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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

430232
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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

3,.4.1.1.)
9.2.9(3




INSBRT 3.4.1.1\.1

QD

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)
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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‘
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(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

|
&
|
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!
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

-
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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.

—
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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<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>