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PLANT SYSTEMS OPEN ITEMS FOR DISCUSSION

3.4.1 FLOOD PROTECTION

OPEN ITEM (1)

Safety~-related systems and components that may be affected by
external floods are protected either beca e of their location
above the design flood level or because they are enclosed in
reinforced concrete Seismic Category 1 structures which have a
required wall thickness of not less than two feet for portions of
the structures below the flood level. The ABWR Safety Analysis
Report did not address the effects of standing water on the roofs
of safety related buildings and the means to limit the amount of
such water as reguired by the guidelines of RG 1.102. The
ability of these structures to withstand the effects of standing
water remains an open issue.

RESPONSE (1)

Respunse to this open item is provided in revised Subsection
3.4.1.1.1 (page 3.4-1).

OPEN ITEM (2)

Analysis of rupture of moderate-energy piping larger than
one-inch diameter are performed in accordance with ANSI/ANS 56.11
"Standard De2sign Criteria for Protection Against the Effects of
Compartment Flooding in Light Water Reactor Plants", and Crane
Co., Technical Paper No. 419, #1973,%Flow of Fluids Through
valves, Fittings, and Pipe". Hiah energy line breaks in the Main
Steam Line (MSL) tunnel are excluded from evaluation, since this
area is instrumented for detection of leaks bhefore a line break.
However, even in the event of feedwater line break, water will be
contained in the Seismic Category I structure of the MSL tunnel
ard be allowed to drain to the High Conductivity Water (HCW)
sunps. The applicant described the operator response period and
type of flooding source. The staff believes that a
leak-before-break analysis should use plant- specific data such
as piping geometry, materials, fabrication procedures, and pipe
support locations. Therefore the staff will evaluate the
acceptability of the above exclusion on a plant-specific basis.

RESPONSE (2)

Response to this open item is provided in revised Subsection
3.4.1.1.2 (page 13.4-2).



OPEN ITEM (3)

Analysis of the worst flooding due to pipe and tank failures and
their consequences are performed on a floor-by-floor basis within
the Reactor Building to demonstrate the safe shutdown of the
reactor. However, the applicant did not discuss if the
safety-related equipment within this structure (or any of the
other structures analyzed) is capable of normal function while
subjected %o liquid spill, and completely or partially flooded.
This is an open issue.

RESPONSE (3)

Response to this open item is provided in revised Subsection
3!"10102 (p.g. 30‘-2)‘

OPEN ITEM (4)

The ABWR SSAR did not include flood analysis for any structures
outside the scope of the generic design housing cystems or
components performing a safety function, such as the ultimate
heat sink pump house. The identified interface requirements,
essentially identifying only the normal groundwater and flood
levels, are insufficient to insure ad@gquate flood protection
design for these structures. Interface requirements that will
insure the abi)ity of the plant specific application to meet the
flood protection requirements as described in SRP Section 3.4.1
(that is the requirements of GDC 2 and the guidance of RG 1.102)
need to be provided. This is an open issue.

RESPONSE (4)

Response to this open item is provided in revised Subsection
3.,4.1.1.2 (page 3.4-2).

OPEN ITEM 9.1.1 (NEW FUEL STORAGE)

GE has not included in the interface reguirements that the design
of the new fuel storage racks will be such that the K.¢¢ will not
exceed 0,98 with fuel of the highest anticipated roactfvity in
place assuming optimum moderator conditions (foam, small
droplets, spray, or fogging) as described in SRP Section 9.1.1.
This is considered an open issue.

RESPONSE 9.1.1

This open item is covered by response to Question 430.180,



9.1.2 SPENT FUEL STORAGE

OPEN ITEM (1)

The reactor building housing the facility is designed to seismic
Category I criteria, as are the storage racks and other "fuel
storage facilities", including the gates between the spent fuel
pool and other pools. However, information on the seismic
classification of the spent fuel pool liner is not contained in
the SSAR. This is considered an open issue.

RESFONSE (1)

Response to this open item is provided in revised Table 3.2-1
(page 3.2~18) and Subsection 9.1.2.1.2 (page 9.1-2).

OPEN ITEM (2)

The design of the storage pool includles the provision of
radiation monitoring systems described in S8SAR Section 11.5,
which were determined to satisfy in part the requirements of GDC
63, "Monitoring Fuel and Waste Systems." The SSAR and the GE
response to the request for additional information ( Response
420.191) do not include sufficient information to conclude that
there are acceptable monitoring systems for pool water level and
excessive pool liner leakage. This is considered an open issue.

RESPONSE (2)

Response to this open item is provided in revised Subsections
9.1.3.2 (pa,. 9.1-4) and 9.1.3.3 (page 9.1-5).

9.1.4 LIGHT LOAD HANDLING SYSTEM
OPEN ITEM (1)

r
The refueling platform is designed to Seismic Category I
standards and the entire system is housed within the reactor
building which is a Seismic Category I, flood- and
tornado-protected structure. However, the new fuel inspection
stand is not classified as seismic Category I. It is not entirely
c.ear from the SSAR description that in the event of an
earthquake the fall of the new fuel stand would not be
detrimental to criticality or radiological safety. This is
considered an open issue.

RESPONSE (1)

The new fuel inspection stand is used to inspect the new fuel
bundles before they are placed into the spent fuel pool. The
fuel is moved by the jib crane from the new fuel pit to the new
fuel inspection stand. The jib crane is always supporting



the fuel bundles. The jib crane is nonseismic but is designed
not to drop its load in an SSE; therefore, it is unlikely that a
new fuel acsembly will fall inte the spent fuel pool. The new
fuel inspection stand is both supported off the floor and
attached to the wall., It is also unlikely that the stand will
fall into the spent fuel poJ.l: therefore, there is no need to
make the new fuel inspection stand Seismic Category 1.

OPEN ITEM (2)

Dropped.

OPEN ITEM 9.2.5% (ULTIMATE HEAT SIVK)

The conceptual design for the UHS is a spray pond. The
requirements of RG 1,72 are applicable to the design of a spray
pond as an UIHS, but were not referenced as interface criteria.
The identification of RG 1.72 design criteria as interface
regquirements remains an open issue.

RESPONSE 9.2.5

Response to this open item is provided in new Subsection 9.2.17.2
(page 9.2+~13).

9.2.14 TURBINE BUILDING COOLINAG WATER SYSTEM
OPEN ITEM (1)

The TCW system is a non-safety related system designed to provide
heat removal capability for various turbine island auxiliary
equipment. The TCW is a closed loop system consisting of two
100% pumps, two 100% heat exchangers, a surge tank and associated
piping, valves and instrumentation. The description of the TCW
in this section of the ABWR SSAR contains several
inconsistencies. The component and system descriptions of
Section 9.2.14.2.3 "System Operation" and of Figure 9.2-6a do not
agree with the descriptions of Sections 9.2.14.2.1 "General
Description" and 9.2.14.2.2 "Component Description" and the
responses to RAIs. The discrepancies (number of heat exchangers,
pump capacities) should be corrected. Because the descriptions
in Sections 9.2.14.2.1 and 2 are more recent versions of the
system description, they were analyzed as the TCW system. These
discrepancies remain an open item.

RESPONSE (1)

Response to this open iten is provided in revised Subsection
9.2.14.2.3 (pages 9.2-10.1 and 9.,2-11) and revised Figure 9.2-ta
(page 9.2-42).



OPEN ITEM (2)

The TCW is located in and near the turbine building away from
safety related systems. In response to RAIs 430,206 and .207, GE
asserted theat failure of any TCW comronents, including the
atmospheric surge tank, would not fail any safety-related
equipment., From equipment layout diagrams this statement appears
to be true for all equipment shown on the diagrams. The
atmospheric surge tank does not appear on these diagrams.
Verification that tailure of this component will not affect
safety-related systems is not possible. This remains an open
issue.

RESPONSE (2)

Response to this open item is provided in revised Subsections
9.2.12.2 (page 9.2~7) and 9.2.14.2.1 (page 9.2-10).

9.2.15 REACTOR SERVICE WATER
OPEN ITEM (1)

The RSW is 2n open cycle system which provides cooling water to
the RCW heat exchangers. No other heat loads are supported by
the RSW system. The RSW system picks up heat from the RCW heat
exchangers and rejects the heat to the ultimate heat sink which
is to be designed by individual applicants referencing the ABWR.
The GE scope of the RSW includes all the piping valves, pumps,
heat exchangers, instrumertation, and controls from the system
intake from the ultimate heat sink to the discharge back to the
ultimate .eat sink. Although the total heat rate, total flow
rate, temperature drop and pressure drop at the RCW heat
exchangers for all identified modes of operation were provided
for the RCW system, similar parameters for the RSW system
(including identification of sufficient net positive suction head
at pump suction locations considering low water levels) were not
provided. This is an open issue.

RESPONSE (1)

Response to this open item is provided in revised Subsection
9.2.15.2 (page 9.2-12) and new Subsection 9.2.17.4 (page 9.2-13).

OPEN ITEM (2)

GE stated that both the mechanical eguipment and piping and
electrical eguipment including instrumentation and controls of
the redundant divisions of the RSW system are sufficiently
separated and protected to ensure availability of the needed
equipment to perform reactor shutdown in the event of any of the
focllowing occurrences: pipe rupture or equipment failure induced
flooding,



spraying steam release; pipe whip and jet forces from a
postulated nearby high energy line break; missiles from equ.pment
failure: fire; non-Category I equipment failure; or a single
active component failure in the system. However insufficient
detail has been provided to insure that this design criteria can
be met. Specifically, location and design features for the RSW
pump and associated equipment have not been specified.

RESPONSE (2)

Rusponse to this open item is provided in revised Subsecticn
9.2.15.3 (page 9.2-12) and new Subsection 9.2.17.4 (page 9.2-13).

OPEN 1TEM (3)

The ability of the RSW system to perforu its function cannot be
verified because pump design characteristics (flow, pressure,
NPSH requirements) were not included in the SSAR (The required
heat loads to be removed by the RSW system are identified.)

While the design requirements of the RSW system meet the intent
of GDC 44, the ability of the RSW system to meet the requirements
of GDC 44 remain an open item.

RESPONSE (3)

Response to this open item is provided in new Subsection 9.2.17.4
(page 9.2-13).

OPEN ITEM 9.2.35 (4URBINE SERVICE WATIR SYSTEM)

The TSW is located in the intake structure (the power cycle heat
sink pump house) and the turbine building. The system does not
appear to have any connections with safety related systems,
although insufficiunt detail is provided in the system
description and diagrams to verify that no such connections
exist. The applicant must demonstrate that all safety related
components, systems, and structures are protected from flooding
in the event of a pipeline break in the TSW system in order to
meet position C.2 of RG 1.29 and thus comply with GDC 2. (Due to
the site specific nature of the location of some TSW components

this requirement may need to be expressed as an interface
reguirement) .

RESPONSE 9.2.16

Respornse to this open item is provided in revised Subsection

9.2.16.3 (page 9,2-12.2) and new Subsection 9.2.17.% (page
$.2=13).
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CLASSIFICATION SUMMARY (Continued)
Quality
Group Quality
Safety Loca:  Classis Assurance Selsmic
Principal Component® Class®  tion®  fcation?  Kequirement® Categon’ Mot
F2 RPV Serviciog Equipment
1. Steamline plugs N sC - - o
2. Dryer and separator N §C s - o
strongback and bead
strongback
F3 RPV Internal Servicing Equ’pment
1. Control rod grapple N sC
Fd4 Refoeling Equipment
1. Refueling platform N SC 1 (bb) ,;,
2. Refueling bellows N $C
F& Fuel Storage Equipment
1. Fuel storage racks - N sC - i (bb)
pew and spent §
2. Defective fuel storage N $C - (bb)
Sriv-*‘ fual roa\ Liver N 3¢ e - {
G1 Reactor Water Cleanup Systern
1. Vessels including supports N SC C - -
(fter /demineralizer)
2. Regenerative beat exchangers N sC C -
including supports carrying
reacto. water
3. Cleanup recirculation N sC C - -
pump, motors
1208
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3.4 WATER LEVEL (FLOOD) DESIGN

The types and metbods used for protecting the
ALWR safety-related structures, systems and
comporents from external Nooding shall conform
to the guidelines defived in RG 1.102.

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

1.4.1 Flood Protection

This section discusses the flood protection
measures that are applicable to tbe standard ABWR
plant Seismic Category 1 structures, systems, and
components for both external flooding and
postulated flooding from plant component
failures. These protection measures also apply
to other structures that bouse systems and
components important to safety which fall within
the scope of plant specific.

3.4.1.1 Flood Mrotection Measures for Seismic
Category | Structures

The safety-related svstems and components of
the ABWR Standard Plant are located in the
reactor, control, and radwaste buildiogs which
are SeirmicCategory I 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 componenis is provided for all
postulated design flood levels and conditions
detcribed in Table 2.0-1. Postulated flooding
from compouent failures in the building compart-
ments does not adversely affect plant safety nor
does it represent apy bazard to the public,

Structures which house the safety-related
equipment and offer flood protection are
identified in Table 3.4-1, Descriptions of these
structures are provided in Subsection 3.8.4 and
38.5. Exterior or access openings and
penetrations that are below the design flood
level are identified in Table 6.2-9.

Amendment 16
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3.4.1.1.1 Flood Protection from External
Sources

Seismic Category | structures that may be
affected by design basis Noods are desigred (o
withstand the floods postulated in Table 2.0-1
using the bardened protection approach with
structural provisions with ncorporated io the
plant design to protect safety-related
structures, systems, and components from
postulated flooding. Seismic Category |
structures required for safe shutdown remaie
accessible duriog all flood conditions.

Safety-related systems and components are
flood-protected either because of their location
above the detign flood level or because they are
enclosed in reinforced concrete Seismic Category
I structures which bave the foliowing
requirements:

(1) wall thicknesses be.ow flood level of not
less thau two feet;

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

(3) watertight doors and equipment batches
installed below design lNood level; and

(4) waterproof coating of external surfaces.

eismic Category | structures below grade 1s
accomplished principally by the use of water
stops at expansion and construction joints. I
addition to water stops, waterproofing of the
plant structures that bouse safety rejated
systems and components is provided up to 8 fm (3
in) above the plant ground level to protect the
external surfaces from exposure to water,

K\Vnerprooﬁu of foundations and walls of
S

Additional specific provisions for flood
protection include administrative procedures (o
assure that all watertight doors and hatch
covers are locked in the event of a flood
warping. If local seepage occurs through the
walls, it is controlled by sumps and sump pumps.

lo the event of a flood, flood levels take a
relatively long time to develop. This allows
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14112 Compartment Flooding from Postulated After receiving » Nood detection alarm, the
Compooent Fallures perator has a tec-minute grace period Lo act in
cases when flooding can be identified and
ping, vessels d exchangers wil terminated by a remote action from the conts
ug potential ir ! room. lo cases involving visual ipspect
seismically qualilied . ‘ identify the specific flooding source
complete failure of a nop-seism piping  affected area (except ECCS areas) followec
gysiem is ol icable. The e ex( temole or local operator aclion, 8 minimun
the radwasie bulla 114 tains o minutes 6 provided 1or Lhe Operator
shutdown equipment
ipstances of compartment
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1.4.1.12.1 Evaluation of Reactor Bullding
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dynamic for ¢ due to flood. The lateral
bydrostatic pressure oo the structures due to the
design Nood water level, as well as ground water
and soil pressures, are calculated.

Structures, systems, and components in the
ABV/R Standard Nuclear Island designed and
analyzed for the maximum bydrostatic and
bydrodynamic forces in accordance with the loads
and Joad combinations indicated in Subsection
3.8.4.3 and 3.8.53 using well established
methods based on the general principles of
engineering mechanics. All Seismic Category |
structures arce in stable condition due to either
moment or uplift forces which result from the
proper load combinations including the design
basis Nood.

340 Interfaces
1431 Flood Elevation

The design basis flood elevation for the ABWR
Standard Plant structures is one foot below
grade.

3,432 Ground Water Elevation

The design basis ground wa.er elevation for
the ABWR Standard Plant structures is two feet
below grade.

1,44 References

1. Crane Co., Flow of Fluids Through Valves,
Fittings, and Pipe, Technical Paper No.
410, 1973,

2. mNSI/ANS $6.11, Standard, Design Criteria
for Protection Agaiast the Effects of
Companment Flooding in Light Water Reactor
Planis.

3. Regulatory Guide 1.59, Rev. 2 Design Basts
Floods for Nuciear Power Plants.
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INSERTS 3.4.1.1.2

INSERT 3.4.1.1.2a

All leak-before-break anmlysis vwill use plant-specific data such
a8 piping geometry, mate¢: ale, fabrication procedures, and pipe
support locatione. See Subrection 3.4.3 for interface
requirements.

INSERT 3.4.1.1.2b

Analysis of the voret flooding due to pipe and tank failures and
their consequences are performed in this subsection for the
reactor building, control building, redvaste building and the
service building. No credit ie taken for safety-releted equipment
within these structures if the equipment becomes partially
flooded. Hovever, in accordance vith Section 3.11, all
ssfety-releted equipment is quaelified to high relative humidity.

INSERT 3.4.1.1.2¢

For those structures outside the mcope of the ABWR Standard Plant
(¢#.g., the ultimate heat ®ink pump uouse), the applicant
referencing the ABWR design vill demonstrete the structures
outside the scope vill meet the requirements of GDC 2 and the
guidance of RG 1.102. See subsection 3.3.3 for interface
requirements.

INSERT 3.4.3
3.4.3 Leak-Before-Break Analyeie

Leak-before break snalysie wvill be submitted to the NRC using
plant-specific dats such es "‘ping geometry, materials,
fabrication procrdures, and » “port locetions. Any piping
qualifying for the leak-before-break approach vill meet the
requirements of Subsection 3.6.3. (See Subesection 3.4.1.1.2)

INSERT 3.4.4 Flood Protection Requiremente for Other Structures

The applicant referencing the ABWR design vill demonetrate, for
the structures outeide the scope of the ABWR Standarc Plant, that
they meet the requiremente of GDC 2 and the guidance of RG 1,102,
(See Subsection 3.4.1.1.2)
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9.1.2 Spent Fuel Storage

$.1.2.1 Design Bases
91211 Nuclear Design

(1) A full array in the loaded speet fuel rack is
designed 1o be subcritical, by at least 5% vk
Neutron-absorbing material, as an integral part
of the design, is employed to assure that the
culculated k o0 including biases and
uncertainties, WM not exceed 0.95% under all
normal and abnormal conditions.

(1) Monte Carlo techniques are employed in
the calculations performed to assure that
k_,. does not exceed 0.95 under all normal
Jg abnormal conditions,

(b) The assumption is made that the storage
array is infinite in all directions, Since no
credit is taken for neutron leakage, the
values reported as elfective neutron
multiplication factors are, in reality,
infinite neutron multiplication factors.

(¢) The biases between the calculated results
and experimental results, as well as the
uncertainty involved in the calculations, are
taken into account as part of the
calculational procedure to assure that the
specific k elf limit is met,

9.12.1.2 Storage Design
The fuel storags racks provided in the spent fuel

storage pnol provide storage for 270% of one full
core fuel load.

9.1.2.13 Mechanical and Structural Design

The spent fuel storage racks in the reactor Luilding
contain storage space for fuel assemblies (with
channels) or bundles (without channels). They are
designed to withstand all credible static and seismic
loadings. The racks are decigned to protect the fuel
assemblies and bundies from excessive physical
damage which may cause (he release of radioactive
materials in excess of 10CFR20 and 10CFR100
requirements, under normal and abnormal
conditions caused by impacting from either fuel
assemblics, bundles or other equipment.

Amendment 11
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The spent fuel pool is a reinforced concrete
structure with a stainless steel licer. The bottoms of
all pool gates are sulficiently high to maintain the
water level over the spent fuel storage racks form
adequate shielding and cooling. All pool fill and drain
lines enter the pool above the safe shielding water
level. Redundant anti-siphon vacuum breakers are
located at the high point of the pool circulation lines
to preclude a pipe break from siphoning the water
from the pool .od jeopardizing the rafe wa'er level.

The racks include individual solid tube stor-ge
compartments, which provide lateral restraints over
the entire length of the fuel asse’ bly or bundle. The
weight of (he fuel assembly or bundle is supported
axially by the rack fuel support. Lead-in guides at the
top of the storage spaces provide guidance of the fuel
during insertion,

The racks are fabricated from materials used for
construrtion are specified in accordance with the
latest issue of applicable ASTM specifications. The
racks are constructed in accordance with a quality
assurance program that ensures the design,
construction and testing requirements are met.

The racks are designed to withstand, while
maintaining the nuclear safety design basis, the
impact force generated by the vertical free-fall drop
of a fuel assembly from & Leight of 6 feet. The rack is
designed to withstand a pullup force of 4000 pounds
and a horiz ntal force of 1000 pounds. There are no
readily definable horizontal forces in excess of 1000
pounds, and in the event a fuel assembly should jam,
the maximum liflting force of the fuelhandling
platform grapple (assumes limit switches fail) is 3000
pounds.

The fuel storage racks are designed to handle
irradiated fuel assemblies. The expected radiation
levels are well below the design levels.

In accordance with Regulatory Guide 1.29, the fuel
storage racks are designated Safety class 2 and
Seismic Category 1. The structural integrity of the
rack has been demonstrated for the load
combinations described below using linear elastic
design methods,

The applied loads to the rack are:
(1) dead loads, wuich are weight of rack and fuel

assemblies, and hydrostatic loads;

$12




ABWR

(2) surface dirt dislodged from equipment
immersed in the poo!,

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

(4) debris from inspection or disprsal opera-
tions' and

(5) residual cleaning chemicals or flush water.

A post-strainer in the effluent stream of the
filter-demineralizer limits the migration of
filter material. The filter-bolding element can
withstand a differential pressure greater than
the developed pump bead for the system.

The filter-demineralizer units are located
separately .o shielded cells with enough clear-
ance 10 permit remnving filter elements from the
vessels,

Each cell contuins only the filter-deminera-
lizer and piping. All valves (inlet, outlet,
recycle, vent, drain, etc.) are located on the
outside of one shielding wall of the room,
together with necessary pipiog and headers,
instrument elements and controls. Penctrations
througa shicldiog walls are located so as not to
compromise radiation shielding requirements.

The filter-demineralizers are controlled from
a local panel. A differential pressure and
conductivity instruments provided for cach
fiiter-demineralizer unit indicate when backwash
is required. Suitable alarms, differential
pressure indicators and flow indicators monitor
the condition of the filter-demineralizers.

System instrumentation is provided for both
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 with one pump at rated
capacity (250 m?/hr). A level switch is
provided in the fuel pool to alarm on bigh and
low level. A temperature element is provided 10
display pool temperature in the main control
room.

The cirgulating pumps are controlled from the

|
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control room and a local pasel. Pump low suc-
tion pressure automatically turns off the
pumps. A pump low dischargs pressure alarm is
indicated iu the control room and on the local
panel. The circulating pump motors can be
powered from the diesel- generators if normal
power is not available. Circulating pump motor
loads are considered nopessential loads and will
be operated as require. under accident
conditions.

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

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

pools.

Check vaives prevent the pool from sipboning
in the event of a pipe rupture.

Heat from pool evaporation is bandled by the
building ventilation system. Makeup water 15
provided through a remote-operated valve.

9.1323 Safety Evaluation

The maximum possible Leat load is the decay
beat of the full core load of fuel at the erd of
the fuel cycle plus the remaining decay beat of
the spent fuel discharged at previous refuel-
ings; the maximum capacity of the spent fuel
storage pool is 270% of a core. The temperature
of the fuel pool water may be permitted to rise
to approximately 140°F under these condi-
tions. Duriog cold shutdown conditions, if if
appears that the fuel pool temperature will
exceed 125°F, the operator can connect the
FPC system to the RHR system. Combining the ca-
pacities enables the two systems to keep the
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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
resctor will not be started up whenever portions
of the RHR systems are needed tu cool the fuel
pool. The connecting piping from the fuel
storage pool to the RHR system is designed
Seismic Category | and can be isolated, assuming
a single active failure, from the remainder of
the fuel pool system.

These connections may also be utilized during
emergency conditions 1o assure cooling of the
spent fuel regardiess of the availability of the
fuel pool cooling system. The volume of water in
the storage pool is such that there is enough
heat absorption capability to allow sufficient
time for switching over to the RHR system for
emergency cooling.

The 140°F temperature limit is set to assure
that the fuel building environment does not
exceed equipment environmental limits.

The spent fuel storage pool is designed so
that no single failure of structures or equipment
will cause inability to: (1) maintain irradiated
fuel submerged in water, (2) re-establish normal
fuel pool water level; or (3) remove decay beat
from the pool. ln order 1o limit the possibility
of pool leakage around pool penetrations, the
pool is lined with stainless steel. In addition
to providiog a high degree of integrity, the
lining is designed to withstand abuse that might
occur when equipment is moved about. No inlets,
outlets or draias are provided that might permit
the pool 1o be drained below a safe shiclding
level. Lines extending below this level are
equipped with siphon breakers, check valves, or
other suitable devices to prevent inadvertent
pool drainage. lnterconnected drainage paths are
provided behind the liner welds. These paths 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 liner leak
detection and measurement. These drainage paths

are designed to permit free gravity drainage e&R
D—pumping 10 the equipment drain tanks or Suwp S
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A makeup water system and pool water level
instrumentation are provided to replace
evaporative and leakage losses. Makeup water
during sormal operation will be supplied from
condensate. The suppression pool cleanup sysiem
can be used as a source of makeup water in case
of failure of the normal makeup water system.

Connections from the RHR system to the FPC
system provide & Seismic Category I,
safety-related makeup capability (o the spent
fuel pool. The FFC system from the RHR
conpections to the spent fuel pool are Seismic
Category 1, safety-related.

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

9.13.4 lospection and Testing Requirements

No specinl tests are required because,
normally, one pump, one heat exchaoger and one
filter-demineralizer are operating while fuel is
stored io the pool. The spare unit is operated
periodically to bandle aboormal beat loads or to
replace a unit for servicing. Routine visual
inspection of the system components, instrumen-
tation and ir yble alarms is adequate to verify
system operability.

9135 Radlological 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 pool are collected in filter-
demineralizer units which are located in
shiclded cells. For these 12asons, the exposure
of plant personnel to radiation from the FPC
system is minimal. Further details of
radiological considerations for this and other
systems are described in Chapters 11, 12, and
15.
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continuously drring normal power operation
conditions.

The standby pump is started automatically in
the even' the pormally operating pump trips or
the discharge beader pressure drops below a
preset limit,

9.2.163 Safety Evalu..don

The TSW system does not serve or support apy

safety function and has .f safety design bases. Th ¢ H

TSW % *j»'ft"m 1S he

¢ U

All major components are tested «nd inspected
as separste components prior to installation, and
as an integrated system after installation to
ensure design performance. The syitems are
preoperationally tested in accordance with the
requirements of Chapter 14

The components of the TSW system aed
associated instrum  otation are accessible during
plant operation for visual :xamination. Periodic
inspections dusing normal operation are made to
en.ure operability and integrity of the sysiem.
Inspections include measurement oi the TSW system
flow, temperatures, pressures, differential
pressures and valve positions to verify the
system condition,

92.16.5 Instrumentation Application

Pressv ¢ and temperature indicators are
provided where required for testing the system.

TSW system pump status is indicated in the
main control room.

TSW system trip is alarmed and the automatic
startup of the standby pump is annunciated in the
main control room.

High differential pressure across the duplex
filters is alarmed in the main control room

Amendment 1]
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9217 Interfaces
9.2.17.1 Ultimate Heat Sink Capability

Interface 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 Ferformance

0257 Salfety Evaluation

9258 Conformance to Regulatowy
Guide 1.27

9259 lastrumentation and Alarms

92510 Tests and Inspections

92172 Makeup Water System Capability

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

water svstem (purified) described in Subsection ——
$:3.30. e |NSBRT D.2.17.2 9-'3;\5')

The makeup water preparation system shall be
located in a buildiog which does pot contain any
safety-related structures, systems or
componsnts, If the system is ot 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 any safety-related structure system or
component.

92.173 Potable and Sanitary Water System

The potable and sani.ary water system shall
be designed with ro interconnections wiib systems
baviag the potential for coptaining radioactive
materials. Protection shall be provided through
the use of air gaps, where necessary. (Sce
Subsection 9.2.4).

‘-« (uSEXT 9.72.17.4/9.2075

Ameadment 16 9213



9.2.%

INGBRT 9.2.17.2

If any spray pond piping is made from fiberglass-reinforced
thermosetting resin, the applicant shall provide information
to show that all applicable requirements of Regulatory Guide

1.72 are met.



NSERT 9.2.17.4/98.2.11. 5

9.2.17.4 Reactor Service Water System

9.2.S . ) The RSW pump . described in table 9.2-13. The applicant

L AMH

(1)

(2)

(3)

(4)

(5)

shall provide 2 following agditional information which is
site dependent.(Sea Subsass

s 2.2.5 7% oavnd 9.2.15-3)

temperature increase and pressure drop across the heat
exchangers

the required and available net positive suction head
for the RSW pumps at pump suction locations considering
anticipated low water levels

the location of the RSW pump house

the design features to assure that the requirements in
section 9.2.15.1.1(3) are met

an analysis of a pipeline break and a single active
component failure shali show that flooding shall not
affect the main control room or wore than cne division
of the RSW system.

9,2.17.5 Turbine Service Water System

The applicant shall demonstrate that all safety-related com-
ponents, systems, and structures are protected from flooding
in the event of a pipeline break in the TSW system. ( See

Sabraction 9.7 16.3)



Table 9.2- 13
Reactor Service Water System

RSW Pumps (two per division)

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

REW Piping and Valves
Design Pressure 115 psi

Design Temperature i3 ¥

—
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