Directon

i Non-Power Reactor Project Direc

nd portion ot the ( it responses to the subject ¢

s WAS prov ided to the NRC via the above reference

opriate, with these resy

\ {L L\‘\f\\’\*'\j

P. W. Marriott, Manage
Regulatory and Analysis Services
\'I ( ‘-_\w' 408\ & A

NR(




1991 MEET

Response

Response

Response
Response

Response

rResponse

Response

Response

Response provided




3

GE still evaluating impact.,
Also, pursuing E-7 recurrence
interval.

DELAY

onse provi
and 3.6~2

Response provic

See response to
Tunnel) above.

- DNR2A ~ \ \ C . oA . 5

DBA Analysis on GE Response provic
3. 2=22 o By
6.2=-22, 22a, 23

attached.







revisited.

‘ovided

‘eanalysis.




ocation of Makeup Ailr lets ; Resolved pending recalculating
all of the Chapter 15
radiological accidents.

otection fror onfined L=t ion Resolved.
leases

strumentation IRC ovided on Amendment 16. NRC
1l review.

tive Pressure in Control and G Response provided 3

081
echanical equil

Response provided 3,

rided

analysis.,

review

onse provi

- s
L& O

nse provided on page
6 att

Required CST wventory ) sponse provided on page
attached.




«2.10
(1)

«2.10
(4)

«2.10
(5b)

«2.10
(5¢)

Subject
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9.2.10 MAKEUP WATER WATER SYSTEM (PURIF1ED)

MUWP interface with SR Systems
Demineralized Water Makeup and
Storage Tank Capacities

Water Supply Specifications

Applicant Scope

GE

GE

GE

GE

Response provided 3/28/91.

Response provided
9.2-13 attached.

on page

Response provided 3/28/91.

Response provided on page

9.,2-13 attached.

9.2.11 REACTOR BUILDING GOOLING WATER . (STEM (RCW)

Missile Protection

Heat Exchangers

8izing of Heat Exchangers

Four Hour Shutdown with Loss
of AC Power

Protection of RCW from KELB/MELB

Service Water System Description
and Interface with Sea Water

None

GE

NRC

GE

None

GE

GE

Resolved.

Response provided on pages
Will reexamine the basis
for need to address 4 hour
shutdown heat load.

Response provided on page
9.2=13 attached.

Resolved in Amendment 14,
Response provided 3/28/91.

Response provided on pages
9.2.11 and 9.2-25d attached.
P&ID will be provided in May. |
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SUMMARY STATUS OF GE/NRC MARCH 4-6,

1991 MEETING ON

PLANT SYSTEMS OPEN ISSUES

—SMRIECt

Contreol of Heavy Load Movement
Over Spent Fuel Pool

Protection of Safety~Related

Equipment During Heavy Load Oper.

Additional Details Concerning
Hoists

Single~Failure Criteria for
Hoists and lifting Devices

Limit and Safety Devices and
OHLHS FMEA
- Limit and Safety Devices
Portion
- OHLHS FMEA Portion

Heavy Load Operations in the
Control Building

11.3.1 GASEQUS WASTE MANAGEMENT

Monitoring of the Exhaust from
the Turbine Building

Sensitivity of Secondary Cont.
Exhaust Monitoring

Relative Location of the Plant
Release Point

Action

GE

GE

GE

GE

GE
GE

GE

GE

GE

NRC

11.4.1 SOLID WASTF MANAGEMENT SYSTEM

Compliance with 10CFRé61

11.4.2 EVALUATION FINDINGS
Radwaste Storage Capacity

Cement Glass as a Waste
Solidification Agent
Incinerator Description
Inconsistencies in Addressing

Estimated Waste Shipments

Illegible P&IDs

GE

GE

GE

GE

GE

comments

See Attachment 1.
See Attachment 1.
See Attachment 1.

See Attachment 1.

See Attachment 1.
See Attachment 2.

See Attachment 1.

See response to item 10.3(1).
Respcnse provided on page
11.5-3 attached.

Provided in Amendment 16. NRC

will evaluate.

Response provided 3/28/91.,

Responge provided 3/28/91.
Response provided 3/28/91.
Response provided 3/28/91.

Response will be provided in
May.

None Resolved.
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11.5.1
(2)

11.5.1

11.5.1

11.5.1 PROCESS AND EFFLUENT RADIOLOGICAL MONITORING AND

SAMPLING SYSTEM*
Classification of Exhausts as GE
Non=Radioactive
Direct Effluent Release Paths GE
to the Environment
Keactor Service Water Effluent GE
Monitoring
Continuous Monitors Channel GE

Ranges and Sensitivities

RB Fuel Area Vent Exhaust GE

Monitoring

Plant Vent Exhaust Sampling GE

Design and Qualification of GE/NRC
Accident Monitoring

Instrumentation

11.2 LIQUID WASTE MANAGEMENT SYSTEM

(This additional open item was not
discussed during the meeting)

Local Alarm Capability for the GE
Condensate Storage Tank

Response provided on page
11.5-1 attached.

Response provided on pagrs
11.5-1 and 11.5-8 attached.

Response provided 3/28/91.
Response provided on pages
11.5-13,14,15,16,17,18 and 21
attached.

See response to 11.3.1(2).
Response provided on pages
11.5-20 and 11.5-22 attached.
Both NRC and GE will review

the adequacy of the info.
provided in Amendment 16.

Response provided on next page.

* Several clarifying changes were made to Section 11.5 in addition to
responding to the open itens. '
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ATTACHMENT |

9.1.8 Overhead Heavy Load Handling Systems
9.1.5.1 Design Bases

The equipment covered by this subsection handle items considered as heavy loads
that are handled under conditions that mandate critical load handling compliance.

Critical load handling conditions include loads, equipment, and operations, which if
inadvertent operations or equipmem malfunctions either separately orin
combinatic, could cause; (1) a release of radioactivity, (2) a criticality accident, (3)
the inability to cool fuel within reactor vessel or spent fuel pool or (4) prevent safe
shutdown of the reactor. This includes risk assessments to spent fuel and storage
pool water levels, cooling of fuel pool water, new fuel criticality. This includes all
components and equipment used in moving any load weighing more than one fuel
assembly including the weight of its associated handling devices (i.e., one ton).

The reactor building crane as designed shall provide a safe and effective means for
transporting heavy loads including the handling of new and spent fuel, plant
equipment and service tools. Safe handling includes design considerations for
maintaining occupational radiation exposures as low as practicable during
transportation and handling.

Where axglicable. the appropriate seismic category, safety class quality group,
ASME, ANSI, industrial and electrical codes have been identified (see Table 3.2-1
and Table 9.1-6). The designs will conform to the relevant requirements of General
Design Criterion 2, 4 and 61 of 10CFR Part 50 Appendix A.

The lifting capacity of each crane or hoist is designed to at least the maximum actual
or anticipated weight of equipment and handling devices in a given area serviced.
The hoists, cranes, or other lifting devices shall comply with requirements of ANSI
N14.6, ANSI B30.9, ANSI B30.10 and NUREG-061 gubsection 5.1.1(4) or 5.1.1(5).
Craaes and hoists are also designed to the criteria and guidelines of NUREG-0612
Subsection 5.1.1(7), ANSI B30.2 and CMAA-70 specifications for electrical
overhead traveling cranes, including ANSI B30.11, ANSI B30.16, and NUREG-
0554 as applicable.

9.1.5.2 System Description
9.1.5.2.1 Reactor Building Crane

The Reactor Building is a reinforced concrete structure which encloses the
reinforced concrete containment vessel (RCCV), the refueling floor, new fuel
storage vault, the storage pools for spent-fuel and the dryer and separator and other
equipment. The reactor building crane provides heavy load lifting capability for the
refueling floor. The main hook %150 ton capacity) will be used to lift the concrete
shield blocks, drywell head, reactor pressure vessel (RPV) head insulation, RPV
head, dryer/separator strong back, RPV head strongback/carousel, new fuel
shipping containers, and spent fuel shigping cask. The orderly placement and
movement Faths of these components by the reactor building main crane precludes
transport of these heavy loads over the spent fuel storage pool or over the new fuel
storage vault.

The RB crane will be used during refueling/servicing as well as when the plant is
online. During refueling/servicing, the crane handles the shield plugs, drywell ard



reactor vessel heads, siteam dryer and separators, etc. (see Table 9.1-7), Minimum

crane coverage must include RB refueling floor laydown areas, and RB equipment

storage pit. During normal plant operation the crane will be used to handle new

fuel shipping containers and the spent fuel shipping casks. Minimum crane

coverage must include the new fuel vault, the RB equipment hatches, and the spent

fuel cask loading and washdown pits. A description of the refueling procedure can
insection9.1.4

The RB crane will be interlocked to prevent movement of heavy loads over the
spent fuel storage portion of the spent fuel storage pool. Since the crane is used for
handling large heavy nbecc[s over the open reactor the crane is of type I design. The
reactor building crane shall be designed to meet the single-failure-proof
requirements of NUREG-(0554,

9.1.5.2.2 Other Overhead Load Handling Systems
9.1.5.2.2.1 Upper Drywell Servicing Equipment

The upper drywell arrangement provides servicing access for the main steam
isolation valves (MSIVs), feedwater isolation valves, safety relief valves (SRVs),
Emergency Core Cooling Systems (ECCSs) isolation valves, and drywell cooling
coils, fans and motors. Access to the space is via the RB through either the upper
drywell personnel lock or equipment hatch. All equipment is removed through the
upper drywell equipment hatch, Platforms are provided for servicing the Feedwater
and mainsteam isolation valves, safety relief valves, and drywell cooling equipment
with the object of reducing maintenance time and operator exposure. The MSIVs.
SRVs, and feedwater isolation valves all weigh in excess of 2000 kg. Thus are
considered heavy loads.

With maintenance activity only being performed during a refueling outage, only safe
shutdown ECCS piping and vaives need be protected from any inadvertent load
drops. Since only one division of ECCS is required to maintain the safe shutdown
eondition and the ECCS divisions are spatially separated, an inadvertent load drop
that breaks more than one division of ECCS is not credible. Inaddition, two levels
of piping \upﬁmrt structures and equipment platforms separate and shield the ECCS
piping from the heavy loads transport path

This protection is adequate such that no credible load drop can cause either (1) a
release of radioactivity, (2) a criticality accident, or (3) the inability to cool fuel
within reactor vessel or spent fuel pool; therefore, the upper drywell servicing
equipment is not subject to the requirements of subsection 9, 1.5,

9.1.5.2.2.2 Lower Drywell Servicing Equipment

The lower drywell (L/D) arrangement provides for servicing, handling and
transportation operations for RIP, ana FMCRD. The lower drywell OHLHS
consists of a rotating equipment service platform. chain hoists, FMCRD removal
machine, a RIP removal machine, and other special purpose tools.

The rotating equipment platform provides a work surface under the reactor vessel
to support the weight of personnel, tools, and equipment and to facilitate
transportation moves and heavy load handling operations. The platform rotates
3600 in either direction from its stored or "idle" position. The platform is designed
to accommodate the maximum weight of the accumulation of tools and equipment




plus & maximum sized crew. Weights of tools and equipment are specified in the
interface control drawings for the equiﬁment used in the lower drywell. Special
hoists are provided in the lower drywell and reactor building to facilitate handling of
these loads,

(1) Reactor Internal Pump Servicing

There are 10 RIPs and their supporting instrumentation and heat exchangers in
the L/D that require servicing. The facilities provided for servicing the RIPs
include:

(a) L/D equipment rlatform with facilities to rotate the motor from vertical to
horizontal and place it on a cart for direct pull out to the RB. The
equipment platform rotates to facilitate alignment with the installed pump
locations.

(b) Attachments points for rigging the RIP heat exchanger into place. The RIP
heat exchanger can be lowered straight down to the equipment platform.

(¢) Access to the RIP equipment plaiform is via stairs. There is a ladder access
to the RIP heat exchanger maintenance platform.

(d) The LéD equipment tunnel and hatch are utilized to remove the RIF motors
from the lower drywell.

(e) The RIP motor servicing area is directly outside the L/D equipment hatch.

The 10 RIPs have wet induction motors in housings which protrude into the
lower drywell from the RPV bottom head. These are in a circle at a radius of
3162.5 mm from the RPV centerline. For service, the motor is removed from
below and outside, whereas the diffuser, impell=r and shaft are removed from
above and inside the RPV,

The motor, with its lower flange attached, weighs approximately 3300 kg, is 830
mm in diameter and 1925 mm high, The flange has "cars" that extend from two
sides, 1809 apart. These ears, which are used to handle the motor, increase the
flange diameter to 1200 inm for a width of 270 mm.

The motor, suspended from jack screws, is lowered straight down out of its
housing onto the equipment platform. The motor is then moved,
circumferentially and lifted onto a rail mounted transport cart for direct removal
through the equipment removal L/D equipment tunnel and hatch. The motor is
transported horizontally out of the containment and into the motor service shop
immediately adjacent to the L/D equipment hatch.

The RIP servicing equipment includes the cart to transport the motor from the
service area through the equipment hatch to the L/D equipment platform. The
interface for this equipment is the rails on the equipment plaiform that permit
locating the motor%erow its nozzle on the RPV, T%e servicing equipment
includes a chain hoist for rotating the RIP motor from horizontal to vertical and
a hydraulic lift to raise it from the equipment platform to its installed position
below the RPV. Facilities are provi%e for handling stud tensioners, blind
flanges, other tools, drains and vents used in RIP servicing.



Servicing of the RIP heat exchanger, such as removal of the tube bundle, will be
accomplished by rigging to attachment points on the RPV pedestal and
structural steel in the area. A direct vertical removal path is provided from the
heat exchanger installed position to the equipment platform. The operation is
performed by a chain hoist. This is considered to be a nonroutine servicing
operation.

These RIPs are serviced only when the reactor is in a safe shutdown mode. In
addition, there is no safety-related equipment below either the RIPs or the RIP
heat exchangers. Inadvertent load drops of either component can not cause
either (1) a release of radioactivity, (2) a criticality accident, or (3) the inability
to cool fuel within reactor vessel or spent fuel pool; therefore, the RIP servicing
equipment is not subject to the requirements of subsection 9.1.5.

(2) Fine Motion Control Rod Drive Servicing

There are 205 FMCRD: in the L/D that require servicing. There are two types
of servicing operations: replacement of the FMCRD drive mechanism and
motor and seal replacement. Separate servicing equipment is provided for each
of these operations,

(a) The FMCRD drive servicing machine has its own mechanisms for rotating
and raising FMCRD drive assemblies from a carrier on the equipment
platform to their installed position. This servicing machine interfaces with
the L/D equipment platform, which permits positioning the servicing
machine under any of the 205 FMCRD:s.

(b) A separate machine and cart are provided for servicing FMCRD motors and
seal assemblies and transporting them to the service shop located
immediately outside the L/D equipment hatch.

There is no safety-related equipment below either component. Inadvertent load
drops by the FMCRD servicing equipment can not cause either (1) a release of
radioactivity, (2) a criticality accident, or (3) the inability to cool fuel within
reactor vessel or spent fuel pool; therefore, the FMCRD servicing equipment is
not subject to the requirements of subsection 9.1.5.

9.1.52.2.3 Mainsteam Tunnel Servicing Equipment

The mainsteam tunnel is a reinforced concrete structure that surrounds the
mainsteam lines and feedwater lines. The safety-related valve area of the
mainsteam tunnel is located inside the reactor building. Access to the mainsteam
tunnel is during a refueling/servicing outage. At this time MSIVs or Feedwater
Isolation valves and/or feedwater check valves may be removed using permanent
overhead monorail hoists. Transported by monorail out of the steam tunnel
and placed on floor. Below a ceiling removal Katch. Valves are then lifted through
ceiling hatch by valve service shop monorail. During shutdown, all of the piping and
valves are not required to operate. Any load drop can only damage the other valves
or piping within the main steam tunnel. Inadvertent load drops by the mainsteam
tunnel sevicing equipment can not cause either (1) a release of radioactivity, (2) a
criticality accident, or (3) the inability to cool fuel within reactor vessel or spent fuel
pool; therefore, the mainsteam tunnel servicing equipment is not subject to the
requirements of subsection 9.1.5.



9.1.5.2.2.4 Other Servicing Equipment

Outside the RCCV, the mainsteam tunnel, and the refueling floor no safety-related
component of one division shall be routed over any portion of a safety-related
portion of another division. The ABWR has three independent and separate ECCS
divisions. A load drop accident in one division causing the complete loss of a
second division is not credible. Hence inadvertent load drops can not cause either
(1) a release of radioactivity, (2) a criticality accident, (3) the inability to cool fuel
within reactor vessel or spent fuel pool, or (4) prevent the safe shutdown of the
reactor; therefore, all servicing equipment located outside the RCCV, the

mainsteam tunnel, or the refueling floor are not subject to the requirements of
subsection 9.1.5.

9.1.5.3 Applicable Design Criteria For All OHLH Equipment

All handling equipment subject to heavy loads handling criteria will have ratings
consistent with lifts required and the design loading will be visibly marked.
Cranes/hoists or monorail hoists will pass over the centers of gravity of heavy
equipment that is to be lifted. In locations where a single monorail or crane handles
several pieces of equipment, the routing shall be such that each transported piece
will pass clear of other parts. If, however, due to restricted overhead space the
transported load cannot clear the installed equipment, then the monorail may be
offset to provide transport clearance. A lifting eye offset in the ceiling over each
piece of equipment can be used to provide a Y-lift so that the load can be lifted
upward until free and then swung to position under the monorail for transport.

Pendant control is required for the bridge, trolley and the auxiliary hoist to provide
efficient handling of fuel sha{;pmg containers during receipt and also to handle fuel
during new fuel inspection. The crane control system will be selected considering
the long lift required through the equipment hatch as well as the precise positioning
requirements when handling the R}l\' and drywell heads, RPV internals, and the
RPV head stud tensioner assembly, The control system will provide stepless
regulated variable speed capability with high empty-hook speeds. Efficient handling
of the drywell and RPV heads and stud tensioner assembly require that the control
system provide spotting control. Since fuel shipping cask handling involves a long
duration lift, low speed and spotting control, thermal protection features will be
incorporated.

Heavy load equipment is also used to handle light loads and related fuel handling
tasks. Therefore, much of the handling systems and related design, descriptions,
operations, and service task information of Subsection 9.1.4 is applicable here. The
cross reference between the handling operations/equipment and Subsection 9.1.4 is
provided in Table 9.1-7. See Table 9.1-8 for a summary of heavy load operation.

Transportation routing drawings will be made covering the transportation route of
every piece of heavy load removable equipment from its installed location to the
appropriate service shop or building exit. Routes will be arranged to prevent
congestion and to assure safety while permitting a free flow of equipment being
serviced. The frequency of transportation and usage of route will be documented
based on the predicted number of times usage either per year and/or per refueling
or service outage.

Safe load paths/routing will comply with the requirements of NUREG-0612
Subsection 5.1.1(1).




9.1.5.4 Equipment Operating Procedures Maintenance and Service

Each item of equipment requiring servicing will be described on an interface control
diagram (ICD) delineating the space around the equ}pmem required for servicing.
This will include pull space for internal parts, access for tools, handling equipment,
and alignment requirements. The 1CD will specify the weights of large removable
parts, show the location of their centers of gravity, and describe installed liftin
accommodations such as eyes and trunnions. An instruction manual will describe
maintenance procedures for each piece of equipment to be handled for servicing.
Each manual will contain sugﬁcstions for rigging and lifting of heavy parts and

identify any special lifting or handling tools required.

All major handling equipment components: cranes, hoist, etc., will be provided with
an operating instruction and maintenance manual for reference and utilization b
operations personne). Handling equipment operating procedure will comply wit
the requirements of NUREG-0612 Subsection 5.1.1(2).

The operational programs for maintenance and servicing are described in
Subsection 9.1.5.6.

9.1.5.5 Safety Evaluations

The cranes, hoists, and related lifting devices used for handling heavy loads either
satisfy the single-failure-proof guidelines of NUREG-0612 Subsection 5.1.6,
including NUREG-0554 or evaluations are made to demonstrate compliance with
the recommended guidelines of Section 5.1, including Subsection §.1.4 and 5.1.5.

The equipment handling components over the fuel pool are designed to meet the
single failure proof criteria to satisfy NUREG-0554. Redundant sat‘etﬁ interlocks
and limit switches are provided to prevent transporting heavy loads other than spent
fuel by the refueling bride crane over any spent fuel that is stored in the spent fuel
storage pool.

A transportation routing study will be made of all planned heavy load handling
moves to evaluate and minimize safety risks.

Safety evaluation of related light loads and refueling handlin33 tasks in which heavy
load equipment is also used are covered in Subsection 9.1.4.3,

9.1.5.6 Inspection and Testing

Heavy load handling equipment is subject to the strict controls of Quality Assurance
%QA), incorporating the requirements of Federal Regulation 10CFRS0, Appendix B.
omponents defined as essential to safety have an additional set of engineering
specified "Quality Requirements" that identify safety-related features which require
specific QA verification of compliance to drawing/specification requirements,

Prior to shipment, every lifting equipment compcnent requiring inspection will be
reviewed by QA for compliance and tha® the required records are available.
Qualification load and performance testing, including nondestructive examination
(NDE) and dimensional inspection on heavy load handling equipment will be
performed prior to QA acceptance. " ests may include load capacity, safety
overloads, life cycle, sequence of operations and functional areas.



When equipment is received at the site it will be inspected to ensure no damage has
occurred during transit or storage. Prior to use and at periodic intervals each piece
of equipment will be tested again to ensure the electrical and/or mechanical
functions are operational including visual and, if required, NDE inspection.

Crane inspections and testing will comply with requirements of ANSI B30.2 and
NUREG-0612, Subsection 5.1.1(6)

9.1.5.7 Instrumentation Requirements
The me ority of the heavy load handling equiprent is manually operated and
controlled by the operator’s visual observations, This type of operation does not

necessitate the need for a dynamic instrumentation system.

Load cells may be installed to provide automatic shutdown whenever threshold
limits are exceeded for critical load handling operations to prevent overloading.

9.1.5.8 Operational Responsibilities

Critical heavy load handling in operation of the plant shall include the following
documented programs tor safe administration and safe implementaticn of
operations and control of heavy load handling systems:

(1) Heavy Load Handling System and Equipment Operating Procedures.

(2) Heavy Load Handling Equipment Maintenance Procedurss and/or Manuals
(3) Heavy Load Handling Equipment Inspection and Test Plans; NDE, Visual, etc

(4) Heavy Load Handling Safe Load Paths and Routing Plans.

(5) QA Program to Moniior and Assure Implementation and Compliance of Heavy
Load Handling Operations and Controls

(6) Operator Qualifications, Training and Control Program.




ATTACHMENT 2

RESPONSE TO OHLHS PORTION OF OPEN ITEM 9.1.5(e.3)

Ae discuesed in Section 15B.1, FMEA®s ere provided for tvo ABWR
systems and one major component vhich presents a significant
change from past ABWR designs. Specificslly, FMEAs are included

in Appendix 15B for:

(1) control drive systems (vith emphesie on the fine motion
control rod drive),

(2) essential multiplexing eyetem, and
(3) reactor internal pump.

Regulatory Guide 1.70 requires FMEAs to be performed on selected
subsyetems of Chapters 6,7 and 9. Howvever, GE considere that tre
plant nuclear safety operational anelysis (NSOA) of Appendix i5A
and the probabilistic evaluatione of Appendix 19d adequately
address single failures for those systems and componente which
are similer to past BWR designs. Since the design of the ABWR
OHLHS inetrument and control system is similar to past designs,
GE believes that it is unnecessary to perform a FMEA on the OHLHS
inetrument and control system,
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3.4 WATER LEVEL (FLOOD) DESIGN

The types and metbods used for protecting the
ABWR safety-related structures, systems and
components from external flooding shall conform
to the guidelines defined in RG 1.102.

Criteria for the design basis for protection
against external flooding shall conform to the
requirements of RG 1.59. The design criteria for
protection against the effects of compartment
flooding suall conform to the requirements of
ANSI/ANS-56.11, The design basis flood levels
are specified in Table 3.4-1.

3.4.1 Flood Protection

This section discusses the flood protection
measures that are applicable to the standard ABWR
plant Seismic Category I structures, systems, and
components for both external flooding and
postulated flooding from plant component
failures. These protection measures also apply
to other structures that house systems and
components important to safety which fall within
the scope of plant specific.

3.4.1.1 Flood Protection Measuves for Seismic
Category 1 Structures

The safety-related systems and compuents of
the ABWR Standard Plant arz jocated in the
reactor, control, and radwaste buildings which
are seismic category 1 structures. These
structures together with those identified in
Table 3.4-1 are protected against external flood
damage. Flood protection of safety-related
systems and components is provided for all
postulated design flood levels and conditions
described i~ Table 2.0-1. Postulated flooding
from conponent failures in the building compart-
ments does not adversely affect plant safety nor
does it repiesent any hazard to the public.

Structures which bouse the safety-related
truipment and offer flood proiection are
idertified in Table 3.4-1 Descriptions of these
structures are provided in Subsection 3.8.4 and
3.8.5. Exterior or access openings and
penetrations that are below the design flood
level are identified in Table 6.2-9.

Amendment 16

LASINAE
REV. B

31.4.1.1.1 Flood Protection from External
Sources

Seismic Category I structures that may be
affected by design basis floods are designed to
withstand the floods postulated in Tabie 2.0-1
using the bardened protection approach with
structural provisions with incorporated in the
plant design to protect safety-related
structures, sysiewm:, and components from
postulated flocding. Seismic Category |
structures required for safe shutdown remain
accessible during all flood conditions.

Safety-related systems and components are
flood-protected either because of their location
above the design flood level or because they ere
enclosed in reinforced concrete Seismic Category
] structures which bhave the following
requirements:

(1) wall thicknesses below flood level of not
less than two feet;

(2) water stops provided in all construction
joints below flood level;

(3) watzrtight doors and equipment batches
ipstalled below design flood level, and

(4) waterproof coating of external surfaces.

Waterproofing of foundations and walls of
Seismic Category I structures below grade is
accomplished principally by the use of water
stops at expansion and construction joints. In
addition to water stops, waterproofing of the
plant structures that bouse safety relates
systems and components is provided up to 8(muj (3
in) above the plant ground level to protect the
external surfaces from exposure to water.

402w
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Additional specific provisions for flood
protection include administrative procedures to
assure that all watertight doors and batch
covers are locked in the eveat of a flood
warning. If local seepage occurs through the
walls, it is controlled by sumps and sump pumps.

In the even: of a flood, flood levels take a
relatively long time to develop. This allows

34
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The flood protection meesures thst sre described sbove also guard
sgainst flooding from cn-site storage tanks that may rupture.

The largest is the condensate storsge tank that has & capacity of
2,110 cubic metere. This tank ie constructed form stainless
steel and ie loceted betveen the turbine building and the
radvaste building vhere there are no direct entries to these
buildinge. All plant entriee start one foot sbove grade. Any
fleeh floodi.ug that may result from tank rupture vill drain avay
from the site and ceuse no damage to site equipment.
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requirement for redundant separation is
met. Other redundant divisions are
available for safe shutdown of the plant and
po further evaluation is performed.

If damage could occur to more than one
division of a redundant essential system
within 30 ft of any bigh energy piping,
other protection in the form of barriers,
shields, or enclosures is used. These
methods of protection are discussed in Sub-
section 3.6.1.3.2.3. Pipe whip restraints
as discussed ip Subsection 3.6.1.3.2.4 are
used if protection from whipping pipe is not
possible by barriers and shields.

)

3,6.1323 Barriers, Shieids, and Enclosures

Protection requirements are met through the
protection afforded by the walls, floors,
columns, abutments, and foundations in many
cases. Where adequate protection is not already
present due to spatial separation or existing
plant features, additional barriers, deflectors,
or shields are identified as necessary to meet
the functional protection requirements.

Barriers or shields that are identified as
necessary by the use of specific break locations
in the drywell and steam tunnel are designed for
the specific loads associated with the particula
break locati

Barriers or shields that are identified as
necessary by the HELSA evaluation (i.e., based on
po specific break locations), are designed fo.
worst-case loads. The closest high-energy pipe
location and resultant loads are used to size the
barriers,

3.6.132.4 Pipe Whip Restraints

Pipe whip restraints are used where pipe break
pro‘sction requirements could not be satisfied
using spatial separation, barriers, shiclds, or
enclosures alone, Restraints are located based
oo the specific break locations determined in ac-
cordance with Subsections 3.6.2.1.4.3 and 3.6.2.-
1.4.4, After the restraints are located, the
piping and essential systems are evaluated for
jet impingement and pipe whip. For those cases
where jet impingement damage could still oceur,
Larriers, shields, or enclosures are uiilized.

Amendment 7
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The design criteria for restraints is giver in
Subsection 3.6.2.3.3,

3.6.1323 Specific Protection Measures

(1) Nonessential sysiems and system components
are not required for the safe shutdown of
the reactor, nor are they required for the
limitation of the offsite release in the
event of a pipe rupture. However, while
none of this equipment is needed during or
following a pipe break event, pipe whip
protection is considered where a resulting
failure of a nonessential system o1
component could initiate or escalate the
pipe break event in ap esiential system or
component, of in another nonessential sysiem
whose failure couid affect an essential
system.

For high energy piping systems penetrating
through the containment, isolation valves
are located as close to the containment as
possible.

@

The pressure, water level, and flow sensor
instrumentation for those essential systems,
which are required to function following a
pipe rupture, are protected.

)

High-energy fluid system pipe whip
restraints and protective measures are
designed so that a postulated break in one
pipe could not, in turn, lead to a rupture
of other nearby pipes or components if the
secondary rupture could result in
consequences that would be considered
unacceptable for the initial postulated
break.

4)

(5) For any postulated pipe rupture, the
structural integrity of the containment
structure is maintained. In addition, for
those postulated ruptures classified as a
loss of reactor coolant, the design leak
tightness of the containment fission product

barrier is maintained.

Safety/relief valves (SRV) and the reactor
core isolation cooling (RCIC) system steam-
line are located and restrained so that a
pipe failure would not prevent depressuri-
zation,

(6)
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Barriers or shields that are identified as necessary by the use of specific break
locations in the drywell are designed for the specific loads associated with the
particular break location.

The steam tunnel is made of reinforced concrete 2m thick, A steam tunnel
subcompartment analysis was performed for the postulated rupture of a meinsteam
line and for a feedwater line (see subsection 6.2.3.3.1). The peak pressure from a
mainsteam line break was found to be 11psig. The peak pressure from a feedwater
line break was found to be 3.9psig. The steam tunnel is designed for the effects of
an SSE coincident with a high encrfy line break inside the steam tunnel. Under this
conservative load combination, no failure in any portion of the steam tunnel was
found to occur; therefore, a high energy line break inside the steam tunnel will not
effect control room habitability.

The MSIVs and the feedwater isolation and check valves being inside the tunnel
shall be designed for the effects of a line break. The details of how the MSIV and
feedwater isolation and check valves functional capabilities are protected against
the effects of these &)’sltu!atcd pipe failures will be provided by the applicant
referencing the AB design (see subsection 3.6.4.1, items 4 and 6).
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including deadweight and SSE (inertial)

» " nt
compoacnis
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The flow stress used to construct the master

curve is 51 ksi

The value of SI used to enter the master

curve for SMAW and SAW i

Sl = M (P + P+ P)Z (8)

where

Py ary bending stress
iweight and seismic

P =combined expansion stress at normal

operation
1.15 (1.0 + 0.013 (OD-4)] for SMAV

When the

allowable flaw length is determined
from the at the

mastier curve
k

PO

met using the ol

value, it can be used to determine if the
required margins on load and flaw size are
c

owing procedure

For the method of load combination c'syr bed
in item (5), let M = 1.4, and the
allowable flaw length from the master curve
is at least equal to the leakage size flaw,
then the margin on load i1s met.

|
i
1
i

3.6.4 Interfaces

Details of Pipe Break Analysis Results

The following sball be p 0
referencing the AB

X} <
o C..
f‘

Amendment 10

DLAGIOAE

REV. B
(1) A summary of the dynamic analyses ‘
applicable to high-en :r”‘ plmr" systems |
in accordance with Subsec 3.6.2.5 of |
F culatm\ Guide 1.70 Thls shall |
|
(a) Sketches of applicable piping systems ‘
showing the location, size and !
orientation of postulated pipe breaks |
and the location of pipe whip |
restraints and jet impingemeat ‘;
|
r

barsiers.

(b) A summ
select postulated break lo

including calculated
intensities, cumuiative usage
and stress ranges as deli

BTP MEB 3-1

(2) For failure in the moderate-energy
vstems listed 1o Table

5
descriptions showing

jets, flo
environmental ef

oding and
fects

(4) The details of how the MS
capability is protected agal

fanrt
CiiCCls

pical examples, if any,

ary of the data develd

how safetv-
systems are protected from the resuiting
other adver

ific n of protective measu
provided against the effects of
postulated pipe failures in each of the
systems listed in Tables 3.6-1, 3.¢
3.6-4

IV functional

of postulated pipe failures

P’
rotection for safety-related systems and
ompnnents against the dynamic effects of
pipe failures include their encl
suitably designed structures or

aasd an
vipyvu {0 1

catior
stress

43102

|
&
|
|

41022

!
6-2 and 1
E

nst the

14

41026

woere

compartmerts (including any additional

drainage system or equ
environmental qualification

3.6.42 Leak-Before-Break Analysis Report

As required by Reference 1, an LBB

report shall be prepared for the piping systems
proposed for inclusion from the analyses for the

dynamic effects due to their failure.
shall include only the piping stress

osure in x
g
ipmant
needs).
3.6.49.\
analysis @
MAR T
AT
port
The repor N

analysis

-
362
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(6)  The details of how the feedwater line check and feedwater isolation valves
gu_r}ctional capabilities are protected against the effects of postulated pipe
ailures.
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forms a part of the secondary containment
boundary is designed to at least Seismic Category
1 and ASME Section 11], Class 3 requirements
Some lines have 0o special isolation provisiens
and are not ASME Section 111 or Seismic Category
I if av soalysis shows that exfiltration would
pot occur in the event of failure of that pipe
[1.e., the «1/4 in. water gage pressure
differential would be maintained)

For architectural openings the inleakage is
based on -1/4 in, water gage pressure
differential. All doors have a vestibule with &
second {(outer) door. HVAC and electrical
penetrations are designed to minimize leaks, and
HVAC system is designed and tested for isolation
under accident conditions

Table 6.2:9 provides a listing of secondary
containmeni openings. All piping and cabletray
penetretions will be sealed with a sealing
compond for leakage and fire protection. All
doors are vestibule type with card reader access
security systems that are monitored (See
Subsection 13.6.34). The HVAC penetrations are
designed to close on & design basis accident (See
Subsection 9.4.3 on reactor building HVACQC)
Testing procedure and frequency can be found in
the plant technical specifications

6233 Design Evaluution

The design of the secondary containment
boundaries is described in the preceding
subsection. Evaluatiou of this design, such that

all regulatory requirem: nis are mel, are given o
the following subsections

(1) 651 Standby Gas Treatment System

(2)

945 Reactor Bullding HVAC System
62331 Compartment Pressurization
623311 [ml‘l’u Bases

The design of the secondary containment
compartments with ruspect to pressurization is
based upon the worst-case DBA rupture of a high
or moderate energy line postulated to occur in
each compartment (see Subsection 3.6.2 for
rupture details). The rupture producing the
greatest blowdown mass and enthalpy,is selected
for the analysis of each compartmpht. ,For the

/

/
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room design, the peak differential pressures are
pot 1o exceed the design differential pressure

623312 Design Features

The following paragraphs are briel
descriptions of the compartments analyzed for
pressurization. A wore detailed descriplion
will be found in Subsection 3.8 1./ Figure
6.2:.37 shows (he schematic layout of Lhe ewe
secondary containment compygrimen  blowevt

terconnected vent pathsh
through 6.2:36 are the plan and elevation
drawings showing componeul and equipment
locations and configurations®Tables 6.2-3 and)

6.2-4 tabulate the compartment free volumes and
initial room conditions, flow path parameters,
and blowout panel characleristics.

—

WEBRT -
2.3.3.) ﬁ)

6233121 Resctor Core Isolation Cooling
(RCIC) Compartment

The RCIC compartment is loceted in the
secondary containment at EI(-)13200 mm. The
design basis break for the RCIC compartment is
the double-end~d breck of the 6-in, RCIC steam
supply line. This line is » bigh energy line
out to the normally closed isglation valve
inside the RCIC compurtmcm,ud}s\;pphn higt
energy steam to the RCIC turbine in the event of
rea tor vessel isolation. e W EERY € 2.3, 3. @\
6233122 Reactor Water Cleanup (RWCL)

Equipment and Valves Rooms

The RWCU eyuipment (pump, beat exchanger
and filter/demineralizer) and valves rooms are
located in the 09-270° quadrant of the
reactor building. The floor elevations are from
(+)13200 mm ‘o (-)200 mm with separate rooms for >
the equipment l.'v‘i w/ﬁng energy piping
connects (B¢ equipment and valve rooms and is
routed to the steam tunne! and the primary

coptainment vessel lhmugh special pnc chases. ./

LCINSERY £
6233123 Maln Sieam Tunnpel

233 (E)

The reactor building main steam tunnel is

located betveen the primary containment vesse!

aed the turbine building,/The steam tunnen
/BOUTET The BIgh Energy and radidactive main \_p

f

K}:um and feedwater lines along with some|

sriions of the RCIC, RHR, and RWCU piping, /

e INSERT €.2.3.8.) @
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‘ Ne® The DBA for the steam tunnel is the double-

turbine building. The steam tunne! blowout
panels vent into the turbine building in the
\event of the postulated DBA

INSBRT &.2.3.3.) @

6232313 Design Evaluation =
B e .
-y INSERT 6.2.3.%.1 @
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blONN‘ po nels are u"‘ " ".“ 0‘ apewv
vent pathways when the environmental conditions
of one compartment must be isolated from the
environment in another compartment. The panels
re designed to open upon a differential pressure
0S50 0 psid.

The RELAP4 computer program is used to
calculate the mass and energy release rates and
(he resultant compartment pressures and
temperatures. A detailed discussion of the
methodology and assumptions used in the program
can be found in Subsection 6.2.7 of Refer

[ yais include
| the assumption of 102% rated reactor power and
the compartment pressures, temperatures and
relative humidity to maximize the mass and energy
release rates.

6224 Tests and Inspections

Testing and inspection of the integrity of
sccondary containment will be made as part of the
testing of the STGS (Subsection 6.5.1).

Status lights and alarms for door opening of
secondary containment will be tested periodically
by their operation, with observation of lights
and alarms. Leakege testing and inspection of
all other architectural openings will be made as
they are utilized periodically

6235 Instrumentation Requirements

By their nature, electrical penetrations of
secondary containment do not have any
instrumentation requirements. Piping and HVAC
penetrations instrumentation reguirements are
discussed as part of each system's description in
this SAR. Details of the initiating sigoals for
isolation are given in Subsection 7.3.1.1.10.

Certain doors are fitted with status
indication lights.

6.2.4 Containment Isolation System

The primary objective of the containment
isolation system is to provide protection against
releases of radioactive materials to the envir-
onment as a result of accidents occurring in the
systems inside the containment. The objective is

Amendment 2
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accomplished by isolation of lines or ducts that
penetrate the containment vessel. Actuation of
the containment isolation system is
sutomatically initiated at specific limits
defined for reactor plant operation. After the
isolation function is initiated, it goes through
to completion.

62.4.1 Design Bases
62.4.1.1 Safety Design Bases

(1) Containment isolation valves provide the
necessary isoletion of the containment in
the event of accidents or other conditions
and prevent the unfiltered release of
containment contents that cannot be
permitted by 10CFRS0 or 10CFR100 limits.
Leaktightoess of the valves shall be
verified by Type C test.

(2) Capability for rapid closure or isolation
of all pipes or ducts that penctrate the
containment is provided by means that
provide a containment barrier in such pipes
or ducts sufficient to maintain leakage
within permissible limits.

(3) The design of isolation valving for lines

penetrating the containment follows the

requirements of General Design Criteria 54

through 57 to the greatest extent

practicable consistent with safety and
reliability,

Isolation valves for instrument lines that
penetrate the drywell/containment conforms
t0 the requirements of Regulatory Guide
1.11,

4

Isolation valves, actuators and controls
are protected against loss of their safety
function from missiles and postulated
effects of high- and moderate energy line
ruptures.

(%)

(6) Design of the containment isolation vaives
and associated piping and penctrations
meets the requirements for Seismic Category
1 components.

Containment isolatuon valves and associated

@)

62:23
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<::) ,in conjunction vith a voret ceaee single active component
‘ failure,

o For this enalyeis, @& vorgt case single sctive component failure

ie defined @s the failure to close of an isoletion valve vhich
separates the reactor pressure vessel from the high or moderate
energy pipe bresk in the eecondary containment.

(::) Table 6.2-3 tebuletes the free volumes, initiel environment
conditions and DBA bresk characterietice for the compartments
vhich sre anslyzed. Table 6.2-4 enumerstes the flov path and
blovout panel character’istics.

(::) In the event of & postuleted deeign basis high energy line break,
the steam/eir mixture is directed into adjoining compartments and
ie eventually purged into the =team tuv-,el.

(:) The design besie bresk for the RWCU system compartment netwvork is

either an 8-in or 6-in double-ended break of the vater supply

NSERTS line. Thie depends upon vhich break diameter produces the

‘Foﬁ maximum pressurization in the breskx compartment and any edjoining
compartments. Thie high energy piping, which connecte the RWCU

G‘3~3" equipment , originates at the reactor pressure vessel. After

being routed through the RWCU system the high energy line is
directed beck to the reactor pressure veseel through epeciel pipe
chases and the steam tunnel. In the event of a postulated design
baesie high energy line break, the steam/air mixture ie directed
into adjoining compartmente and eventually purged into the eteam
tunnel.

(::) These lines originate at the reactor pressure vessel and are
routed through the main steam tunnel to the turbine building. In
the event of a postulated design baeis high energy line break,
the preesurized eteam/alr mixture ie held up in the main eteam
tunnel and purged into the turbine building through bloweout
panels, ae required.

<::> The blowdown mass and enthalpy release rates for the high energy
line breake are determined using Moody's homogeneous equilibrium
model. A discussion of the methodology and assumptione used in
thie model can be found in Reference 2. The reesulting
compartment pressures and temperatures are calculasted by the
engineering computer program SCAM, A detailed diecussion of the
Y methodology and assumptions used in thie program can be found in
Reference 4.

QE"’ J.P. Dougherty, SCAM -"Subcomplrtment Analysie Hothod:' January
2.7 1977, (NEDE-21526).
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9.1.3 Fuel Pool Cooling and Cleanup
System

9131 Design Bases

The fuel pool cooling and cleanup (FPC) system
shall be designed to remove the decay beat from
the fuel pool, maintain pool water level and
quality and remove radioactive materials from the
pool to minimize the release of radioactivity to
the envirops.

The FPC system shall

(1) minimize corrosion product buildup and shall
control water clarity, so that the fuel
assemblies can be efficiently bandled under-
water;

(2) minimize fission product concentration in
the water which could be released from the
pool to the reactor building environment;

(3) monitoi fuel pool water level and maintaio a
water level above the fuel sufficient to

LIA6100AM
——— R

The FPC system cools the fuel storage pool by
transferring the spent fuel decay beat through
two 6.55 x 10% Btu/br beat excbangers to the
reactor buildiog closed cooling water system
(RCW). Each of the two beat exchangers is de-
signed to transfer one balf the system design
beat load. The system utilizes two parallel 250
m3/br pumps to provide a system design flow of
$00 m3/br. Each pump is svitable for
continvous duty operation. The equipment is
located in the reactor building.

The system pool water &cnpcmure is main-
tained at or below 125 decay beat
nleugd fr

is tra
N eat removal system ( ) /f
tan supplement the FPC system to remove the

additional best generated should the reactor be
defueled beyond the design-basis 35% batch.

Fuel storage pool water is circulated by
means of overflow through skimmers around the
periphery of the pool and a scupper at the end
of the transfer pool. The overflow is collected
in the fuel pool drain tanks and the flow passes
through the beat exchangers and filter-deminera:
lizers and back to the pool through the

:::wc;dc shielding for normal building occu- El”lnlfl. 1N S ERY
Clarity and purity of the pool water are (C\-’ﬂl‘::°i

(cLanm pcane

(4) maintaio the pool water temperature below
125°F under normal operating congi-
tions. The temperature limit of 125" F
is set to establish an acceptable environ:
ment for personnel working in the vicinity
of the fuel pool. The design basisgnormal
beat load from spent fuel stored in the peol
is the sum of decay heat of the mos{ recent

5% baich plas the beat from the pryvious &

ined in
Sybse R ‘ f
SR Y

9132 Syms p ooﬁ' il
owe Takle 9.1-11

The FPC system (Figures 9.1.
9.1-2) maintains the spent fu
below the desired temperature
radiation level and at a d
necessary to transfer and
bundles.

a and b, and
storage pool
an acceptable
ree of clarity
rvice the fuel

co g\ A
Amendment 16

maintained by a combination of filtering and ion
exchange. The filter-demineralizers maintain
tota! corrosion product metals at 30 ppb or less
with pH range of 5.6 to 8.6 at 25°F for compat- |
ibility with fuel storage racks and other equip-
ments. Conductivity is maintained at less than
1.2 uS/cm ot 25°C and chlorides less than
20 ppb. Each filter unit in the filter-demi-
peralizes subsystea bas sdeguate sapacity 1o
maintain the desired purity level of the pools
under normal operaiing conditions. The flow
rate is designed to be approximately that
required for two complete water changes per day
for the fuel transfer and storuge pools. The
maximum system flow rate is twice that needed to
maintain the specified water quality.

The FPC system is designed to remove
suspended or dissolved impurities from the
following sources:

(1) dust or other airborne particles;

for Yhe FOC 33;*&» s *o prowny ae
G‘F-\‘v
Sa"ts (2\ doaws) ot

closu v:\“ef‘“.; $fael

913

[ cLariFicaTow]
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buring refueling prior to 21 days following shutdown, the
reactor (shutdown cooling) and fuel pool cooling are
provided jointly by the Residual Heat Removal (RHR) and FPC
systems in parallel. The reactor cavity communicates with
the fuel pool since the reactor well is flooded and the fuel
gates are open. RHR suction is taken from the vessel
shutdown suction lines, pumped through RHR heat exchangers
and discharged into the upper pools to improve water clarity
for refueling. For the FPC system, fuel pool water is
circulated by means of overflow through skimmers around the
periphery of the pool and a scupper at the end of the
transfer pool drain tanks, pumped through the FPC heat
exchangers and filter-demineralizers and back to the povl
through the pool diffusers.

After 21 days, the fuel gates are closed. At this point FPL
system provides solely the fuel pool cooling function.
However, when the reactor i{s defueled more than the
design-besis 35% batch (maximum heat load condition), RHR
can provide supplemental cooling to remove additional decay
heat. RHR supplemental cooling suction is taken from the
skimmer surge tank, passed through RHR heat exchanger and
back to the fuel pool.
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(2) surface dirt dislodged from equipment
immersed in the pool;

(3) crud and fission products emanating from the
reactor or fuel bundles during refueling,

(4) debris from inspection or disposal opera-
tions; and

(5) residual cleaning chemicals or flush water.

A post-straiver in the effluent stream of the
filter-dsmineralizer limits the migration of
filter material. The filter-bolding ¢lement can
withstand a differential pressure grester than
the developed pump bead for the system,

The filter-demineralizer units are located
separately in shielded cells with enough clear-
ance to permit removing filter elements from the
vessels,

Each cell contains only the filter-deminera-
lizer and piping. All valves (inlet, outlet,
recycle, vent, drain, eic.) are iocated on the
outside of one shielding wall of the room,
together with necessary piping and headers,
instrument elements and controls, Penetrations
through shielding walls are located so as oot to
compromise radiation shielding requirements.

The filter-demineralizers are controlled from
8 local punel. A differential pressure and
conductivity instruments provided for each
filter-demineralizer unit indicate when backwash

23A6100AH
A

control room and a loca! panel. Pump low suc:
tion pressure avtomatically turns off the
pumps. A pump low discharge pressure alarm is
indiceted in the coutro! rovm and on the local
panel. The circulating pump motors can be
powered from the diesel- generators if pormel
power is not available. Circulating pump motor
loads sre considered nonessentisl losds and will
be operated as required under accident
conditions.

The water level in the spent fuel storage
pool is maintained at a beight which is suffi-
cient to provide shielding for normel building
occupancy. Radioactive particulates removed
from the fuel pool are collected in filter-de-
mineralizer units which are located in shielded
cells. For these reasons, the exposure of plaat
personnel to radiation from the FPC system is
minimal. Further details of radiological
considerations for this system are described in
Chapter 12.

The circulation patterns within the reactor
well and spent fuel storage pool are established
by placing the diffusers and skimmers so that
particles dislodged during refueliog operations
are swept away from the work area and out of the

Check valves prevent the pool from siphoning
in the event of & pipe rupture,

Heat from pool evaporation is handied by the
building ventilation system. Makeup water is

provided through s remote-overated valve.
for +ha rPC s 5!“»
91323 Safety Evaluation 9= ¢!Qauve o f +ha

Enal Pa €82\ da: ¢) )
The maximum possible beat load¥is the decay

is required. Suitable alarms, differential
pressure indicatovs and flow indicators monitor
the condition of the filter-demineralizers.

System instrumentation is provided for botk

sutomatic and remote-manual operations. A low-
low level switch stops the circulating pumps when
the fuel pool drain tank reserve capacity is
reduced to the volume that can be pumped in
approximately one minute witk one pump at rated
capacity (250 m3/br). A level switch is
provided in the fuel pool to alarm on high and
low level. A temperature element is provided to
aisplay pool temperature in the main control
toom.

The circulating pumps are controlled from the

Amendment 16

beat of the full core load of fuel at the end of
the fuel cycle plus the remaining decay beat of
the spent fuel discharged at previous refuel-

ingy the maximum capacity of the spent fuel |

stophge pool is 270% of a core. The temperature
the fuel pool water may be permitted to rise
to approximately 140" F under these condi-

appears thaot the fuel pool temperature will
exceed 125 F, the operator can connect ihe
FPC system to the RHR system. Combining the ca-
pacities enables the two systems to keep the

tions. During cold shutdown conditions, if M1t
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water temperature below 125°F. The RHR system
will be used only to supplement the fuel pool
cooling when the reactor is shut down, The
reactor will not be started up whenever portions
of the RHR systems are needed to cool the fue!
pool. The connecting pipiog from the fuel
storage pool to the RHR system is designed
Seismic Cregory 1 and can be isclated, assuming
s single active feilure, from the remainder of
the fue! pool system

These connections may also be utilized during
emergency conditions to assure cooling of the
spent fuel regardiess of the availability of the
fuel pool cooling system. The volume of water io
the storage pool is such that there is enough
beat sbsorption capability to allow sufficient
time for switching over to the RHR system for
emergency cooling

l

(4]
The 140°F tempersture limit is set Lo assure
that the fuel building environment does not
exceed equipment environmental limits

The spent fuel storage pool is designed so
that oo single failure of structures or equipment
will cause inability to: (1) maiutain irradiated
fuel submerged in water; (2) re-establish normal
fue! pool water level; or (3) remove decay beat
from the pool. In order to limit the possibility
of pool leakage around pool penetrations, the
pool is lined with stainless steel. In addition
to providing a high degree of integrity, the
lining is designed to withstand abuse that might
occur when equipment is moved about. No inlets,
outlets or drains are provided that might permit
the pool to be drained below a safe shielding
level, Lines extending telow this level are
equipped with siphon breakers, check valves, or
other suitable devices to prevent inadvertent
pool drainage. Interconnected drainage paths are
provided behind the liner welds. These paihs are
designed to: (1) prevent pressure buildup behind
the liner plate; (2) prevent the uncontrolled
loss of contaminated pool water to other rela-
tively cleaner locations within the containment
or fuel-bandling area; and (3) provide lioer leak
detection and measurement, These drainage paths
are designed to permit free gravity drainage or
pumping to the equipment drain tank

Amendment 1€
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A makeup ‘u(r system and poo; water level
instrumentatiop are provided 10 replace
evaporative and kakage losses. Makeup water
during normal oppration will be supplied from
condensate Thc}upprnsml: pool cleanup system
can be used as afsource of makeup water in case
of failure of the pormal makeup water system,

Connections from the RHR system to the FPC
system provide a Seismic Categoiy I,
safety-related makeup capability to the spent
fuel pool. The FPC system from the RHR
connections 10 the spent fuel pool are Seismic
Category 1, safety-related

PP |NS€“L“ 3,\ 3

From the foregoing analysis, it is concluded
that the FPC system mects its design bases

9.1.3.4 Inspection snd Testing Requirements

No special tests are required beceuse,
pormally, one pump, one heat excharger and one
filter-demineralizer are operating while fuel is
stored in the pool. The spare unit is operated
periodically to bandle abnormal heat loads or to
replace 8 unit for servicing. Routine visual
inspection of the system components, instrumen
tation and trouble alarms is adequate to verify
system operability

9135 Radiological Considerations

The water level in the spent fuel storage
pool is maintained at a height which is suffi-
cient to provide shielding for normal building
occupancy. Radioactive particulates removed
from the fuel poo! are collected in filter.
demineralizer units which are located in
shielded cells. For these reasons, the exposure
of plant personnel to radiation from the FPC
system is minimai. Further details of
radiological considerations for this and other
systems are described in Chapters 11, 12, and
15
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During the initial stages of refueling, the reactor cavity
communicates with the fuel pool since the reactor well is
flooded and the fuel pool gates are open, Decay heat removal
is provided jointly by RHR and FPC systems and che poel
temperature kept below 140°F. Evaluation studies concluded
that after 150 hours decay following shutdown (fuel pool
gates open), the combined decay heat removal capacity of the
1-RHR and 1-FPC heat exchangers (single active failure
postulated) can keep the pool temperature well below 140°F.
The RHR-FPC joint decay heat removal performance evaluation
is shown in Table 9.1-12.

INSERT-9.1.5.3 (A

INSERT-9.1.3.3 ® ) 4.1.3
o U S

. utilizing either one of the
two Seismic Category 1 makeup lines: (1) the makeup line to
tue spent fuel pool storage (2) or the makeup line to the
dryer/separator storage pool. Mekeup water from the
dryer/separator fool is delivered to the spent fuel pool by
opening pool gates to the spent fuel pool.

Both FPC and SPCU systems are Seismic Category I Quality
Group C design with the exception of the filter
demineralizer portion which {s shared by both systems.
Following an accident or seismic event, the filter
demineralizers are isolated from FPCS cooling portion and
the SPCU by twe block valves in series at both the inlet and
outlet of the common filter demineralizer portion. Seismic
Category 1 Quality Group C bypass lines are provided on both
FPC and SPCU systems to allow continued flow of cooling and
makeup water to the spent fuel peol.

7~ “’A.’N\.

] 403
L))
Furthermore, firehoses can be used as an alternate makeup
source. The fire protection standpipes in the reactor
building and their water supply (yard main, one motor driven
pump and water source) are seismically designed. The motor
driven pump is powered from a bue which has a safety-related
diesel generator as one of its power sources. A second

seismically designed pump, directly driven by a diesel
engine 1is also provided.

INSERT-9.1.3.3 (©)




Table ’.‘. 'l

FUEL POOL COOLING HEAT EXCHANGER AND PERFORMANCE DATA

Number of units 2

Seismic Category 1 design and
analysis

Types of exchangers Horizontal U-Tube/Shell

Maximum primary/secondary 16.0 kg/cng/la‘o kg/cng

side pressure

Design Condition Normal heat load
operating mede

Primary side (tube side) performance data:

(1) Flow 250 m3/h

(2) Inlet temperature 52°C maximum

(3) Allowable pressure drop 0.7 kg/cm2 max .
(4) Exchanged heat 1.65 x 10® keal/h

Secondary side (shell side) performance data:

(1) Flow 280 m>/h

(2) Inlet temperature 35°C maximum
(3) Allowable pressure drop 0.7 kg/cm2 max.
(4) Type of cooling water RCW water

8.1.22.%



RHR-FPC JOINT DECAY HEAT REMOVAL PERFORMANCE TABLE

TABLE 9.1-1R

(150 HOURS FOLLOWING SHUTDOWN)

RHR-FPC Cooling| Maximum Heat Pool Temp. Max imum Cooling Time
Loops load @ time = 0| @ time = O Pool Temp. To Max. Temp.
Combination t, = 150 hrs ty, = 150 hrs From t = 0
2-RHR HX's
+ 11 x 10° 125°F 125°F t =0
2:-FPC HX's keal /hr
2-RHP HX's
+ 11 x 108 125°F 125°F t =0
1-FPC HX keal /hr
1-RHR HX
+ 11 x 108 125°F 129°F - 8 hrs
2-PFC HX's kecal/hr
1-RHR HX
+ 11 x 108 125°F 136°F - 12 hre
1-FPC HX kecal /hr

9.1-2%.3
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‘ pormally ¢losed to flow can be tested to ensure
operability and integrity of the system.

Flow te the various systems is balanced by
means of manual valves at the individual takeoff
points.

9.2.11 Reactor Building Cooling Water
System

92.11.1 Design Bases
9.2.11.1.1 Safety Design Bases

(1) The reactor building cooling water (RCW)
system shall be designed to remove beat from
plant auxiliaries which are required for &
safe reactor shutdown, as well as those
auxiliaries whose operation is desired

. following a LOCA, but pot essential to safe
shutdown,

The beat removal capacity is based on the

beat removal requiresent during LOCA with

the maximum ultimate heat sink temperature,

95°F. As shown in Table 9.2-4, the beat

removal requirement is higher during other

plant operation modes, such as shutdown at 4

hours. However, the RCW system is ot

designed to remove this larger amount of

Be ol awbonthehimoteent-sioiirattie— k0 v ged Hhe re ..\.-gm.w'\'.l i

e o B e AR it Subsecen B.4.%7.1.\.7,

(2) The RCW system shall be designed to perform 9.2.11( 'b)
its required cooling functions following a

LOCA, assuming @ single active or passive
failure.

(3) The safety-related portions and valves
isolating the nonsafety-related portions of

Amendment 16 9231
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System components and piping materials are
selected where required to be compatible with the
available site cooling water in order to minimize
corrosion. Cathodic protection of the tubicg
side of the beat exchanger shall be provided.
Adequate corrosion salety factors are used to
assure the integrity of the system during the
life of the plant.

During all plant operating modes, all
divisions have at least one RCW cooling water
pump operating. Therefore, if a LOCA occurs, the
RCW cooling water system required to shut down
the * "ant safely is already in operation. If a
loss of offsite power occurs during a LOCA, the
pumps momentarily stop until transfer to standby
diesel generator power is completed. The pumps
are restarted automatically according to the
diese! loading sequence. Il a LOCA occurs, most
nonsafety-related components are automatically
isolated from the RCW system. Consequently, no
operator action is required, following a LOCA, to
start the PCW system in its LOCA operating mode.

All beat exchangers and pumps will be required
during the following plant operating conditions,
in addition to LOCA: shutdown at 4 hours,
shutdown at 20 bours and hot standby with loss of
AC power.

Loss of one RCW division will result in loss
of RCW cooling to every other RIP (five total) as
shown on RRS P&ID (Figure 5.4-4) and will cause
those five RIPs to runback to minimum speed. The
RIP M-G set in the same electrical division,
which is cooled by the same RCW division which
failed and powers two more RIPs, would stop by
M-G set cooling water prptection. This would
completely shutdown three RIPs and would have the
resulting total of seven RIPs either at minimum
speed or stopped. Assuming the event began at
full power on the 100% Control Rod Line, the
resulting temporary reactor power would be
approximately 60% power, The operator would then
correct the RCW problem or initiate a normal
plant shutdown.

The drywell cooling system can perform its
function after the loss of any RCW division.
With only one RCW division and one drywell cooler
operating, the drywell temperature will increase

Amendment 14
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but not to a temperature that would damage
equipment or require an immediate shutdown.

9.2.11.4 Testing and lospection Requirements

The RCW system is designed to permit periodic
in-service inrpection of all system components
to assure the integrity and capability of the
system,

The RCW system is designed for periodic pres-
sure and functional testing to assure: (1) the
structural and leaktight integrity by visible
inspection of the components; (2) the
operability and the performance of the active
components of the system; and (3) the
operability of the system as a whole,

The tests shall assure, under conditions as
close to design as practical, the performance of
the full operational sequence that brings the
system into operation for reactor shutdown and
for LOCA, including operating of applicable
portions of the Reactor Protection System and

the transfer between normal and standby powe
SOUrCes. <= INSERT 9.2.11.4 g,z,u(z)/,

The RCW system is supplied with a chemical
addition tank to add chemicals to each
division. The RCW system is initially filled
with deminera- lized water. A corrosion
inhibitor can be added if desired. These
measures are adequate to protect the RCW system
from the ill effects of corrosion or organic
fouling.

The RCW system is desigued to conform with
the foregoing requirements. Initial tests shall
be made as described in Subsection 14.2.12

92.11.5 lnstrumentation and Control
Requireraents

All equipment is provided with either globe
or butterfly valves to give the capability for
manual control. These valves are accessible
downstream of the equipment for regulation of
flow through the equipment or for balancing the
circuits. The isolation valves to the nonessen-
tial RCW sysiem are automatically and
remote-manually operated.

924



These tests
emoval capability
hese heat exct

clude pericdic testing of the heat
'h RCW heat exchanger. Each ¢

f
iangers has been designed to provide 20%
h

&\

nargin above the hes removal capabillity required for LOC

H
n Tables 9.2-4 a, b and c. The revised heat removal capac-
ty of the heat exchangers is shown in Table 9.2-4d. This
t margin is provided to compensate for the combined ef-
f fouling and tube plugging. When this margin is no
present, the heat exchanger heat rermoval =apacity

be increased by elther cleaning or retuhing.
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inhibited demineralized water through the shell
side of two of the three 50% capacity TCW heat
exchangers in service. The heat from the TCW
system is rejested to the turbine service water
systemn which circulatis water on the tube side of
the TCW system beat exchangers.

The standby TCW system pump U automatically
started on detection of low TCW system pump
discharge pressure. The standby TCW systen heat
exchanger is placed in service munually.

The cooling water flow rate to the
electro-hydraulic control (EHC) coolers, the
turbine lube oil coolers and aftercoolers, and
generator exciter air cooler is rejulated by
control valves. Control valves in the ceoling
water outlst from these units are throttied in
response to temperature signals from the fluid
being cooled.

The flow rate of cooling water to al! of the
other coolers is manually regulated by individual
throttling valves located on the cooling water
outlet from each unit,

The minimum system cooling water temperature
is maintained by adjusting the TCW system heat
exchanger bypass vaive.

The surge tank provides a rescrvoir for
small amounts of lcakage from the system and for
the expansion and contraction of the cooling
fluid with changes in the system temperature and
is ¢ nnected to the pump suction,

Demineralized makeup water to the TCW system
is controlled automatically by a level control
valve which is actuated by sensing surge tank
level. A corrosion inhibiter (s manually added
to the system,

92,143 Safety Evaluation

The TCW system has no salety design bases
and serves no safety function,

92.14.4 Tests and Inspections

Al! major components are tested and
inspected as separate components prior to
‘nstallation, and as an integrated system after
installation to ensure design performen:e. The

TMAEI0AH
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systems are preoperationally tested is
sccordance with the requirements of Chapter 14,

The components of the TCW system and
sssociated instrumentation are accessible during
plant operation for visual examination.
Periodic inepections during normai operation are
made to ensure operability and integrity of the
system. lInspections include measurements of
cooling water flows, temperatures, pressures,
water quality, corrosion-erosion rate, control
positions, and set poiots to verify the system
condition,

92145 Instrumentation Application

Pressure and temperature indicators are
provided where required for testing and
balancing the system. Flow indicstor taps are
provided at strategic points in the system for
initial balancing of the flows and verifying
flows during plant operation,

Surge tank high and low level and TCW pump
discharge pressure alarms are retransmitted to
the main control room from the TCW local control
panels.

Makeup Now to the TCW system surge tank is
initiated automatically by low gsurge tank water
level and is continued until the sormal levei is
reestablished,

Provisions for taking TCW system water
samples are included.

9.2.15 Reactor Service Water System
92.15.1 Design Bases
92.15.1.1 Safety Design Bases

(1) The reactor service watzr (RSW) system

shail be designedito remove heat fro
the resctor cooling water system whic
is équiud for safe reactor ;huidown,
and which also cools those anvjjaries
whose operation is desired following &
LOCA, but not essential to safe
shutdown.

(2) The RSW system shall be designed to

* ;n ﬂmg &\'V\N'O'\S
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Seismic Category I and ASME
Section 111, Class 3
B. Quali ( up
IEEE-3(

Code
Quality Assurance
IEEE 279 and

rements

shal § 494 40 'vf\..
steam impingeme

hip, jet forces, missiles, fire
the effect of fallure of any
smic Catep

The RSW gyst
flooding, spraying

nt
¢4

ry 1 equipment, a

RSW svstem shall
o

the foregoing desige
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be designed (o meet
bases during 8 loss

921512 Power Generation Design Bases

ng water du

ren
transfers
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levels and steps are

during
W waler

fouling that

may degrade
hese steps include trash

eide treatment (where
Where discharge of
pon-biocide treatment
Thermal backwashing capability

where

ccur

ovided at seca
of ﬂd.',twu "

water sites
wih car
92153 Safety Evaluation

The components of the RSW are
separated and protected to the extent necessary
to assure that sufficient equipment
operating to permit shutdown of the unit in the
event of any of the following (Separation is
applied to electrical equipment and
instrumentation and controls as as (o
mechanical equipment and piping.)

sysiem

remains

wWeill
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ding, spraying or steam release due
pipe rupture or equipment failure

ces resuiting from
f\..’l(l'!,‘ukf!
et

missiles which result from equipment
failure; and

(4) fire

Liguid radiation monitors are provided in the
RCW gystem. Upon detection of radiation leakage
in & division of the RCW systen
isolated operator action from the control

m, and the cooling load is met by snother

on of the RCW system. Conseguently
radioective contamination released by the RSW
system to the environment does not
allowable lin CFRI1

that svstem is

exceed
(s defined by 1

System low point drains and high point
are provided as required

vents

System components and pir
selected to be

sile €1

g materials are
the ava
order ¢

Adequate corrosi

assure the

compatible witl
Oling water ir

inlegrity o
ng the life of the plant

During ell plant operating modes
division shall have at least one service waler
pumi Therefore, if a LOCA occurs
the system is already in operation. If a loss
of offsite power oceurs during a LOCA, the pumps
momentarily stop until transfer to standb)
diesel-generator power is completed
are

(‘usk

operating

The pumyj
restarted automatically according to the
diesel loading sequence. No operator action 1s
required, following a LOCA, to start the RSW
system in its LOCA operating mode

2154 Testing and Inspection Requirements

The RSW system is designed for periodic
pressure and functional testing to assure

(1) the structural and leaktight integrity

i
by visible inspection of the components;




awn ns

ABWR ZIALI00AN
Standard Plant . Ra— X

9217 loterfaces
$2.17.) Ultimate Heat Siok Capadility
Ioterface requirements pertaining to ultimate

beat sink capability are delineated in Subsection
9.2.5 as follows:

Subsection Title
9251 Safety Design Bases
9252 Power Generation Design Bases
9256 Evaluation of UHS Performance
9257 Safery Evaluation
P58 Conformance to Regulatory
Guide 1.27

259 Instrumentation and Alarms

9.25.10 Tests and Inspections

92.172 Makeup Water System Capability

The raw water treatment and preparation of
the demineralized water is sent to the makeup

water system (purified) described in Subsection
i W (NSEAT 9. 2.\ TR m

The makeup water preparation system shall be
located in a building which does not contain any
safety-re ated structures, systems or
components. If the system is not available,
demineralized water can be obtained from mobile
equipment. The system shall be designed so that
any failure in the system, including any that
cause flooding, shall not result in the failure
of apy safety-related structure, system or
compopent.

92.172 Potable and Sanitary Water System

The potable and sanitary water system shall
be designed with no interconnections with systems
baving the potentiai for containing radioactive
materials. Protection shall be provided through
the use of air gaps, where necessary. (See
Subsection 9.2.4),

Amendment 16 22.13
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The demineralized water preparation system shall consist of
at least two divisions capable of producing at least 200 gpm
of demineralized water each. Storage of demineralized water
shall be at least 200,000 gallons. If additional demineral-
ized water is needed during peak usage periods, rented por-
table demineralizers shzll be used as required.
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TABLE 92.3

CAPACITY REQUIREMENTS FOR CONDENSATE STORAGE TANK

Eunction Capacity Required

¢-top of pool 7,900¢

(Note 1)

normal operation variation 264 000g
and receiving volume for
plant startup return water

minimum storage volume 66,0008

dead space-middle of pool

water source for

station blackout

values are based on a b
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Normal alignment for removal of decay heat is with the
condensate storage tank. Water for RCIC operation is taken
from either the condensate storage tank or the suppression
pool as described in the EPGs of Appendix 18A. The volume
of water in these two sources, as reguired by paragraph
3.3.2 of Regulatory Guide 1.155, is sufficlent to pernmit
core cooling during station blackout for a duration of eight
hours. The switchover from the condensate storage tank to
the suppression pool (or the reverse) is performed using
station dc power and is not dependent upon either offsite ac
power systems or onsite emergency ac power systems.
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TABLE 9.2.4d

. DESIGN CHARACTERISTICS FOR REACTOR
BUILDING COOLING WATER SYSTEM COMPONENTS

[ Amendment 16 9.2:19.1

RCW Pumps { Twe P@r Dins von)

BCW (AV(B) ROW (Q)
Discharge Flow Rate 5,720 gpm /pusmp 4,840 gpm /pump
Pump Total Head 82 psig 75 psig
Design Pressure 200 psig 200 psig
Design Temperature 158°F 158°F

RCW Heat Exchangers ( Thvee per PAWASW )

ROW (A/(R) RQN.LQ
Capacity (o €@ & B BTUN PEBTU
heat @«c .-«3-- )

RCW Surge Tanks ®
Capaciry Equal to 30 days of normal leakage :
Liesign Pressure Static Head
Design Temperature 158°F

RCW Chemical Addition I'anks
Design Pressure 200 psie
Design Temperature 158°F

RCW Piping
Design Pressure 200 psig
Design Temperature 158°F



[ 9.2.1\ (1)}

Table 9.2~13
Reactor Service Water System

REW Pumps (two per division)

Discharge Flow Rate 7,920 gpm
Pump Total Head 50 psi
Design Pressure 115 psi
Design Temperature 122 F

RSW Piping and Valves
Design Pressure 115 psi

Design Temperature 122 F

9.2-255
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}0 (1) Visual examination of all accessible surfaces
| of rotors

(2) Visua! and surface examination of all low-
pressure Suckets

(3) 100-percent visual examination of coupliags
and coupling bolts

The inservice inspection of valves important
to overspeed protection includes the following:

(1) All main stop valves, co trol valves, extrac-
tion nonreturs vilve, and CBIVs will be
tested under load. Test controls installed oo
the main control room turbine pavel and
permit full stroking of the stop valve, control
valves, and CBIVs. Valve position indicatior
is provided on the panel. No load reduction
is necessary before testing main stop and
control valves, and CBIVs. Extraction nonre-
turn valves are tested by equalizing air
pressure across the air cylinder. Movement
of the valve arm is observed upon action of
the spring closure mechanism,

(2) Main stop valves, control valves, extraction

%
& nonreturn valves, and CBIVs will be tested at
0.2 least

Pnce per montb, closui ch during

of
Mlees (‘lcu will be verified b{}ﬁn‘tr tion of t
valve mmion.c,,.im Trop Vo Ve combre i)
& |

Tightness tests of the maio stop and control
valves are performed at least once per main-
tenance cycle by checking the coastdown
characteristics of the turbine from no load
with each set of four valves closed aliernately,

(3) All main stop valves, main control valves, and
CBIVs will be inspected once during the first
three refueling or extended maintenance
shutdowns. Subsequent inspections will be
scheduled so that cach valve is inspected at 3
to S year interval and at least, one valve of
cach type is inspected after each fuel cycle or
31/3 year interval, whichever is less. The
inspections will be conducted for:

(a) Wear of linkages and stem packings

(b) Erosion of valve seats and stems

23A6100A)
N T

(¢) Deposits on stems and other valve parts
which could interfere with valve operation

(d) Distortions, misalignment

Inspection of all valves of one type will be
conducted if any unusual condition s discovered

102.4 Evalustion

The turbine-generator is vot nuclear safely
related and is not needed (o effect or support & safe
shutdown of the reactor.

The turbine is designed, constructed, and in-
spected to minimize the possibility of any major
component fallure.

The turbine has a redundant, testable overspeed
trip system (o minimize the possibility of a turbine
overspeed event.

Unrestrained stored energy in the extraction
steam system has been reduced to an acceptable
minimum by the addition of nonreturn valves in
seiecied extraction lines.

The turbine-generator equipment shielding re-
quirements and the methods of access control for all
areas of the turbine building ensure that the dose
criteria specified in 10CFK20 for operating personnel
are not exceeded.

All areas in proximity to turbioe generator
equipment are zoned according to expecied
occupancy tirses and radiation levels anticipated
under normal operating conditions.

Specification of the various radiation zones in
accordance with expected occupancy is listed in
Chapter 12.

If deemed pecessary during unusual
occurrences, the occupancy times for certain areas
will be reduced by administrative controls enacted by
bealth physics personnel.

The design basis operating concentrations of
N-16 in the turbine cycle are indicated in Section 12.2.

The connection between the low-pressure
turbine exhaust bood and the condenser is made by
means of a stainless steel expansion joint,

once @ wee k closv
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(2) High condenser pressure turbine trip at 22
inches Hg vaccum

(3) Bypass valve closure at 12 inches Hg vacuum

(4) Main steam isolation valve closes at 7 to 10
inches Hg vacuum

Condenser pressure is an input to the reactor
recirculation system. Recirculation pump runback is
initisted upon the trip of a circulating water pump
when condenser pressure is higher than some site
specific preset valve. Runback is avtomatically
initiated when required to avoid » turbing trip on
high condenser pressure.

104152 Temperature

Temperature is measured in each LP turbine
exhaust hood by pneumatic temperature controllers.
The controllers modulate a control valve in the water
spray line protecting the exhaust hoods from over-
beh.ing‘

Circulating water temperatures sre monitored
upstream and downstream of each condenser tube
bundlc and are fed to the plant computer and & main
control room r:#ordu for use during periodic
condenser perfornfance evaluations.

104154 Leakage

Leakage of circulating water inte the condenser
shell is monitored by the on-line instrumentation and
the process sampling system described in Subsection
932

Conductivity of the condensate is continuously
monitored at selecied locations in the condenser,
Conductivity and sodium are continvously monitored
at the dischi “« of the condensate pumps. High
condensale coawuctivity and sodium content, which
indicate a condenser tube leak, are individually
alarmed in the main control room.

10.4.2 Main Condenser Evacuation
System

Noncondensable gases are removed from the
power cycle by the main condenser evacuation
system (MCES). The MCES removes the hydrogen
and oxygen produced by radiolysis of water in the
reactor, and other power cycle noncondensable
gases, and exhausts them to the offgas system during

Amendmeni 1]
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plant power operation, and to the turbine bui

ventiistion-+yeiom exhausl st toe beginning of each
start up. s ystem

10421 Design Bases
10.42.1.1 Safety Design Bases

The MCES does not serve or suppori any safety
function and has no safety design bases.

104212 Power Generstion Design Bases

Powsr Generation Resign Basis Qoe - The MCES
is designed to remove air and other power cycle non-
condensable gases from the condenser during pllnt
startup, cooldown, and power operation und

them to the offgast system or turbine bu

ventriutioon-sysiom cxhaus!, 54 5 ¥own

Eower Generation DResign Basis Two - The MCES
establishes and maintains & vacuum in the condenser

during power operation by the use of steam jet air
ejectors, and by the mechanical vacuum pump during
early sterTop.

10422 Description

The condenser evacuation system is illustrated in
Figure 104-1. The system consists of two 100%-ca-
pacity, double stage, sieam jet air ejector (SJAE)
units (complete with intercondenser) for power plant
operation, and a mechanical vacuum pump for use
during startup. The last stage of the SIAE is 8
noncondensing stage. One SJAE unil is mormally in
operation and the other is on standby.

During the initial pbase of startup, when the
desired rate of air and gas removal exceeds the
capacity of the steam jet air ejectors, and nuclear
steam pressure is not adequate to operate the air
ejector units, the mechanical vacuum pump estab-
lishes & vacuum in the main condenser and other

Com par M . v\?
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parts of the power cycle. The discharge from the 4 o

vacuum pump is then rout t the turbioe buil mg,f
ventiatron sveiom tcha is then little or

no effluent radiosctivity ptmnt Radiation detectors

W and plant vent
alarm in the main control room if abnormal
radioactivity is detected (see Section 7.6). Radiation
monitors are provided on the main steam lines which
trip the vacuum pump if abnormal radioactivity is
detected in the steam being supplied to the

condenser.
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The steam jet air ejecionwaplaced in service to
remove the gases from the main condenser after a
pressure of sbout 10 to 15 in Hg absolute is estad-
lished in the main condenser by the mechanica)
vacuum pump and when sufficient puclear steam
pressure is available cvestaround
During normal power operation the steam jet
air injectors are normally driven byscondensed-
steam, ~ith the main steam supply on automatic
standby. The main steam supply, hodWever, is
ormelly used during startup and low load operation,
and auxiliary steam is available for norma!l use of the
stcam jet air ejectors during early startup, should the
mechanical vacuum pump prove to be unavailable
10423 Evsluation
The offgos from the main condenser is one
source of radioactive gas in the station, Normally it
includes the activation gases nitrogen-16, oxygen-19,
and nitrogen-13, plus the radioactive noble-gas
parents of strontium-89, strontium-90, and
cesium-137. An inventory of ra
pants in the eff
eval

dicactive contami.
vent fram the steam jet air ejectors is
vated in Section 113
rav
supply to the second stage pjector is
ot a minimum specified flowjto ensure
n of hydrogen and p'r ent the offgas

sleam
maintaincd

adequale d ()

(rom rcaching the flammable limit of hydrogen

The MCES has no safety-related function as
discussed in Section 3.2. Failure of the system will
not compromise any safety-related system or compo-
nent and will not prevent safe reactor shutdown

Should the system fail completely. 2 grldual
reduction in condenser vacuum would result from
the buildup of noncondensable gases. This reduction
in vacuum would first cause a lowering of turbine
cycle efficiency due to the increase in turbine
exhaustf pressure. If the MCES remained
inoperable, condenser pressure would then reach the
turbine trip set point and a turbine trip would result
The loss of condenser vacuum incident is discussed
in Subsection 15.2.5

1042.4 Tests and Inspections

Testing and inspection of the system is per-
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formed prior to plant operation in accordan e with
eppucable codes and standards

Components of the system are continuously mon
itored during operation to ensure satisfactory perfor
mance, Periodic inservice tests and inspections of
the evacuation system are performed in conjunction
with the scheduled maintenance outages

10425 Instrumentation Applications

Local and remote indicating devices for guch
parameters as pressure, temnerature, and flow
indicators are provided as required for monitoring
the system operation
104251 Steam Jet Alr Ejectors

Steam pressure and flow is continuously moni-
tored and controlled in the ejector steam supply
lines. Redundant pressure controlleffsense steam
pressure at the second stage inlet and modulate the
steam supply control valves upstream of the air
ejectors. The steam flow transmitters provide inputs
to logic devices. These logic devicgs provide for
isolating the offgas flow from the air mjector unit on
a two-out-of-three logic, should the steam flow drop
below acceptable limits for offgas stream dilution

104252 Mechanical Vacuum Pump

Pressure is measured on the suction line of the
mechanical vacuum pump by & pressure switch
Upon reaching a preset vacuum, the pressure switch
energizes a solenoid valve which allows additional
seal water to be pumped to the vacuum pumpd” Seal
pump discharge pressure is locally monitored. Seal
water cooler discharge temperature is measured by a
temperature indicating switch. On high temperature,
the switch activates an annuciator in the main conm“
Toom, The vacuum pum
B e B
VeBLlation-svetem-sabewst ] The vacuum pump is
tripped and its discharge valve is closed upon
receiving a main steam high- high radiation signal

10.4.3 Turbine Gland Seal System

The turbine gland seal system (TGSS) prevents
the escape of radioactive steam from the turbine
shaft/casing penetrations and valve stems and
prevents air inieakage through subatmospheric

turbine glands
d o the Turline bl \
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10431 Design Bases .
104211 Safety Design Bases

The TGSS does pot serve or support any safety
function and has no safety design bases.

104312 Power Generstion Design Bases
Eowsr Generation Design Basis One « The TGSS is

designed 1o prevent atmospheric air leakage into the
turbine casings and to prevent radiosctive steam
leakage out of the casings of the turbine-generator,

i i « The TGSS
returns the condensed steam to the condenser and
exhausts the noncondensable gases, via the turbine
building ventilaten system, lo he phm vent,
po\m("v Lk A avu
mmmmmmmmm The TGSS
has enough capacity 1o handle steam and air flows
resuliing from twice the normal packing clearances.

10432 Description
104321 General Description

The turbine gland sealing system is illustrated in
Figure 10.4-2. The turbine gland seal system consists
of a sealing steam pressure regulator, sealing steam
header, a gland steam condenser, with two full-
capacily exhausier blowers, and the associated
piping, valves and instrumentation.

104322 System Operation

The annuiar space through which the turbine
shafl penetrates the casing is scaled by steam
supplied to the shaflt seals. Where the gland seals
operate against positive pressure, the sealing steam
acts as a buffer and flows either inwards for collec-
tion at &n intermediate leakofl point, or, outwards
and into the vent annulus. Where the gland seals
operate against vacuum, the sealing steam either is
drawn into the casing or leaks outward to a vent
annulus. At all gland seals, the vent ennulus is
maintained at @ slight vacuum and also receives air in
lcakage from the outside. From each vent annulus,
the air-steam mixture is drawn io the gland steam
condenser.

The seal steam header pressure is regulated
automatically by a pressure controller. During
startup and low load operation, the seal steam is

Amendment 1)
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supplied from the main steam line or auxiliary steam
beader. Above approximately S0% load, bowever,
sealing steam is pormally provided from the beater
drain tankvent beader. Al all loads, gland sealing
can be achieved using suxiliary steam so thut plant
power operation ¢an be maintained without
appreciable r» Yioactivity releases even if highly
abnormal levely of radioactive contaminants are
present in the pro.ess sieam, due o unanticipated
fue! failure in the reactor.

The outer portion of all glands of the turbine and
main steam valves are connecied to the gland steam
condenser which is muintained at 8 slight vacuum by
the exbauster blower. During plant operation, the
glend steam condenser and on¢ of the two installed
100% capacity motor-driven blowers are in

operation. The exhauster blower
Modu.nol tutbme buildin

Hetom uluuq.,’f ¢ gland steam condenser is

cooled by main conde ' I
w °‘$ : :ﬂ”:goco m;

oW

10433 Evaluation 4 ¢ ¢ ,,5

The turbine gland sval system is designed to
prevent leakage of radioactive steam from the main
turbine shaft glands and the valve stems. The
bigh-pressure turbine shaft seals must accommodate
a range of turbine shell pressure from full vacuum to
approximately 220 psia. The low-pressure turbine
shaft seals operate against a vacuum at all times.
The gland seal outer portion steam air mixture is
exhausted to the gland steam condenser via the seal
vent annulus (i.e., eod glands) which is maintained at
a slight vacuum. The radioactive content of the
scaling steam which eventually exhausts to the plant
vent and the atmosphere is evaluated in Section 11.3
and makes a negligible contribution to overall plant
radiation release. In addition, the auxiliary steam
system is designed to provide @ 100% backup to the
normal gland seal process steam supply. A full ca-
pacity gland steam condenser is provided, and
equipped with two 100% capacity blowers.

Relief valves on the seal steam header prevent
excessive seal steam pressure. The valves discharge
to the condenser shell.

1043.4 Tests and lnspections
Testing and inspection of the system will be per-

formed prior to plant operation. Components of the
system are continuously monitored during operation

1044
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to ensure that they are functioning satisfactorily
Periodic tests and inspections may be performed in
conjunction with maintenance outages.

10.43.5 lnstrumentation Application
1042351 Gland Steam Condenser Exhausters

1043511 Pressure

Gland sicam condenser exhauster suction pres-
sure is continuously monitored and reported to the
main control room and plant computer. A low

vacuum signal actuates a main control room anoun-
aator

1043512 Level

Water levels in the gland steam contjenser drain
leg are monitored and makeup is added
to maintain loop seal integrity. Abnorma
asnunciated in the main control room

104352 Sesling Steam Header

zaling steam header pressure is monitored and
reported to the main control room and plant com-

puter. Header steam temperature is also measured
and recorded

INSBRT _
0.4.2.9,1,4 10.4.4 Turbine Bypass Systein

(\) /
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The turbine bypass system (TBS) provides the
canability to discharge main steam from the reactor
directly to the condenser to minimize step load
reduction transient effects on the reactor coolant
system. The system is also used to discharge main
steam during reactor hot standby and cooldown op-

erauons
104.4.1 Design Bases
10.4.4.1.1 Safety Design Bases

The TBS does not serve or support any safety
function and has no safety design basis.

104412 Power Generation Design Bases

Power Generatiop Design Basis One - The TBS has
the capacity to bypas: 33 percent of the rated main
steam flow to the main condenser

Amendment 15

23A6100A)
Rev. A

Bower Gensration Resign Basls Two - The TBS is
designed to bypess steam to the main condenser
during plant startup and to permit & normal manual
cooldown of the reactor coolant system from a hot
shutdown condition to a point consistent with initia-
tion of residual heat removal system operation

« The TBS is
designed, in conjunction with the reactor systems, 10
provide for a 40-percent electrical step-load reduc-
tion without reactor trip. The systems will also allow
a turbine trip but without lifting the main steam
relief and safety valves.

10,442 Description
10.4.42.1 General Descripilon

The TBS is shown in Figure 10.3-1, Main Steam
System. The TBS consists of a three valve chest that
is connected to the main steam lines upstream of the
turbine stop valves, end of three dump lines that
connect separately each regulating valve outlet to one
condenser shell. The system is designed to bypass 33
percent of the rated main steam flow directly to the
condenser. The system and its components are shown
in Figur 25 10.4-10 and 10.4-11,

The turbine bypass system, in combination with the
reactor systems, provides the capability to shed 40
percent of the turbine-generator rated load with_ out
=eactor trip and without the operation of relief and
safety valves. A load rejection in excess of 40 percent
is expecied to result in reactor trip but without
operation of any steam relief and safety valve

104.422 Component Description

One valve chest is provided and houses three
individual bypass valves, Each bypass valve is an
angle body type valve operated by hydraulic fluid
pressure with spring action to close. The valve chest
assembly includes hydraulic supply and drain piping;
three hydraulic accumulators, one for each bypass
valve; servo valves; fast acting servo valves; and, valve
position transmitters,

The turbine bypass valves are provided with a
separate hydraulic fluid power unit, The unit
incindes high-pressure fluid pumps, iilters, and heat
exchangers, High pressure hydraulic fluid is
provided atthe bottom valve actuator and drained
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Effluent Monitoring

The TGSS effluente are first monitored by a eystem dedicated
continuoues radiation monitor installed on the gland steam
condenser exhauster blover discharge. High moritor readings are
alarmed in the main control room. The eaystem effluente are then
discharged to the turbine building compartment exhaust system and
the plant vent etack where further effluent radiation monitoring
is performed. See Subsectinon 10.4.10.1 for interface requirements
pertaining to the redioclogical analysie of the TGSS effluents.
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suction side of the drain pump. This switch will
automatically stop the pump in the event of low
water level in the standpipe to protect the pump
fron: excessive cavitation.

10453 Evaluation

The CWS is not a safey-related system; however,
a flooding analysis of the turbine building is
performed on the CWS postulating a complete
rupture of a single expansion joint. The analysis
assumes that the flow into the condenser pit comes
from both the upstream and downstream side of the
break and, for conservatism, it assumes that one
system isolation valve does not fully close,

Based on the above conservative assumptions,
the CWS and related facilities are designed such that
the selected combination of plant physical arrange-
ment and system protective features ensures that all
credible potential circulating water spills inside the
turbine building remain confined inside the con-
denser pit. Further, plant safety is ensured in case of
multiple CWS failures or other negligible probability
CWS related events by the plant safety related gen-
eral flooding protection provisions that are discussed
in Section 3.4

10.4.54 Tests and Inspections

The CWS and related systems and facilities are
tested and checked for leakage integrity prior to
initial plant startup and, as may be apprepriate,
following major maintenance and inspection.

All active and selected passive components of
the circulating water system are accessible for
inspection and maintenance/testing during normal
power station operation.

10455 Instrumentation Applications

Temperature monitors are provided upstream
and downstream of each condenser shell section.

Indication is provided in the control room to
identify open and closud positions of moior-operated
butterfly valves in the CWS piping.

All major circulating water system valves which
control the flow path can be operated by local

23A6100A)
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tion valves are interlocked with the circulating water
pumps so that when a pump is started, its discharge
valve will be opening while the pump is coming up to
speed, thus assuriog there is water flow through the
pump. When the pump is stopped, the discharge
valve closes automatically to prevent or minimize
backward rotation of the pump and motor.

Level switches monitor water level in the con-
denser discharge water boxes and provide a permis-
sive for starting the circulating water pumps. These
level switches ensure that the supply piping and the
condeaser are full of water prior to circulating water
pump startup thus preventing water pressure surges
from damaging the supply piping or the condenser.

To satisfy the bearing lubricating water and shaft
sealing water interlocks during startup, the circulat-
ing water pump bearing lubricating and shaft seal
flow switches, located in the lubricating seal water
supply lines, must sense a minimum flow to provide
pump start permissive,

Monitoring the performance of the circulating
water system is accomplished by cifferential pressure
transducers across each half of the condenser with
remote differential pressure indicators located in the
main contrel room. Thermal element signals from
the sunply and discharge sides of the condenser are
transmitted to the plant computer for recording,
display and conden<er performance calculations.

To prevent icing and freeze up when the ambient
temperature of the ultimate heat sink falls below
32°F, warm water from the discharge side of the
condenser is recirculated back to the screen house
intake. Thermal elements, located in each condenser
supply line and monitorsd in the main control room,
are utilized in throttling the warm water recirculation
valve, which maintains the minimum inlet tempera-
ture of approximately 40°F.

10.4.6 Condensate Cleanup System

The condensate cleanup system (7.CS) punﬁes
and treats the conuensate as required to maintain
reactor feedwater purity, using filtration to remove
corrosion products, ion exchange to remove con-
denser leakage and other impurities, and water
treatment additions to minimize corrosion/erosion
product releases in the power cycle, '

/‘.G'TT\
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controls or by remote manual switches located ou
the main control board. The pump discharge isola-
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ondensers (off-gas recombiner
land steam condenser, and
condensers) and maintains
mum flow. Measurements o.
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icable to ABWR
10.4.9. Auxiliary Feedwater System (PWR)

Not applicable to ABWR




10.6.10.1 Radiological of the TGSS effluents

10.6.10 Interfaces

The Applicent referencing the ABWR deeign shell perform a
radiologicel analyeis of the TGSS effluente based on conservative
site specific parameters. From thie analysie, the Applicent
shall determine the various actions to be taken if and vhen the
TGSES effluent redation monitor detects preset levels of effluent
contaiminstione, including the level at which the TGSE steam
supply will be swvitched over to auxiliary steam. (See Subsection

12. 3. 5. 1.
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11.5 PROCESS AND EFFLUENT
RADIOLOGICAL MONITORING AND
SAMPLING SYSTEMS

The process and effluent radiological
monitoring and sampling systems are provided to
allow determination of the content of radioactive
material in various gassous and liquid process
and effluent streams. The design objective and
criteria are based on the following requirements:

(1) Radiation instrumentation required for
safety and protection

(2) Radiation instrumentation required for
monitor and piant operation,

el

11.5.1 Design Bases
11511 Design OYjectives

11.5.1.1.1 Radiation Monitors Required for
Safety and Protection

The main objective of this radiation monitor:
ing 18 1O initiale appropriate protective action
to limit the potential release of radioactive
materials from the reactor vessel and primary and
secondary containment if predetermined radiation
levels are exceeded in major process/effluent
streams. Another objective is to provide control
room personne! with an indication of the
radiation levels in the major process/effluent
streams plus alarm annunciation if high radiation
levels are detected

The process radiation monitoring system
provides the following design objectives

(1) Main steamline tunnel area radiation
monitoring;

Reactor building heating, ventilating, and
air conditioning (HVAC) exhaust air rad-

iation monitoring;

Fuel handling area HVAC exhaust air rad-
iation monitoring,;

Control building HVAC air suply radiation
monitoring;

standby gas treatment system off-zas
radiation monitoring

Amendment 16

115.1.12 Radiation Monitors Required for
Plant Operstion

The main objective of this radiation monit-
oring is to provide operating personnel with
measurements of the content of radicactive
material in all effluent and important process
streams. This eowe demonstral -
compliance with plaet normal operational
technical specifications by providing gross
radiation level monitoring and by collection of
balogsns and particulates on filters (gaseous
effiuents) as required by Regulatory Guide
1.21. Additional objectives are to initiste
discharge valve isolation on the offgas or
liquid radwaste systems if predetermined release
rates are exceeded, and to provide for sampling
at certain radiation monitor locations to allow
determination of specific radionuclide content

The process radiation monitoring systems also
provides the following design objectives

(1) Monitors gaseous effluent streams

vent :
(a) Planyelfeges discharge *\‘wovj“ s¥ack
Turbing buildiw

(b)A

\om(".~w\.n1
exhaust

(¢) Radwaste building ventilation exhaust

|
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|
|

1

sgr gret |
(d) Turbine gland He‘i‘&“ Jev & 2 |
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Monitors liquid effluent streams
(a) Radwaste effluent radioactivity

(b) Drywell sumps drain radioactivity

Monitors gaseous process streams
(a) Off-gas pre-treatment sampling
(b) Off-gas post-treatment sampling

(¢) Carbon bed vault gross gamma radiation
levels




TNSSRT O 1)1,S

All evitical radicactive veleose Po\v\*s/Fa"r\«s
within dhe ploant ave \dant Fled and wonitored
b.) + s s sP@ws . AL g-\-\«ew walea sa Fo\w*‘/pa&\as
of +he P\q»*‘ ave locatad 1w cleaw avta s whemt

roxo\\o\oj\ca\ A om\+orxﬁ> | S v\o“ r{mu\rccl.



ABWR
StandardPlant

(4) Monitors liquid process streams

(a) Reactor building closed cooling water
intersystem radiation leakage

11512 Design Criteria

INSERT >

1.s.\,2

11.£.12.1 Radiation Moaitors Required for
Safety

The design criteria for the main steamline and
containment ventilation exhaust plenum radiation
monitoring includes the following functional

requirements:
| (1) Withstand the effect of natural phenomena
(e.g., earthquakes) without loss of
capability to perform their functions;
| (2) Perform the intended safety functions in the
environment resulting from normal and
abnormal conditions (e.g., loss of HVAC and
isolation events)

I (3) Meet the reliability, testability, indepen-
dence, and failure mode requirements of
[ engineered safety features

Provide continuous output in the main
control room

| (4)

I (5)

Permit checking of the operational
availability of each channel during reactor
operation with provisions for calibration
| function and instrument checks

| (6) Assure en extremely high probability of
accomplishing safety functions in the event
| of anticipated operational occurrences

|(7) Initiate prompt protective action prior to
exceeding plant technical specification
| limits

| (8) Provide warning of increasing radiation
levels indicative of abnormal conditions by
| alarm annunciation

|(9) Insofar as practi.al, provide self-
monitoring of compot ents to the extent that
power failure or comoonent maifunction
| causes annunciation and channel trip

Amendment 16
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(10) Register full-scale ouiput if radiation
detection exceeds full scale

(11) Use instrumentation with sensitivities and I
ranges compatible with anticipated
radiation levels.

A

The applicable General Design Criteria of
10CFRS0, Apnendix A, are 2, 4, 13, 2C, 21, 22,
23, 24, and 28 .- specified in Section 7.6.2.2.
The process radiation safety-related sub-
systems shall meet the design requirements for |
Safety Class 2, Seismic Category I, systems
along with the quality assurance requirements of

\ 10CFR50, Appendix B.

115122 Rediation Mooltors Required for 1
Plant Operation

The design criteria for opegational radiation
moniioring whrett includefthe following l
functional requirements:

Provide continuous indication of radiation
levels in the main control room

(1)

Provide warning of increasing radiation
levels indicative of abnormal conditions by
alarm annunciation

2

Insofar as practical, provide self- |
monitoring of components to the extent that
power failure or component malfunction
causes annunciation and discharge valve
isolation channel trip |

(3)

Monitor a sample representative of the bulk |
stream or volume

0]

(%)

Incorporate provisions for calibration, and
functional checks

Use instruments with sensitivities and
ranges compatible with anticipated
radiation levels

(6)

M

Register full-scale output if radiation
detection exceeds full scale.

The radiation system that monitors discharges
from the gaseous and liquid radwaste treatment
system shall have provisions to alarm and to
initiate automatic closure of the waste
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Design criteria of this system are based on meeting the relevant
requirements of General Design Criteria (GDC) 60, 63, and 64 of
10CFR50, Appendix A, in accordance with SRP 11.5 of NUREG-0800.
These GDCs are in addition to those GDCs that are specified in
Section 7.6.2.2 for system instrumentation.

Also, the system is designed to meet the applicable provisions of
10CFR20.106, RG 1.21 and RG 1.97.

The safety-related process radiation monitoring subsystems are
classified Safety Class 2, Seismic Category 1. These subsystems conform
to the quality assurance requirements of 10CFR50, Appendix B.



ABWR 20A6100AK
Standard Plant REV B

discharge valve on the affected treatment system s visually displayed on the affected radiation

prior to exceeding the pormal operation limits monitor, A high-bigh or inoperative trip in the

specified in techoical specifications as required radiation mounitor results in & channel trip
by Regulatory Guide 1.21, - which is provided to the reactor protection |

S ERC T AL, system (RPS) acd to the leak detection and

The spplicable Gcnuu Des go Cnteru ;1\ isolation system (LDS). Any two-out-of-four

mLFR‘ , Appendix A, are 60, 63, and 64 m, chaonel trip results in initiation of main

| accordance with the Standard Review Plan for t/ steamline isolation valve closure, reactor

\ ] Section 11.5 (NUREG-0800), scram, main condenser mechanical vacuum pump
N === (MVP) shutdown, and MVP line discharge valve
1.52 System Description closure. A bigh trip actuates a MSL high
control room assunffciator common to all
11.52.1 Radistion Monitors Required for Safety channels. High and low trips do not result in a
chanpel trip. Each radiation monilor vieiatye—a—
Information on these monitors is presented in  displays the measured radiation level oo v w R /h.
Table 11.5-1 and the arrangements are shown in |
Subsection 7.6.1.2 11.52.12 Reactor Building HYAC Radlation ' i
Monitoring s\ g
11£2.1.1 Main Steamline (MSL) Radlation A
Monitoring This system monitors the radiation level
in the®reactor building ventilation system
| This subsection monitors the gamma radiation exhaust duct. A bigh activity level in the
| level exterior to the main steamlines in the MSL  ductwork could be due to fission gases from a
tunnel. The normal radiation level is produced leak or an accident
primarily by coolant activation gases plus
smaller quantities of fission gases being The system consists of four redundant instru
| transported with the steam. In the event of a ment channels. Each chaonel consists of a
gross release of fission products from the core, digital gamma-sensitive GM detector and a
| the moniloring chaonels provide trip signals to  ccatrol room radiation mositor. Power is
i the leak detection and isolation system supplied to each chanpel, A, B, C, and D
: monitors from vital 120 Vac¢ Divisions 1, 2, 3
| The MSL radiation monitors consists of four and 4 respccme‘w A two-pen recorder powered
| redundant instrument chaonels. Each channel from the 120 Vac instrument bus allows the
consists of a local detector Wnon output of any two channels to be recorded by the
chamber) and a control room radiation m«m(on’ use of selection swug_h_g_ﬁF? detectors are
with a trip auxiliary unit. Power for channels ‘r‘ated adjacent to the exhaust ducting upstream
| A, B, C, and D monitors is supplied from vital of the vcr.ulaung system isolation “H“)b
120 Vac divisions 1, 2, 3 and 4 respectively e —————————— et
All four channels are pbysically and electrically »” Each radiation monitor has four trip circuits
independent of each other. two upscale, one downscale and one inoperative
similar to MSL radiation monitors.

The detectors are physically located near the e eSS I .,-\
main s:eam_lincs (MSL) just downstream of the out- e wuae, e' “.‘,/] b
board main steamline isolation valves in the Ruael monitar
stream tunnel. The detectors are geometrically A (.“'/‘M_H[ / ,/

| arranged and are capable of detecting significant f”"‘"y
,m ARELon -14:7/

| increases in radiation level with any sumber of /'
‘Q &0/ > &%y
the location and range of the detectors "4 L. Pree ol jr Los
{ e (™ omy *v

SCC.-\(‘A'\‘ CO-XM-_-- &-

|

maio steamlines in operation. Table 11.5-1 lists

——
4 4

: 0 ,4(;-1,$r. ‘

Each radla(mn moopitor has four trip Aave 7% kff'(/u / gl
circuits: two ug (high-high and high), one | ( ~# & o el s AUprag
’ SR t‘/¢ feck A ﬁ'“ asd! ’ v

ownscale (low i one inoperative, Each trip/ ¢
downscale (lc P Pl /»bm-n <,..A./..~‘-*‘ ,,u.‘;

i
L
F’\/\ f qlev?* The t"ﬁug*‘b i .
Amendment 16 i / +p 4 1153
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A high-high or inoperative /downscale trip in

nment
mnmen

purge and 11.52.13 Fuel Handling Area Ventilation
ling Exhaust Radiation

This subsystem monitors the off-gas
The high-high trip will initiate an alarm in level in the fuel handling arca ve
1¢ control room common il channels exhaust duct. The system consis
channels which are physically and ¢ ri
A downscale inoperative trip is displayed independent of each othey. Each channel
the radiation monitor and actuates a control roc “onsists of a digital gamma-senjtive GM
annunciator common to all four channels and a control room radiation monitor
channels (A, B, C, and D) 1s supplied
be high radiation trip is provided and vital 120-Vac divisions 1, 2
actuates a control room annunciator common to all respectively

channcis

Each radiation monitor has f
upscale, one dowrscale and one
similar to the MSL radiation m
Each radiation monitc il display the subsystem performs the same tri
measured radiatior those described in Subsection 11
: ) reactor building HVAC exhau
Iidat3 1T TDeteted—" ronitoring

11.52.1.4 Standby Gas Treatment Radiation
Monitoring

This subsystem monitors the off-gas radiation
level in the SGTS exhaust duct to the stack
using four channels

Two ionization chamber detectors are
physically located downstream of the exhaust and
heat removal fans and dampers on the exhaust
duct to the stack. Two other scintillation
detectors are used during off-gas sampling of
the gas exhaust to the stack

Amendment 16
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[
@

The subsvstem consists of four instrumented inlet air, from any source, bust=tibondossgn will
chanpels. Each chanpe! consists of a detector provide isolation of intake of leakage from
and a main control room radiation manitor accident sources escaping from other plant

| buildings

Power for the channels is supplied from the
pon-IE vital 120Vac scurce

Each radiation monitor bas four trip circuits
two upscale, one/inoperative and one downscale
All trips are displayed on the appropriate
radiation monitor and each acruates a common main
control room annusnciator for high-bigh, high and
low/inoperative indications. Each radiation channel consists of a digital
gamma-sensitive GM detector and a radiation
1152.15 Control Building HYAC Radiation monitor which 1s located in the control room
Monitoring

Each radiation monitor has four trip
circuits: two upscale, one/inoperative and one
mopiloring subsystem is provic o det downscale., All trips are displayed for the
radiation level in the normal out appropriate radiation monitor and each actuates
automatically close the outdo . a control room annunciator
dmpplyand the exhaust dampers, and initiate
automatically the outdoor air cleapup system i
the emergency rocirculation air supply loop. The
emergency recircu.ation fans shall be started and
area exbaust fans stopped on high radiation

he
oc

[be radiation monitors for each of the
control building HVAC systems consist of four
redundant channels to moniter the air'to the 24f) T
tb .“;hg Each radiation momnitor is pnma ly
separated and powered from separate vital 120 Vac
divisional power busses. Failure of one channel
will not cause isolation of the HVAC system

- —— — ———
-~

¥~ Also, another channr. is provided to monitor
for radioactive contamination in the air that i
being supplied to the control room complex
| downstream from the supply fans. The detector is
located at the common HVAC duét that supplies the
air to the various areas in the controlbuilding
Power to this monitor is provided from the non-1E
\L“ al 120 Vac bus I
I
S
The mositors sl meet the requir
Class 1E components to provide
reliability, The system will

. presence of sigaificant air contamina

Amendment 10
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11522 Radiation Monltors Required for Mant
Operation

Information on these monitors is presented in
Table 11.5-1.

11.522.1 Off\gas Pretreatment Radiation
Mouitoring

This subsystem monitors radioactivity in the
condenser offgas at the discharge of the delay
pipe after it has passed through the offgas
condenser and moisture separator. The monitor
detects the radiation level which is attributable
to the fission gases produced in the resctor and
transported with steam (hrough the turbine to the
condenser.

A continuous sample is extracted from the
offgas pipe via a stainless steel sample line.
It is then passed through a sample chamber and 2
sample panel before being returned to the suction
side of the steam jet air ejector (SJAE), The
sample chamber is a stainless stee! pipe which is
internally polished to minimize plateout. It can
be purged with room air to check detector
response to background radiation by using a
three-way solenoid-operated valve. The valve is
controlled by a switch located in the maix
control room. The sample panel measures and
indicates sample line flow. Two ientesmeon
ohembeor detectors are positioned adjacent to the
vertical sample chamber and are connected to
radiation monitors in the main control room.
s ‘3\*a\ OVMAWA G = SenEITVe G M

Power is supplied from 120 Vac instrument bus
for radiation monitor and detector and for the
sample and vital sampler panels.

The radiation monitor bas four trip circuits:
two upsatle (bigh-high and high), one downscale

and one inoperative.

The trip outputs are used for alarm function
only. Each trip is visually displayed on the
radiation monitor and actuates a control room
annunciator: offgas high-bigh, offgas high, and
offgas downscale /inoperative. High or low sample
line flow measured at the sample pane!l actuates a
main control room offgas sample high-low flow
annunciator,

Amendment 16
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a
y the monitor can
concentration of

The radiation leve! output
be directly correlated to t
the noble gases by usir~ demiavtomatic vial
sampler panel to obtain a grab sample. To draw
8 sample, a serum bottle is inserted into a
sampler bolder” the sample lines are evacuned.'y
and a solenoid-operated sample valve is opened
to allow offgas to enter the bottle. The bottle
is then removed and the sample is analyzed in
the counting room with a multichannel gamma
pulse beight analyzer to determine the concen-
tration of the various noble gas radionuclides.
A correlation between the observed activity and
the monitor reading permits calibration of the
monitor.

115222 Off.gas Post-Treatment Radistion
Monitoring

This system monitors radioactivity in the
offgas piping downsireaw of the offgas system
charcoal adsorbers and upstream of the offgas
system discharge vaive, A continuous sample is
extracted from the offgas system piping, passed
through the offgas post-treatment sample panel
for monitoring and sampling, and returned to the
offgas system piping. The sample panel has a
pair of filters (one for particulate collection
and one for halogen collection) in parallel
(with respect to flow) with two identical

rerHOT etectors. Two radiation monitors
ir the mainjcontrol room analyze and visually
display the measured gross radiation levei,

GM

The sample panel shielded chambers can be
purged with room air to checl: detector response
to background radiation by usiog solenoid valves
operated from the centrol room. The sample
panel measures and indicates sample line flow.
A solenoid operated check source for each
detector assembly operated from the control room
can be used to check operability of the gross
radiation channel

Power is supplied from a 120-Vac instrument
bus to the radiation monitors and to the two-pen

1154
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recorder, A 120-Vac local bus supplies the
sample panel

Each radiation monitor has four trip circuits
two upscale (high-high and high), one downscale
(low) and one inoperative. Each trip is visually
displayed on the radiation monitor. The trips
actuate corresponding mein control room
annunciators: offgas post treatment high-high
radiation, offgas post treatment high radiation,
and offges post treataent downscale /inoperative

High or low sampie flow measured at the sample

panel actuates s-mmeta-controbroom-ofiprrsea -*hQ_L \
pipssample aboormal flow annunciator, im +h@ COwTrel voowa.

o

A trip auxiliary unit in the control room
takes the high-high and downscale trip/inoper-
ative outputs to initiate closure of the offgas
system cischarge and bypass valves, The
high-high trip setpoints are determined so that
valve closure is initiated prior to exceeding
techoical specification limits. Any one high
upscale trip initiates closure of offgas system
bypass line valve and permits openicg of the
treatment line valve

A vial sampler panel similar to the pre-
tre * sampler panel is provided for grab
sample collection to allow isotopic analysis and
gross monitor calibration

115223 Carbon Bed Vault Rad!ation
Monnormg

The carbon vault is moritored for gross
gamma radiation level with a single instrument
channel. The channe! includes a digital sensor

._._...,("-“he Sevsovr ' 5 locoted cubside

and converter, and a radiation monitor.{ The
radiation monitor is located in the main control
room. The channel provides for sensing and
readout of gross gamma radiation over a range of
six logarithmic decades (1 to 10° mR/hr),

The wonitor has one adjustable upscale trip
circuit for alarm snd one downscale trip for
instrument trouble. Power is supplied from 120
Vac instirument bus

Amendment 16
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115225 Liquid Process and EfMuent
| Monitoring

| These subsystems monitor the gamma radiation

&evels of liquid process and effluent streams.

ABWR
Standard Plant

115224 Plant Veut Discharge Radiation
Monitoring

This system monitors the plant vent discbarges)

for gross radiation level during normal plant
operation and collects balogen and particulate
samples for laboratory analysis.AAlso, this
system utilizes a bigh-range radiation monitor
that measures fission products in plant gasgous
effluents during and following an accident™ A
representative sample is continuously extrected
from the ventilation ducting through two
isokinetic probes in accordance with ANSI N13.1
and passed through the containment ventilation
sample panels for monitoring and sampling, and
returned to the ventilation ducting. Each sample
panel bas a pair of filters (one for particulate
collection and one for balogen coliection ) in
parallel (with respect to flow) for continuous
gaseous radiation sampling. The gross radiation
detection assembly consists of & shielded
chamber, beta-gamma-sensitive GM tubes, and &
check source. The extended range detector
assembly consists of an ionization chamber which
oo?vl-d measure radiation levels up to
10°mCi/cc. A radiation monitor in the main
control room analyzes and visually displays the
measured radiation level.

The sample panel shiclded chambers can be
purged with room air by using two sclenoid valves
operated from the control room to check detector
response to background radiation, thus checking
operability of the gross radiation channel.

Power is supplied from 120-Vac local bus for
the radiation monitor and for the sample parel.

The radiation monitor initiates trips for
alarm indications on high-bigh, high, and low
radiation from each detector assembly. Also, the
sampled line is monitored for high or low flow
indications and alarming.

Table 11.5-2 presents the gaseous and airborne
monitors for the effluent radiatior monitoring
system.

Amendment 16
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throngh Hhe stack

[ R

(With the exception of the radwaste system
effluent, the streams monitored normally contain
only background levels of radioactive
materials, Increases in radiation level may be
indicative of beat exchanger leakage or

equipment malfunclion. ==

—
The d\sc\«awsc Hvrongh
4““ COWAWA 8 P\aw‘\'
vewt wclnde HVAC
Qx\f\G\AS‘\’S 1:’om 4‘\\-&

weaeror tavoine,

mdwas-\»c o V\(‘)
sev v\ Qa bw\\A\\‘\isc A

ll.B.ZJJr Radwaste EMuent Radiation
Monitoring

This subsystem continuously monitors the
radioactivity in the radwaste effluent prior to
its discharge, and a\ro\naae ‘

Liquid waste can be discharged from the
sample tanks containing liquids that have been
processced through one or more treatment systems
such as evaporation, filtration, and ion
exchangs. Prior to discharge, the liquid is
extractzd from the liquid drain treatment
process pipe, passed through a ligquid sample
panel which contains a detection assembly for
gross radiation monitoring, and returned to the
process pipe. The detection assembliy consists
of a scintillation detector mounted in a
shiclded sample chamber equipped with a check
source. A radiation monitor in the control room
analyzes and visvally displays the measured
gross radiation level.

The sample panel chamber and lines can be
drained to allow assessment of background
buildup The panel measures and indicates
sample line flow, A solenoid-operated check
source operated from the control room can be

used to check operability of the channel

1158
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Based on acceptable radiation levels,
discharge is permitted at a specified release
rate and dilution rate.

ﬁrt!

The radiation monitor bas feur trip cirniiy.
Two upscale trips (high-high and bigh)/\one
downscale dreprond-one inoreutive trip.
“The high-high upscole ‘S:‘P one
+he &o‘w,ﬂsm\( «-AOPOV’O VA
Amp arR Wied ¥o srop the KOW
Qrfwtw* Py p. Alse

Z'he two upscale trips and the low downscale/
inoperative trip actuate anpunciators in the main
control room and in the radwaste building control
room. Table 11.5-3 describes the liquid monitors
used for process radiation monitoring,

1152283 Reactor Bulldiug Cooling Water
Radiation Monitoring

This subsystem consists of three channels: one
for cach RCW A B and C loop for monitor.ag

‘in(euyslcm radiation leakage into the reactor

|

|

building cooling water system

Each channe!l consists of a scintillation
detector which is located in a well near the RCW
heat exchanger exit pipe. Radiation detected
from the three channels are multiplexed and fed
into a common peesess radiation monitor. This
monitor provides individual channel trips on high
radiation level and downscale/inoperative
indication for annunciation in the control room
Fower to the monitors is provided from the non-1E
wital 120 Vac scurce.

-

BEhaws -+
115225 Radwaste Bullding HVAC Radiwtion
Moaitoring

This subsystem monitors the radwaste building
ventilation discharge to the stack, including
radwaste storage tank vents, for gross radiation
level. The system consists of two redundant
instrument chaonels, each channe a local
detector, a converter, and & majf control room
radiation mogitor. Power is sfpplied to each
channel by the 120-Vac instryment bus.

“av \v\g

Each radiation monitor provides two trip
circuits: one for upscale (high) radiation and
one for downscale /inoperative trip

Amendment 16
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The trip signals are apnunciated in the
radwaste building control room and in the main
control room

Each radistion monitor visually displays the

radiation level and supplies an output signal to
the computer,

A O v YW O check SouveR | §
onv\dtd Lov ehovnael

€ Turbinae Buldin Co»f artwae
115227 W

Moaitoring System

This subsystem monitors lhe(oif-sas vent
discharge in the turbine building eqwipment
esees fOr gross radiation levels., The
menitoring is provided by four channels (two
redundant sets). Two redundan: channels monitor
radiation in the equipment area air exbaust duct
and the other two redundant channels monitor the
radiation in the SJAE area air exhaust duct
Each chasnel uses a digital detector located
adjacent to the monitored exhaust duct. The
outputs from each set of detectors are
multiplexed and then fed into two separate

|

|
|
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|
|
l
|
|
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process radiation monitors for ¢ | are monitored for radicactivi
aud annunciation. Each monit ovides alarm  accordance with Criterion 64 of Gene
trips on radiation high and on tation low  Criteria, 10CFRS50, Appendix A, as
(downscale/inoperative) - '
~ | i
A . £C ¢ R
¢ ey Charma T e & 0\8 '“'S Moa ”“1(

5

)
115228 Turbine Gland Condenser aad-Saewsm ’
' .
This subsystem monitors the off-gas releases
to the stack from the turbine gland seal system,
WA b SO ISR A ONIDE AAC A piaiing | D E
off-gas releases a- ¢ contippously sampled and
monitored for noble gas‘&\\ a scintillation
detector. The output signal is multiplexed and
then fed to a shared radiation monitor in the
mein control for display, recording and
annunciation. This monitor provides adasm tripg 2 (avey Ouc
n radiation high andaradiation low
(downscale/inoperative). Towne o
A grab sample of the off-gas is provided for
laboratory analysis. Also, samples of halogens
and particulates are collected on filters for
periodic analysis

A gamma source check is provided for channel
calibration purposes

.

11522.9 Dryweli Sumps Drain Line Radiation
Monitoring

This subsystem monitors the radiation level in
the liquid waste that is transferred in the drain
line from the dryweli LCW and HCW sumps to the

radwaste system. One monitoring channgl is
¢ ' - y
provided [owsimosdrsrm=bwedrantr cach sumpy.Each

channel uses an ionization chamber which is
located on the drain line from the sumpg¢.The
output from each sensor is multiplexed and then
fed into a shared pewm®es radiation monitor for
display, recording and annunciation.
+uyee

The radiation monitor provides fowr trip
circuits: two upscale (radiation high-high and
high), one downscale/sebmmme inoperative, The
high-high signal is used to close the outboard
isolation valve in its respective drain line

All trips are annunciated in the main control
room

11.5.3 Effluent Monitoring and Sampling

All potentially radioactive effluent materials

Amendment |6
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(1) Nquid releases are monitored for gross
gamma radioactivity;

‘volid wastes are monitored for gross gamma
radioactivity; and

‘gascous releases are monitored for gross
gamma radioactivity

11.53.1 Basis for Monltor Location Selection

Monitor locations are selected to assure that
all effluent materials comply with regulatory
requirements as covered in Regulatory Guide 1.21

11532 Expected Radiation Levels

Expected radiation levels are within the
| ranges specified in Tables 11.5-2 and 11.5-3

11533 lostrumentation

The process radiation monitors used for
measuring radioactivity are listed in Table
11.5-1

Grab samples are analyzed to identify and
quantify the specific radionuclides in effluents
and wastes. The results from the sample analysis
are used to establish relationships betwzen the
gross gamma monitor reading: and concentrations
or release rates of radionuclides in continuous
effluent releases

11534 Setpoints

The radiation level trip sctpoints for
actuation of automatic control features that
initiate actuation of isolation valves, dampers
or diversion valves are specified in the plant
technical specifications as indicated in Table

11.5-1

11.5.4, Process Monitoring and Sampling

115.4.1 lmplementation of General Design
Criterion 60

All potentially significant radioactive dis-
charge paths are equipped with a control system
to automatically isolate the discharge on indi-
cation of a high radiation level. These include

Amendment 16

Off-gas post-treatment

eactor building omebewnwess! HVAC air
exhaust

Fuel handling area air exhaust

Drywell S_ump Liquid Waste drain

Rasfwasrte ¢1f luend

11542 Implementation of General Design
Criteria 64

Radiation levels in radioactive and poten-
tially radioactive process streams are monitored
for radioactivity releases. These include

[
Main slcam‘.mc{

Off-gas pre-treatment and post-treatment’
~ - 'V
Carbon bed vault!®

Intersystem leakage into reactor building
cooling water,~*

11543 Basis lor Monitor Location Selection

Monitor locatigns are selected to assure
compliance with Regulatory Guide 1.21 in that
secmple points are located where there is a
minimum of disturbance due to fittings and other
physical characteristics of the equipment and
components. Sample nozzles are inserted into
the flow or liquid volume to ensure sampling the
bulk volume of pipes and tanks. In the case of
both liquid and gas flow, care is taken to
assure that individual samples are actually
representative of the effluent mixture. A more
detailed discussion is given in ANSI N13.1

+1.5.44 Expected Radiation Levels

Expected radiation levels are listed in Tables
11.5-2 and 11.5-3

11545 Instrumentation

The process radiation monitors used for
measuring radioactivity are listed in Table
11.5-1




| monitors are listed in Table
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Grab samples are analyzed to identify and

quantify (he specific radionuclides in process
streams, The results from the sample analysis
are used to establish relationships between the

gross gamma monitor readings and concentration
and radionuclides in the process streams

11.5.4.6 Setpoints

The radiation trip set points for the various
11.5-1

11.5.5 Calibration and Maintenance
11.£5.1 Inspection and Tests

During reactor operation, daily checks of
system operability are made by observing channel
behavior. At periodic intervals during reactor
operation, the detector response of each monitor
provided with a remotely positioned check source
will be recorded together with the instrument
background count rate to ensure proper fuaction-
ing of the monitors. Any detector whose re-
sponse cannot be verified by observation during
normal operation or by using the remotely posi-
tioned

hecked with portable check source. A record

be maintained showing the background
radiation level and the detector response

The system has eiectronic testing and cali-
brating equipment which permits channel testing
without relocating or dismounting channel compo-
nents. An internal trip test circuit adjustable
over the full range of the readoui meter is used
for testing. Each channel is tested at least
semiannually prior to performing a calibration
check. Verification of channel operation and
trip function will be done at this time if it can
be done without jeopardizing plant safety. The
test will be documented

The following monitors have alarm trip
circuits which can be tested by using test
signals or portable gamma sources:

M o

Main steamlineg

£ , #
(2) reactor building HVACS

J 4
S > /

fuel handling area H\'ACf‘

Amendment 16

check source will have its response .
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N
(4) gontrol building HVAC
(5) reactor building cooling water system
(6) SGTS ‘J—
G v . . JETUTIE
(7) I\.\'b ne buil .nglw
(8)

oﬂgas prczrca(m:nu}i.

(9) carbon bed vaultsy

The following monitors include built-in check
sources and purge systems which can be operated
from the main control room

(1) dffigas post-treatmeny™"
{ 1 =

(2) plant vent discharge
(3) [fiquid waste discharge

S6TS
(4)  ofigaswsnl~"
5 - d build xh
{ ( 11 :
(9) radwaste building exhaust Ex hiatl >
" O La wel Sttaw Lovdeansey

e PR o Py O ——.

11552 Calibration

The continuous radiation monitor calibration
is according to certified National Bureau of
Standards of commercial radionuclide standards
and is accurate to at least + or - 15%. The
source-detector geometry during primary cali.
bration is identical to the sample-detector geo-
metry in actual use. Secondary standards which
were counted in reproducible geometry during the
primary calibration are supplied with each con-
tinuous monitor for calibration after installa-
tion., Each continuous monitor is calibrated
during plant operation or during the refueling
outage if the detector is not readily ac-
cessible. A calibration can also be performed
by using liquid or gaseous radionuclide stan-
dards or by analyzing particulate iodine or gas-
eous grab samples with laboratory instruments

s

The offgas pretreatment monitor shall respond

to a gross gamma signal obtained from the
periodic analyses of grab samples

The readout

units shall be mR /hr per m(‘x/s,ci_///

A
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The following monitors r“m gross
gamma signal obtereed-teomthe-pomodic SRailats
wbgratrsamplosto-rendthewgte (0 counis/min

»
-

(1) off-gas post-treatmeat-

F It ”
ant seeek dischargd

R b
k.
radwaste

L
o pe
efflucnly ans-
i\

A € x IﬂA“Of‘
gland steam condenser agg-vacuum-pwmp

The following monitors are calibrated to, u&d
the gross gamma dose rate ina mR /hr
M
(1) main steamline;

~

reactor building HVACY
fuel bandling area HVACY

earbon bed vaulé™

\
[ (5) ¢ontrol building HV A(V"

(6) ut-ca- w
" sl LB y— “
) md\~ aste building HVAC exhausty’
<
——\\_ -

N\
11553 Maintenance T

All channel detectors, electronics, and
recorder are serviced and maintained on an annual
basis or in accordance with manufacturers
recommendations to ensure reliable operations
Such maintenance includes cleaning, lubrication,
and assurauce of free movement of the recorder in
addition to the replacement or adjustment of any
components required after performing a test or
calibration check., If any work is performed

Amendment 16
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which would affect the calibration, a
bration is performed at the completion
work

recali

f the

11554 Audits and Verifications

Audits and verification during normal plant
operation are out-of-scope for the Standard ABW
Plant

SRLS w uw[)k'tﬂt“'\‘* ((‘\bu.‘l"_
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Monitored No.
Process of
Chan-
nels

A Cafar,. ‘.' ted Manitare

Main steam. 4 @E

line +wnnel
Qv e

Reacior
holdine
building
HVAC
X haws?Y

Detector

Lype

Sample Line
or Detector

Lesation

Immediately
downstream
of plant main
steamline
isolation
valve

Exhaust duct
upstream of
exhaust ven-
tlauon
wolation
valve

Intake duct
upstream of
wntake ventis
lation
tion valve

SGTS exhaust
air duct
downstream
of exhaust
and heat re-
moval fans
and dampers

Locally above
operating
floor

Clhannel §

Amendment 16

1sola-

TABLE 11.5-1
PROCESS AND EFFLUENT RADIATION MONITORING SYSTEMS

Channel
Range

Naﬂ_ i.

el

(?_)\.

g\*__‘__/*’

1-10° mR /hr

Kixeyaim Seinoings

Warning
Alarm

above full
power
background,
below trip

above back-
ground
below trip

above back-
ground,
below trip
above back-
ground

ACF
Irip

technical
specification

technical
specification

technical
speaification

techuical

specuicauon

None

techaical
specificauon
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TABLE 11.5-1

PROCESS AND EFFLUENT RADIATION MONITORING SYSTEMS
(Continued)

Westody Seipolnts

Monitored No. Detector Sample Line Channe! Warning ACF
Progess of Iipe  or Detector Range Al Irip
Chgo- Location  Nede 1)
(3)
- > /L

J
/
%4

B. Monitors Regquired for Plant Operaticn j

i

Radwaste S$/D Sample Line W above back-

liquid dis- counts/min ground,
charge (Or* below trip
&
</ <

» :
Reactor . 10 to 10 above back-
bullding ine exit counts/min ground
cooling water

sysiem

Offgas 2 GM-B ple lin above back-
R e o sf-fﬁ'
VALLL SRRl Vel b T
/
» S/C ‘
Offgas 1 B9 Sample line 0 I at tech spec

technical
ground, specuication
below trip

eharcor PYC-
auliintet +vet weut -
[ ¢ .
Charcoal 1 s On €harcoal to 10 above
vault vault Hvag 1R background
exhavid

Line

None
report level

Sample line 0t010° at quarterly
tech spec
level

Sample line ) above back-
ground,
below trip

Radwaste : Exhaust ducts 0.01 to 100 above back-
building WYAC mR /hr ground,
vent below trip

Aimendment 10
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TABLE 11.5-1

PROCESS AND EFFLUENT RADIATION MONITORING SYSTEMS
(Continued)

Bhawtade Scipoints

|Monitored  No. Detector Sample Line  Channel Warning ACP'

or Detector Range Alarm Irip
Lesatiop \ Node L)

\ (2)

Exhaust duct .01 to 100 above back- 4 dec. log
mR /hr ground

Drain line 2 ) above back- Technical
from LCW & hr ground specification
HCW sumps

above back-
ground

_seas e

Automatk Coantrol Function

S —— 7
GM-B Beta-6cagsitiv® GM Detector
IC lon Chamber

§/C Digital Gamma-Seasitive GM Detector
S'D Santillation Detecter

/’TT?H
Note 1.\ {3)

T™h

-5l

channel range specified in this table is the equipment measu
or display range of the indicated parameter. Refer to Tables 11.
11.5-3 for the dynamic detection range of the monitoring channel
expressed as concentration in units of microcuries per cubic¢
centimeter, referenced to a specific nuclide.

ring
K.

2 &

Amendment .6
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TABLE 11.5.2

PROCESS RADIATION MONITORING SYSTEM
(GASEOUS AND AIRBORNE MONITORS)

:NN}-\:( mdpﬂl
' Radiation  Configu- Delechon  Radionoclides
| Monitor Dpe Sensitivity Bux: Mw.md
8-GM s 3
l Offgas in Perrew 025 cpm/pCi 19&-# w
| Charota- sese o3 o
[TV ST Filtete ¥
FoLT Fviaywal li‘l

- -
UiETemd

16

activaluon
gases

@ mR/br 06160 noble gases
pev 107340 | mbr Xe- 138 %
& e Xe V38
J
-7 ; ¢ v
8- &M 0o 10 Xe-\33
Raswen- 250 cpm/pCif M =
b Pl <& pe-
E’..:rrp wuCifec Ce-\37
e

E:::,-l’ T~ 181

-~

Bl

*  Sensinvity based upon this radionuclide

o E.r;‘c; ed acnvines are esnmated based on exnsning planis

Amendment 16
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. TABLE 11.5.2
PROCESS RADIATION MONITORING SYSTEM
(GASEOUS AND AIRBORNE MONITORS) (Continued)

by ""“"‘ Principal
Radistion  Configu- Oxderus Radionuclides Expected Alarms

Monlter  mten  Tom Senalivity  Bange Measured Aslpnt® & Trips
16070 ol SY0 o ul e

Maio Stack  Offie  *7 w0l  Xe1n “C High/Low
(High-Range) et MG/ (Y flow
ajalifee Ty INOP /Low
g High
: -8 A High-Hi
ik 0.5 PR S AL g
Retwasie  Offse  B-OM &8 nR /b oomeo o e G bow 4y« Nigh
bum.l.m' O Liae pev 10 51((',/“ /“( " L INGP High
ventilation Eitbonn @ A s ~\31 High Low/ Twor
dscowrge ;‘M.rx g-\8! Flow MWL
Wrikre _ 'y
[33Cpmp® (07 S0 /0" wei88 A i Ul
Glandsteam  C.Tline §/D XM m ik ,w High
condenser amg PERCI/ e nrﬂhm ~ Lew/ INOP
"W‘ Bilders P i AN Co~187 ¢ Syl
Ad.s:h'&b Biiders T ol T« \8 Abaphetigh
16 *fot0” Wogh - Mg (e
Control Bldg. Offme 3/C au mR/hr (6180 Kestst _  Negligible [ i
. HVAC Air T hise pev 10" (‘ /( g&,‘? Xe- 183 Low
Intake /

1‘3(""’ ‘9 /o ? /J5)10 -4((’!(‘(
Standby Gas  Offline > S/D “C /(, Comtip e H'u\Hnsh
Treaumeni R ot 45“? W Ne bl Gases 7 bow B
Exhaust tabine  IC /6 Qlo 10° (e ~f_10 Low [ INOP

\ " o"‘;*"" JANCi/ec N big et ABCi/ee _Y
| LA Alulifes 167540 10 ui (,,-3,.‘4(,' ¢
| FuelHandling Gukime §/C  amiB Guasr x0T e
| Area Exhoust 34 wR /b S Noblec @RA? Low
x per u (ot Jll..:'“CC Gases High - Hign
[ Cs-a7)* High
— Lewd
P e Parditalede e wo.i e
- ::f‘ .
T Toaline 0 Cheveael oMo
..... L |
- =13

*  Sensitivity based upon this radionuclide.
’ ** Expecte ' activities are estimated and are based on existing planis.

Amengment 16 11517
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TABLE 11.5.3

PROCESS RADIATION MONITORING SYSTEM (LIQUID MONITORS)

Dyt ¢ Principal

Radiszlon Coofigu: SensduyDeheskn.  Radlobuclides  Expected Alarms
o A -7, 3 wide =ik
Radwaste effluent  foline « Gummes 10 G10° Cs-137° ~ieps High flow _
radiation monitor Co60 A eC Hi

cor u(‘ Y [«
‘P; # &L }:.u ‘MOP

\‘P!v & £ ¢ ~ b "
| Reactor building loline ¢, Gemme- 10010‘ Cs-137° "OWI‘ M
cooling water o Semt Co-60 4 Clee High

system radiation ('u-llib‘f' 4?\"/(( Law "I"'i
monitor (Crn[ Ml
pev CC 0t s 167 s
Drvwell Sump loline € (o0  Gross sy 02 High High s 9ta .
| Drain 36mR/hy .,ur- Gamma,  mRser taomens
{ ulifee C‘_w-,‘ ,u(,/(‘(' High

Low/INOP
YLerlade

» Sensitivity based upon this radionuclide.

l *¢  Expected activities are estimated and are based on existing plants.

Amendment 16 113518
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TABLE 11.54
RADIOLOGICAL ANALYSIS SUMMARY OF LIQUID PROCESS SAMPLES
Grab Sample Sensitivity
Sample Description Erzguency Analvsls «Slml Burposs
1. Resctor Coolant
Fitrate Daily @) Gross gamms 106 Evaluste reactor water ac-
tivity
Crud Daily (@) Gross gamma 106 Ealuate crud activity
Filtrate weekly ) 1.131, 1-133 107 Evaluate fuel cladding
integrity
Crud and filtrate Weekly Camma spectrum = 5x 107 Determine radionuclides
present io system
2. Reasctor water cleasup Biweekly Gross gamma 106 Evaluate cleanup
system efficiency

3. Condenser demineralizer

Leall
Influent Monthly Gross gamma 10 Evaluate ML
Effluent Monthly Gross gamma 106 Evaluate demineralizer
performance
Eve luate wad discerivg
4. Condensate storage tank Weekly Gross By 10 Mu ot g *Y
S, Fuel pool filier -
demineralizer
lnlet and outlet Periodically  Gross 8-y 10% Evaluate system perform.
ance
LCW 5“"'*8
| 6. Wemecollector lanks "(4)  Periodically  Gross By 106 Evaluate system perform-
ance
wew)
7. FReecsan collector Periodically  Gross B-v 10 Evaluate sysiem perform.
tanks (2) ance
HSD Ssample
8. Ghemeabwrsie tanks (2) Periodically  Gross Sy 106 Evaluste system perform-
ance

Amendment 16 113-19
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TABLE 11.54
RADIOLOGICAL ANALYSIS SUMMARY OF LIQUID PROCESS SAMPLES
(Centinued)
Grab Sample Sear'tivity
Sample Desciiption Exguincy Analysls «Clml Burpose
Sclid Warie Suppiy wunk e i
l 9. (Evaporator bottoms )’ Periodically Gross 2 < 106 Comparimess actvity
with that determined
by drum readings
HWEwW
l 10 Buwpmenses distiliate dank  Periodically  Gross f-y 106 Evaluate evaporator per-
@) u,on ) formance

' (. Peachn builely ‘t ”"“8 Wee il Cvnu/;.)’ 0@ Eveluede mberny oo
—ANE Sy Sk | Leukoge

(@) Daily means five imes per week.

() Performed more frequently if increase noted on daily gamma count.

TABLE 11.5.8
RADIOLOGICAL ANALVSIS SUMMARY OF GASEOUS PROCESS SAMPLES
Sample Sensitivity
Sample Description Ersguency Analvsis uClml Burposs
1. Containment atmosphere Periodically Grossa & 8 10:1 Determine peed for respi-
(drywed) and priorto  Tritium \0" G ratory equipment
entry
2. Offgas monitor sampie Weekly Gamma spectrum 10°10 Determine offgas activity
3. Offgas vent sample Weekly Gross 8(8) 1014 Determine offgas system
1131(®) 1010 cleanup

Gamma spectrum 10710

(@) On parmiculate filter

(0)  On charcoal canridge.

Amendment 16 113-20
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. TABLE 11.5-6
RADIOLOGICAL ANALYSIS SUMMARY OF LIQUID EFF LUENT SAMPLES
Sample Sensitivity
Sample Description  Ersquency Analvsls uCl/ml Purpose
1. Detergent drain tanks Batch(®) Gross ' O = ma 10”7 Effluent discharge record
Gamme-spostrunr 4
2. Liquid radwaste weekly®  Ba/La-140 and §x10°7  Effluent discharge record
effluent 1-131
Composite of all Monthly Gamma spectrum  § lg()”
tanks discharged Tritium 10
Gross alpha 10'7
Dissolved gas (6} 10°5
Quartetly  S1/89/%0 5x 108
3. Circulating water Weekly grab  Gross £ Gawma 107 Effluent discharge record
decant line of Tritium 108 (backup sample)
continuously
collected
proportional
sample

-

{ E4fluent D»bc\'\ov’a record

o m -
(1.8.\ 4 Reacdn vevice Wu“‘»( Gress amma L -
() woade TR 10

mtores e s

(@) If tank is to be discharged, analyses will be performed on each baich. If tank is not to be
discharged, analyses will be performed penodically to evaluate equipment performance.

(b)  Typical batch of average release. All other samples are proportional composiies.

(€)  If no discharge event occurs duning the week, frequency shall be so adjusted.

Amendment 2 11521
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. TABLE 11.5.7

RADIOLOGICAL ANALYSIS SUMMARY OF GASEOUS EFF._JENT SAMPLES

Sample Sensitivity
Sample Description Erequency Analysls «Clmi Purpose
. Plant Veur Egncurte
1 Repetor bundimg exhaust Weekly Gross lfl (a) 101 Effluent record
i plesum THE) ST ¥ 1-131(0) gad-* 10-10
Ba/La: m“‘/ 107
Monthly R Gamma spectrum(®) 10710
/ Quarterly  $r-89 and qo((-)) 0l
Grou alpha'? 1
, 113 .nf’w -"fg"ﬂr
-3 Radwaste-britding exhanust ———As above—— ASADOVE e O P00
2
] A Olqnd Steam Condenser As above As above Effluent record

|
' X mun d.\.uk.v‘c

(@) On particulate filter

(6) " On charcoal carridge.

' th. Reucta Buiicts
\\‘5.\.\‘4 TW.e At lwele s ,u-gas fl(ngug‘; I’«m __& et p
e -T-“'L"*; iu-\dmé E}ldu\)dtk Su.'ld. ‘ Qu.' \JC'W(_( t“,‘ w(
J 'a ‘
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