 11.1-4) maximum. This is the source
strength of the N in the coolant exiting the reactor. Based on this initial source, the source
strength for the pipes of the systems considered was evaluated, and the dose calculations were
then performed.

J.F.3.1.3 System (Post-Loss-of-Coolant Accident) - Drywell

The dose rate calculations for systems post-LOCA were performed using a method similar to
that used for the systems under normal operation with two exceptions. The first was that in
addition to the RHR, RWCU, and RRC systems, the HPCS, LPCS, and RCIC systems were
also included. The second exception was that a different source was used (References J.7-48
and J.7-49). After a LOCA, the predominant source past the first minute or so is the assumed
fission product release from the core. The ' inventory, with a 7.1-sec half-life decays away
in less than a minute once the (n,p)

' N reaction stops occurring (after the reactor shuts
down).

For the base case, i.e., the depressurized case, it was assumed that 50% of the core halogens
and 1% of the core solids were released and distributed within the suppression pool and the
reactor coolant systems (References J.7-51, J.7-52, and J.7-53). As noble gases were
produced by the radioactive decay of the halogens, they were discounted on the premise that
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they would be released from the liquid to the gas rapidly. The released inventory is then

decayed for 37 discrete time intervals out to 6 months (these are given in Table J.F-7). An
average source strength is then calculated for the 6-month period. The source strength is given
in Table J.F-4.

J.F.3.1.4 Airborne - Drywell

A nonmechanistic accident scenario was postulated in calculating the airborne source. It was

assumed that after 1000 days of operation at 3556 MWt (105% of core power), 100% of the
noble gases and 50% of the halogens contained within the reactor core are instantaneously
released. After the release, no additional contribution of either noble gases or halogens is
considered. Also, plateout of halogens is considered (see Section J.F.3.1.5). (The average
airborne source strength is given in Table J.F-5.)

The above source is calculated via the ORIGEN2 computer code. After the source strength
was determined, the dose rate was calculated using the QAD-CG computer code. Details of
the model and the calculation are discussed in Section J.F.5. The value for the airborne
contribution presented in Table J.F-1 represents the dose rate at a point within the drywell
which is predominantly surrounded by air. This point was chosen because of the absence of
structural steel, piping, etc., surrounding the dose point. This would result in an upper limit
dose rate which could be expected to occur in the drywell.

The effect of the shielding afforded by the structural steel, piping, etc. (i.e., "shadow
shielding" ), within containment was considered. Advantage was taken of "shadow shielding"
when considering the contribution of the more distant airborne sources (References J.7-48 and

J.7-49). This significantly reduces the dose rate compared to the case where "shadow
shielding" is not employed. (See Section J.F.5 for modeling of "shadow shielding.")

J.F.3.1.5 Plateout - Drywell

The basis for determining the plateout source is 50% iodine inventory released after 1000 days
irradiation at a power level of 3556 MWt. However, the plateout source is only those iodines
which are removed from the airborne source and assumed to plateout on the surfaces within
containment. As such, plateout removes sources from the airborne source, and this was
accounted for in the calculations. It was assumed, however, that the noble gases generated by
the decay of the plated out halogens (I ~ Xe and BR ~ KR) are instantaneously released and
are mixed within the free volume of the drywell. In this manner, both the airborne and

plateout sources are determined with no "double counting" of nuclides. The plateout source is
given in Table J.F-6.

When the halogens are initiallyreleased, not all of them are considered available to plateout.
Of the halogens released, 2.0% are in the form of organic compounds, and 2.5% are in the
form of particulates (Reference J.7-2); and both of these forms are assumed not to plateout.
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The remaining 95.5% are considered to be in an elemental state of which one-two hundredth
remain airborne and the rest plateout. Therefore, no more than 95% of the released halogens
can ever plateout. The plateout was assumed to occur with an effective deposition velocity of
0.05 cm/sec. This translated into an effective half-life of 1.01 hr (References J.7-34 and
J.7-45). Given this half-life, the limitof a reduction of a factor of 200 is attained in slightly
over 5 hr. After that time, the percentage of plated out halogens remains constant at 95%.

~,

The dose calculations were performed with the computer code QAD-CG, incorporating a
model similar to that used for the airborne dose. (See Section J.F.5 for discussion of model
and calculations.)

Initial calculations were performed with the total plateout being distributed over: (1) the
drywell lateral surface, top, and bottom; (2) inner, outer and top surfaces of the sacrificial
shield wall; and (3) heat reflector of pressure vessel surface. Given this distribution area, the
maximum dose rate calculated was 7.04 x 10 rad/hr. However, when the remaining surface
areas within containment (i.e., equipment, piping, structural steel, etc.) were considered, the
area over which the source would be plated out increased sevenfold. A counter-balancing
effect to this reduction in plated out concentration was that the source would be more
universally distributed around any given receiver. It was estimated that the net effect would
reduce the calculated maximum dose rate by a factor of approximately three.

It is noted that the energy spectrum for the plateout source is significantly harder than that of
the airborne. As such, the comments in Section J.F.3 regarding low energy photons are not
completely applicable.

J.F.3.1.6 Wetwell - Drywell

The wetwell was also considered as a source to the drywell. However, due to distance,
self-attenuation, and the available shielding from the 2-ft-thick diaphragm floor, its
contribution to the drywell was negligible.

It was assumed that 50% of the halogens and 1% of the particulates from the core were
entrained in the water in the suppression pool. This is the same source used for the systems
post-LOCA. The air space volume above the suppression pool was assumed to have the same
volumetric source strength as the drywell air space. These are conservative premises since
only a total of 50% of the core halogens are assumed to be released after the accident.

J.F.4 WETWELL

The results for the wetwell are given in Table J.F-2. Doses were calculated for detector points
both within the suppression pool as well as in the free volume above it using QAD-CG,
applying the same modeling techniques as was used in the dryweH.

J.F-6
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With regard to the airborne contribution, the volumetric source strength is the same as the
drywell airborne source and the comments in Section J.F.3.1 regarding the low-energy
photons applicability to the wetwell.

There does exist some double counting of nuclides in the wetwell analysis. The airborne
source is 100% noble gases and 50% halogens, released into the containment (wetwell and
drywell) free volume. For the suppression pools the source is 50% halogens and
1% particulates. Since only 50% of the total core halogens are assumed to be released after an
accident, they are double counted. (The effect is small, however, because of the shielding
offered by the suppression pool water.) Another conservatism in the airborne source in the
wetwell is that, since the path for the wetwell airborne sources is via the downcomers and then

up through the suppression pool, some halogens are expected to be entrained in the water
during this transfer. (This was not considered in the calculation.) The result would have been
a smaller airborne source and in turn a smaller dose.

J.F.4.1 Sources

There are three sources of radiation to the equipment in the wetwell, all of which are present
only after an accident.

a. Airborne

The airborne source is present as a result of the initial blowdown into the
suppression pool via the downcomers,

b. Plateout

Plateout of halogens onto the surfaces in the wetwell (i.e., containment,
downcomers, etc.), and

c. Suppression Pool

The radionuclides contained within the suppression pool as a result of the
blowdown after the accident.

J.F.4.1.1 Airborne - Wetwell

The airborne source, on a specific volume basis, is equal to the airborne source in the drywell
(i.e., 100% noble gas and 50% halogen released into the total primary containment
immediately following a LOCA). However, the amount of "shadow shielding" within the
wetwell is much less than in the drywell. Hence, the contribution from sources further away
is greater. This factor accounts for the increased dose rate in the wetwell with respect to the

J.F-7
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drywell (due to airborne sources). Dose calculations in the wetwell were. done in similar
manner as for the drywell (i.e., using QAD-CG).

J.F.4.1.2 Plateout - Wetwell

As in the drywell, the source of the plateout in the wetwell is the halogens. However, the area
available for plateout is smaller in the wetwell than the drywell. This results in a dose rate in
the wetwell slightly more than double that in the drywell.

J.F.4.1.3 Suppression Pool - Wetwell

The source in the suppression pool was assumed to be 50% of the halogens and 1% of the
particulates instantaneously released from the core into the pool and the reactor coolant
system. It is further assumed that as noble gases are produced by the decay of the halogens
(I-+Xe and By~Kg), they "bubble out" of the pool, hence they are not considered a source
term. Dose rates both in the suppression pool as well as in the wetwell free volume were
calculated using QAD-CG.

J.F.5 QAD-CG MODEL

The QAD-CG computer program was used to calculate dose rates for both the airborne source
as well as the plateout. In both cases, i.e., airborne and plateout, similar modeling techniques
were used. This section defines the modeling used in both calculations (with only the drywell
used for illustrative purposes),

The QAD-CG computer code makes use of a geometry package, which allows the user to
model a calculation with the use ofpredetermined geometric bodies. The user defines a set of
geometric "bodies" (boxes, truncated cones, spheres, cylinders, etc.) and using these
"bodies," the user defines "zones" by intersection or forming unions of them to build the
shapes desired in a manner analogous to "intersections" and "unions" when one deals with
sets. The model is done three-dimensionally thereby allowing the user considerable flexibility.
These "zones" are then what constitute the computer model. (The parts of "bodies" that are
not used have no effect on the model.)

As an example, a dumbbell could be defined as the union of three "bodies": two spheres and
a long, thin cylinder between them (see Figure J.F-1). Likewise, a hemisphere could be
formed by intersection of a sphere with a box (see Figure J.F-1). In this manner, a complex
model can be defined.

In our case, the basic model was defined as a truncated cone (approximating the containment
shell) and two cylinders (approximating the sacrificial shield wall and the reactor vessel).
Figure J.F-2 illustrates this in a sectional view. The free volume of the drywell was
compartmentalized into cubes, 7 ft on a side. These cubes were formed by intersection of a
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series of tall rectangles, which are 7 ft on a side in cross-section, with cylinders at 7-ft high
intervals. (Each 7-ft high cylinder constitutes the elevational boundaries of what is referred to
as a "layer" below.) Combining these "bodies" appropriately one winds up with a truncated
cone (containment) with two cylinders (i.e., sacrificial wall and reactor vessel) and the

, remainder of the volume forced with cubes (except on the boundary of the cone or cylinders).
Figure J.F-3 illustrates this model, while Figure J.F-4 illustrates how the layer from el. 513 ft
6 in. to el. 520 ft 6 in. is modeled.

Allmajor structures, pipes (6 in. and above), hangers, etc., within the drywell were then
located, and the mass of steel in each cubicle determined. These were translated into average
densities such that each cube had an average density assigned to it. These are illustrated on
Figures J.F-S to J.F-9 for the lower five layers. (For the purpose of clarity, the densities
shown are much cruder than the 41 used in the code.) In those cubicles which are noted to
have zero density, the density of air was assumed.

In Figures J.F-7 to J.F-9 a large void (air only) exists in the southwest (fourth) quadrant in
layers 3 and 4. It was in this region that the airborne dose rate was calculated. This region
provides us with a volume which is large enough so that the "shadow shielding" (smearing
discrete shielding within a cubicle into an average density in the cubicle) beyond its boundary
is justified.

Several runs were made using this model with various source volumes. Three runs were made
placing the source terms within the elevational boundaries of layers 3, 4, and 5, respectively,
and another run was made by placing the source from the lower elevational boundary of
layer 1 up to the upper elevational boundary of layer 2. It was noted that ) 95% of the total
dose contribution from these five layers came equally from layers 3 and 4. In other words, the

. further away the source layer, the smaller the contribution. Also, shadowing shielding in
layers 1 and 2 provided sufficient attenuation as to make the contribution to the total dose
negligible. The same is true also for all layers above layer 5.

Plateout was calculated in a similar manner, increasing the source until successive
contributions became negligible. For the plateout, the dose point was taken near the sacrificial
shield wall. Other points were also considered, but the dose rate near the sacrificial shield
wall was found to be the maximum. Again, the dose point was taken between layers 3 and 4
to maximize the dose rate.

J.F.6 CODES

J.F.6.1 FSPROD

FSPROD is a computer program which calculates the inventory and activity of radioactive
fission products, produced from the thermal fission of U, as a function of fission rate and
decay time after fission. The program is used in establishing the gross and specific gamma
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and beta activity of those fission products. The calculation incorporates 123 fission product
nuclides and is based on Perkins and King data.

J.F.6.2 ORIGEN2

ORIGEN2 is a point depletion and decay computer code for use in simulating nuclear fuel
cycles and calculating the nuclide composition of materials contained therein. The code
represents a revision and update of the original ORIGEN computer code. The general function
of the ORIGEN2 computer code is to calculate the nuclides present in various nuclear
materials by determining the buildup and depletion of nuclides during irradiation and decay.
The code can also account for reprocessing (i.e., chemical separation) and continuous feed,
removal, and accumulation of nuclear materials,

J.F.6.3 QAD-BR

QAD-BR is a point kernal computer code designed to evaluate gamma penetration of various
shield configurations. It is a modification of QAD-PSA; i.e., it has no capability for neutron
calculations. The program provides an estimate of the uncollided and collided gamma flux,
dose rate, energy deposition, and other quantities which result from a point-by-point
representation of volume-distribution source of radiation.

J.F.6.4 QADI
QAD-CG is also a modification of the QAD-P5A computer program. It is similar to QAD-BR
in application with the major difference being in the geometry description. QAD-CG makes
use of a combinatorial geometry package originally developed for MORSE. It is one of the
more versatile geometry packages to be available in the QAD family of computer codes.

J.F.6.5 KAP-V

KAP-V is a hybrid of the QAD computer code. Analytically, it is identical to QAD as it is a
point kernal code. The major differences are changes in input allowing more flexibilityin
running successive cases. It also has internal libraries for attenuation and buildup data which
can be used by default for convenience.

J.F.6.6 ANISN

ANISN is a one-dimensional Sn transport code with anisotropic scattering. It allows for the
solution of the transport equation for neutrons and photons using the discrete ordinate method.

J.F-10
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TABLE

J.F-1'NTEGRATED

DOSE IN DRYWELL

Source

Reactor

Systems - normal

Systems - LOCA

Airborne

Plateout

Suppression pool

Maximum Average
Dose

Rate'rad/hr)

5.6 x
10'.5

x 10

Exposure
Time

32 years

32 years

6 months

6 months

6 months

6 months

Dose'rad)

1.6 x 10

9.9 x 10

3.2 x 10

3.7x 10

1.0x 10

(4.5 x 10

'ot valid for regions inside the sacrificial shield wall or under the reactor pressure
vessel (a point specific radiation calculation is required for components in these
two regions).

Also see Figure J.F-10.

'aximum dose rate from individual contributors does not necessarily occur at the
same location or for the same accident.

(40-year plant life) x (0.8) availability to account for down time.
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TABLEJ.F-2

INTEGRATED DOSE IN WETWELL

Source

Maximum Average
Dose

Rate'rad/hr)

Exposure
Time

Dose'rad)

Dose above su ression ool

Airborne

Suppression pool

Plateout

Dose within su ression ool

1.8 x 10

2.0 x 10

2.7x 10

6 months

6 months

6 months

8.2x 10

9.1 x 10

1.2x 10

Airborne

Suppression pool

2.9 x 10

5.5 x 10

6 months

6 months

1.4x 10

2.5 x 10

'aximum dose rate from individual contributors does not necessarily occur at the
same location.

J.F-12
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TABLEJ.F-3

APPROXIMATEDOSE RATE REDUCTION FACTOR
VERSUS DISTANCE FROM CORE MID-PLANE

FOR REACTOR INTEGRATED DOSE

Distance
(ft)

10

15

Reduction
Factor

1.0

0.5

0.02

1x10

J.F-13
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TABLEJ.F-4

SUPPRESSION POOL AND SYSTEM
(LOSS-OF-COOLANT ACCIDENT) LIQUIDSOURCE TERMS

0-6 MONTH AVERAGEAFTER LOSS-OF-COOLANT ACCIDENT

MeV

0.015

0.025

0.0375

0.0575

0.085

MeV/sec

1.8E+ 14

3.5E+14

4.8E+14

1.4E+14

5.8E+14

MeV/cm
-sec'.4E+4

8.5E+4

1.2E+5

3.5E+4

1.4E+5

0.125

0.225

0.375

0.575

0.85

2.2E+15

4.0E+15

4.8E+16

5.5E+16

7.2E+16

5.3E+5

9.6E+5

1.2E+7

1.3E+7

'.7E+7

1.25

1.75

2.25

2.75

3.5

5.0

1.5E+16

1.8E+16

2.1E+15

9.1E+ 14

1.1E+14

7.4E+13

3.7E+6

4.3E+6

5.1E+5

2.2E+5

2.6E+4

1.8E+4

'olume considered was that of the suppression pool plus that of the reactor coolant
system.

J.F-14
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TABLEJ.F-5

AIRBORNE SOURCE TERMS
0-6 MONTH AVERAGEAFTER LOSS-OF-COOLANT ACCIDENT

MeV

0.015

0.025

MeV/sec

2.5E+14

2.1E+14

MeV/cm
-sec'.5E+4

2.1E+4

0.0375

0.0575

6.9E+15 7.1E+5

3.0E+13 3.0E+3

0.085

0.125

0.225

0.375

0.575

0.85

1.25

1.75

2.25

2.75

3.5

5.0

1.4E+16

3.7E+13

4.4E+15

3.0E+15

4.0E+15

3.2E+15

3.4E+15

2.6E+15

3.9E+15

6.7E+14

2.1E+14

9.5E+13

1.4E+6

3.8E+3

4.5E+5

3.1E+5

4.1E+5

3.2E+5

3.5E+5

2.7E+5

4.0E+5

6.9E+4

2.2E+4

9.7E+3

'olume considered was total; i.e., drywell plus wetwell free volume.

J.F-15
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TABLEJ.F-6

DRYWELLPLATEOUT SOURCE TERMS
0-6 MONTH AVERAGE AFTER LOSS-OF-COOLANT ACCIDENT

MeV

0.015

0.025

0.0375

0.0575

0.085

0.125

0.225

0.375

0.575

0.85

1.25

1.75

2.25

2.75

3.5

5.0

MeV/sec

3.6E+13

1.8E+14

5.4E+13

2.0E+13

3.2E+14

1.9E+13

2.8E+15

4.4E+16

2.4E+16

7.6E+15

9.6E+15

3.4E+15

5.2E+14

7.3E+12

1.3E+13

2.9E+11

MeV/cm
-sec'.3E+5

3.2E+6

9.5E+5

3.6E+5

5.7E+6

3.4E+5

4.9E+7

7.7E+8

4.2E+8

1.3E+8

1.7E+8

5.9E+7

9.2E+6

1.3E+5

2.3E+5

5.1E+3

'hese values should be reduced by a factor of seven when all structural, component
and equipment surfaces in containment are considered.

J.F-16
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TABLEJ.F-7

TIMEMESH SPACING USED IN SOURCE CALCULATIONS
(vmmrES)

0

20

40

60

80

100

120

180

240

300

360

420

480

640

800

960

1120

1280

1440

2160

2880

3600

4320

5040

5740

14400

28800

36000

43200

57600

72000

86400

108000

129600

151200

172800

216000
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TABLEJ.F-8

Lower Boundary
(MeV)

SOURCE ENERGY GROUP STRUC'I'URE

Upper Boundary
(MeV)

Average Energy
(MeV)

0.00 0.02 0.015

0.02 0.03 0.025

0.03 0.045 0.0375

0.045 0.07 0.0575

0.07 0.10 0.085

0.10 0.15 0.125

0,15 0.30 0.225

0.30 0.45 0.375

0.45 0.70 0.575

0.70 1.0 0.85

1.0 1.5 1.25

1.5 2.0 1.75

2.0 2.5 2.25

2.5 3.0 2.75

3.0 4.0 3.5

4.0 6.0 5.0

J.F-18
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Form No. 060690

WASHINGTON PUBLIC POWBR

44 SUPPLY SYSTEM
NUCLEAR PLANT 2 FSAR Draw. No. 970187.69 Rov. Figure J,F-1

Geometry Examples
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Fona No. 960690

WASHINGTON PUBLIC POWBR

44 SUPPLY SYSTEM
NUCLEAR PLANT 2 FSAR Draw. No. 970187.70 Rcv. Rgura J.F-2

Basic QAD-CG DrywellModel
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WASHINGTON PUBLIC POWER

4S SUPPLY SYSTEM
NUCLEAR PLANT2 FSAR

Form No. 960690

Draw. No. 970187.71 Rev. Figure J.F-3

Isometric ofDrywell Model
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WASHINGTON PUBLIC POWER

4P SUPPLY SYSTEM
NUCLEAR PLANT2 FSAR Draw. No. 970187.72 Rev. FI9Ufe J.FP

Isometric of El. 513 ft 6 in. to 520 ft 6 in.
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Air (0.1 0.1 - 0.5 0.5- 1.0 21 0 9m
CC

illustrative Only - Code Used 41 Density Groups

WASHINGTON PUBLIC POWER

4S SUPPLY SYSTEM
NUCLEAR PLANT2 FSAR Draw. No. 970187.73 Rev. Figure J.F-5

Plan. at El. 499 ft 6 in.
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Air <0.1 0.1 - 0.5 0.5 - 1.0 21.0 gm
CC

Illustrative Only - Code Used 41 Density Groups

iVASHINGTON PVBLIC POIUBR

44 SUPPLY SYSTEM
NUCLEAR PLANT2 FSAR

Form No. 960690

Draw. No. 970187.74 Rov. Figure J.F-6

Planet El. 506 ft 6 in.
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Air (0.1 0.1 - 0.5 0.5 - 1.0 210 gm
CC

Illustrative Only - Code Used 41 Density Groups

Form No. 960690

WASHINGTON PUBLIC POWER

4S SUPPLY SYSTEM
NUCLEAR PLANT 2 FSAR Draw. No. 970187.75 Rev. Figure J,F-7

Plan at El. 513 ft 6 in.
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Air (0.1 0.1 - 0.5 0.5 - 1.0 21 0 grn
CC

Illustrative Only - Code Used 41 Density Groups

Form No. 960690

WASHINGTON PUBLIC POWBR

C> SUPPL V SVSTBM
NUCLEAR PLANT2 FSAR Braw. No. 970187.76 Rev. Figure J,F-8

Plan at El. 520 ft 6 in.
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Air (0.1 0.1 - 0.5 0.5 - 1.0 21 0 grn
CC

illustrative Only - Code Used 41 Density Groups

WASHINGTON PUBLIC POWER

19 SUPPLY SYSTEM
NUCLEAR PLANT 2 FSAR

Form No. 960690

Draw. No. 970187.77 Rev. Rgure J.F-9

Plan at El. 527 ft 6 in.
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Attachment J.G

BETA DOSE CON'HUBUTIONINPRMARY CONTAINMENT

The source volume used for the beta dose analysis in primary containment is a sphere

surrounded by a shell of sufficient thickness to stop all outside beta particles from entering the
source volume. This spherical source volume is conservative for any generalized source

volume shape (the dose at the center of the sphere is higher than the dose at any point of any
generalized source of equal total volume).

The assumptions used in the analysis are as follows:

a. Atmosphere inside the equipment casing is identical to the atmosphere in
primary containment. This is conservative because there willactually be some

delay in transport of the gaseous fission products into the equipment;

b. The initial beta source term used was 100% of core noble gases and 50% of
core halogens (References J.7-2 and J.7-34);

C. Daughter products of the airborne noble gases and halogens are included in the
calculation of the airborne dose which is conservative and was required by the
use of ORIGEN2 as a source code (Reference J.7-8);

d. Plateout of halogens inside primary containment was utilized as allowed per
Reference J.7-34. The dose contribution of fission products plated out on

equipment casings was neglected. The deletion of dose contributions from
fission products plated out on equipment casings is acceptable, since equipment
surface areas are small relative to the available containment surface area. In
addition, the betas emitted from plated out fission products would be absorbed
in the equipment casing and, hence, would not affect internal components;

e. No primary to secondary containment leakage is assumed since it maximizes the
beta source concentration in primary containment;

Activityis assumed to be uniformly distributed throughout the containment free
volume which is reasonable, considering the mixing effects of the loss-of-
coolant accident (LOCA) blowdown and the operation of the drywell fan
coolers; and

g. A spherical volume representing the equipment casing willbe used.

The beta dose to equipment is dependent on the internal volume size of the piece of equipment.
The beta dose is determined through the use of an energy dependent geometry factor and a
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ratio of the internal equipment volume to an infinite cloud. The beta dose contribution is
excluded from the worst case total integrated gamma doses of primary containment shown in
Section J.6.1 and Tables J.F-1 and J.F-2. The beta dose contribution is also excluded from
the value, pump, and fan tables for C1E/SRM equipment in a primary containment
environment.

The discussion and development of beta dose rate variation due to beta energy distribution in a
one-dimensional absorbing medium is also valid for primary containment analysis.

Thus, the dose as a function of volume radius is given by the dual relation:

D( ) D P P(Pz )] 0<
[1 —exp (-p~r~)]

This relation may be transformed to a function of volume by noting that V = 4 z r /3.
IU

Since pn and rn vary for each beta energy, this equation cannot be solved analytically from the
case of a mixture of many beta energies, which is the case at hand. However, since D Do for
each beta energy is known (from the calculation of the semi-infinite source), D«„> for each
beta energy at a given volume may be determined. Allcontributions to the total dose at a
given volume are then added together.

The volumes evaluated in this analysis were 10, 10, 10, and 10 cm . Table J.G-I
summarizes the semi-infinite volume for each beta energy group. Table J.G-1 also indicates
the beta dose reduction factor for each of the beta energy groups at the finite beta volumes of
interest. A plot of the integrated post-LOCA doses for these finite beta volumes is shown in
Figure J.G-1. These results reflect the reduction in beta air dose from the semi-infinite
medium air dose to a finite volume air dose.

The integrated beta infinite airborne dose for the primary containment as a function of time
post-LOCA is shown in Figure J. G-2.

The absorbed beta dose within a physical target is not always equal to the beta dose at a
. mathematical point in air at the surface of that piece of equipment. The beta ionization energy

(dose) deposited on the surface of a solid object is distributed in a thin surface layer to a depth
equal to the beta range in the material. The relative material penetration of the different beta
energy groups is used to provide a total integrated LOCA dose as a function of material depth.

Finite volume beta dose reduction factors were determined for each of the 10 beta energy
groups. These factors are used to provide total integrated LOCA dose as a function of
material penetration to reduce volume exposure.

J.G-2
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Thus, the integrated dose values (Figure J.G-l) can be used as the absorbed material dose with
a standard order of magnitude for reduction for material beyond 0.030-in. thickness or a dose

reduction versus thickness based on the range of beta penetration within the material can be
calculated.

J.G-3
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TABLEJ.G-1

DOSE RATE REDUCTION FACTORS FOR THE
POST-LOSS-OF-COOLANT ACCIDENT

BETA ENERGY GROUPS AT FINITEVOLUMES

Energy Group
(MeV) Vn(cm) 10 cm

D~
D

for Volumes

10" cm 10 cm 10 cm

0.02 - 0.10

0.10 - 0.20

0.20 - 0.40

0.40 - 0.70

0.70 - 1.0

1.0 - 1.3

1.3 - 1.6

1.6 - 2.0

2.0 - 2.5

2.5 - 3.0

120.0

4.08 x 10

8.58 x 10

1.36 x 10

1.04 x 10

3.46 x 10

8.18 x 10

1.59 x 10

3.20 x
10'.47

x

10'.0

0.486

0.260

0.127

0,0695

0.0467

0.0348

0.0276

0.0215

0.0167

1.0

0.763

0.478

0.254

0.144

0.0979

0.0735

0.0585

0.0457

0.0356

1.0

0.960

0.755

0.468

0.284

0.199

0.152

0.122

0.0960

0.0752

1.0

1.0

0.955

0.744

0.513

0.380

0.299

0.244

0.195

0.155

J.G-5
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Attachment J.H

VITALAREAS AND ACCESS ROUTES ANALYZEDFOR
POST-LOSS-OF-COOLANT-ACCIDENT OPERATIONS

This attachment represents the methodology and assumptions used to determine the integrated
dose to equipment and personnel for vital areas and access routes outside the reactor building
during post-loss-of-coolant accident (LOCA) operations. The source term is the reactor
building elevated vent with gaseous effluents being filtered by the standby gas treatment
system (SGTS) prior to discharge to the atmosphere.

J.H.1 SOURCE OF RADIOACTIVITYTO THE REACTOR BUILDINGELEVATED
VENT

Two contributions were considered as the source of the radioactivity to the reactor building
elevated vent:

a. Leakage from the drywell to the reactor building and discharged via the SGTS
to the reactor building elevated vent was assumed at a rate of

0.5%/day = 2.1E-4/hr, and

b. Leakage from the assumed leaks on the main steam isolation valves (MSIVs) in
the main steam tunnel was assumed at a rate of

0.17%/day = 7.1E-5/hr (Reference J.7-56)

Thus, the total leakage rate of activity from the primary system is assumed to be

0.67%/day = 2.8E-4/hr.

J.H.1.1 Reactor Buildin AirDischar e Rate

Allradioactivity considered outside the reactor building is assumed to discharge via the reactor
building elevated vent.

The removal rate of the reactor building ventilation can be determined as follows:

Removal rate = T dischar e rate
Reactor building volume

SGTS discharge flow = 2430 ft /minute
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Reactor building volume = 3.5E+6 ft

Thus, the removal rate is as follows representing one volume change per day:

(2430 ft'min)(60 min/hr)
35E+ 6

ft'emoval

rate = 4.2E-2/hr

This removal rate was used in the determination of radiation levels outside the reactor
building.

J.H.2 POSTACCIDENT DESIGN DOSE (PADD)

A small computer program (PADD) was written to complete the calculations for the
18 nuclides over various time periods and sum the results. The equation used to determine the
dose is as follows:

Dose(rad) =, DF(j) (—* TF * ') (J.H-1)
1

where

Dose„-, = Rads from jth nuclide for the ith time period.

Rad*m
DF; = Gamma dose factors for semi-infinite cloud . for jth nuclide.

Ci *hr

X/Qi = sec/m for gaseous releases from the reactor building vent to the atmosphere
3

for the ith time period.

RF = Removal fraction of activity via the standby gas treatment.

TF = 0.01 for particulates and iodines (99% efficiency or RF).

TF = 1.0 for noble gases (VBV-2FSAR Section 6.5).

Ql; = Integrated activity ofjth nuclide over ith time period that was released via
leaks in the MSIVs (curies/hour).

Q2; = Integrated activity ofjth nuclide over the ith time period that was released
via leakage from the primary to secondary containment (curies/hour). 0,
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3600 = Conversion from hours to seconds.

J.H.2.1 Assum tions Used in / Calculation Methodolo

The following equation from "Meteorology and Atomic Energy" (Reference J.7-31) was used

to determine the X/Q values shown in Table J.H-1.

Dilution = 2.22(M) (3.16 + 0.1 „,)'—
(Aex)'" V.x

(J.H-2)

= F> (building wake factor)

M = 1 ifintake and exhaust same elevation

M = 2 ifintake and exhaust separated by one floor

M = 4 ifintake is in building wake cavity

= shortest intake exhaust arc length

Aex = exhaust area

V „= mean approach flow

V,„= mean exhaust flow

The intake was assumed to be for category F weather conditions with a V „= 1 meter/sec.

Then X/Q =
FB RR

F> = building wake factor

RR = release rate from reactor building vent (m /sec)

Concentration in reactor vent

Cv = Q/RR

where

Q = curies/sec released

J.H-3
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Therefore:

Concentration at intake C>
—— Cv/Fa

C, ~~ I = Q(X/Q)
i

Q =
j Q(x/Q) =(—)

Q
Fs Fa RR

1
(X/Q) = = total dilution factor (D,).

An F class stability was assumed for atmosphere conditions and 5% meteorology was then
applied for time periods from 0 to 180 days. The dilution factors decrease by the following
ratios for the time periods indicated.

Time r 0-2 2-8 8-24 24-96 96-4320
0.35 0.04 0.02 0.01

The dilution factors were multiplied by the 5% meteorology ratios to determine the actual X/Q
values used in these computations as presented in Table J.H-1.

J.H.2.2 Inte rated Activit uations sed in this Anal sis

The time dependent activity of each nuclide being released from the MSIV was analyzed as
follows:

dA1 = PAodt ( 1 0.0067)
24 (J.H-3)

where

P = Fractional leak from MSIVper hour (7.1 E-5/hr)
ll

A, = Initial activity ofjth nuclide in primary containment at t = 0 hr

Thus, the activity concentration over a time period of t> to t2 is
(

r'A ~ I (X+2.8E-4)t
I

01

~
I
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Q
— p [e-(k+2.8E-4) tl elk + 2.8E-4) t2

](a+2.SE-4) L
(J.H-4)

The integrated activity concentration from the primary to secondary containment leakage, Q2,
was calculated as follows:

dAz = KAg - LzCz -~ A~
dt

(J.H-5)

where

K = Fractional leak rate from primary containment

0.005 2.1E-4 hr-1
24hr

A, = Activityin primary containment

'0.0067
A,exp -(A, + 't

24

A, = Initial activity (Ci) at t = 0

~0.00 7 = Leakage removal rate from primary containment per hour

24'.8E-4 hr

L2 = Discharge rate from reactor building vent via standby gas treatment
2430 ft /min (60 min/hr)

1.46E+5 ft /hr

C2 = Activityconcentration in secondary containment

A2 = Curies in secondary containment

V2 = Volume in secondary containment

Rearranging

= kA.exp [-(X + 2.8E-4)tj -—A2- X,A2
dA2 L2

dt V2
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01

dA2 = kA.'e ' (—+ X) A2
-F t L2

V2

dA2 = kApe - F2 A2 dt

(J.H-SA)

where

L2
F2 =+-

V2

F| = (X + 2.8E-4)

A2' kAg - F2A2

A2'+ FaAa = r(t)

r(t) = kA.e "'J.H-6)
solving

A2 =e "" ( ') e ""'C
F2- Fi

att=o,A2=o

c = —0.005A.

(J.H-7)

Thlls,

A2(t) = 0.005A,e "'1-e <'~'>')

L2A.(),
V2

Q2 — '0.005A t'. ~i'1-t:.~"
)J3.5 E+6

ft'J.H-8)
where C2 = 0.042 (J.H-9) I
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thus,

Q2 = 2.11E-4 A,e.~l'l-e.c~')

To determine the integrated concentration:

Q2(t) = 2.1E-4A... I~ [e." -e.<"+~~] dt

Solving,

ce -c24 „e .cgtA
Q2 = 2.1E-4A.,e ~'~ -e ~'~1

X +C2 (J.H-11)

The values of Q1 and Q2 are substituted in for each nuclide and each time period. Then using
equation (J.H-1), the dose commitment for each nuclide and each time period may be
calculated, These results are presented in Section J.6.3.

J.H-7



1

l<J

t
'

'



%NP-2 FSAR Amendment 53
November 1998

TABLEJ.H-1

POST-LOSS-OF-COOLANT ACCIDENTX/Q VALUES'SED FOR CALCULATIONS
OF INTEGRATED DOSES OUTSIDE THE REACTOR BUILDING

Area 0-2

Time (hr)

2-8 8-24 24-96 96%320

Security center

Auxiliary security center

Sample analysis area (end of cycle)

Nitrogen supply to accumulators

Standby service water pump valves

Remote shutdown room

Switchgear room 1

Switchgear room 2

Radwaste control room

Battery racks
Direct current battery charger
Motor control center

Three motor control centers/
Three switchgears
Direct current battery charger and rack

Diesel oil tanks

Solid radwaste control panel

Sample of elevated release duct

(180 days)

2.1E-4 7.35E-S 8.4E-6 4.2E-6 2.1E-6

1.2E-4 4.2E-S 4.8E-6 2.4E-6 1.2E-6

2.6E-4 9.1E-S 1.0E-S S.OE-6 2.5E-6

2.6E-4 9.1E-5 1.0E-S S.OE-6 2.5E-6

1.2E-4 4.2E-S 4.8E-6 2.4E-6 1.2E-6

2.6E-4 9. 1E-5 1.0E-S S.OE-6 2.5E-6

2.6EP 9.1E-5 1.0E-S S.OE-6 2.5E-6

2.6EC 9.1E-S 1.0E-S 5.0E-6 2.5E-6

2.6E-4 9. 1E-5 1.0E-S S.OE-6 2.5E-6

2.6E-4 9.1E-S 1.0E-S S.OE-6 2.5E-6

2.6EX 9.1E-S 1.0E-S 5.0E-6 2.5E-6

2.6E-4 9.1E-S 1.0E-S S.OE-6 2.5E-6

2.6E-4 9.1E-S 1.0E-S 5.0E-6 2.5E4

8.0E-4 2.8E-4 3.2E-S 1.6E-S 8.0E-6

The standby service water pump valves are approximately 700 ft from the release point. This distance

is too great to calculate a dilution based solely on a building wake factor. However, the conservative

assumption willbe made that the dilution at the valves is the same as at the auxiliary guard house

which is only 420 ft.

'hese values are based on an MSIV leak rate of0.22%/day not the 0.17%/day previously listed.

The results are acceptable and conservative for a leak rate of 0. 17%/day.

" Read as 2.1 x 10 etc.

J.H-9
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