Gecrgia Power Company
Post Office Box 282

Waynesboro, Georgia 30830
Telephone 404 554-9961
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Southern Company Services, Irg
Pogt Office Box 2625
Birmingham, Alabama 35202

PLANT VOGTLE - UNIT 2
NRC DOCKET NUMBER 57-425
CONSTRUCTION PERMIT NUMSER CPPR-109
SPENT FUEL RACKS

Gentlemen:

in our letter of December 22, 1987, we transmitted a d .cription
of the spent fuel storage racks to be used in the Unit 2 spent
fuel pool. That letter included a description of the racks, seismic
analysis and criticality analysis. It did not address the increased
heat loads on the spent fuel pool cooling system for the Unit 2
spent fuel pool. Proposed revisions to FSAR Section 9.1.3 to
describe these effects are included in Attachment A to this letter.

The incriased heat loads assumed in the spent fuel pool will also
affect the Component Cooling Water and Nuclear Service Cooling
Water analysis. The changes to these two systems are separate
{rom the spent fuel rack review and will be transmitted by a separate
etter.

The spent fuel pool cooling system for Units 1 and 2 are the same,
however, the design heat loads for the Unit 2 pool are being
increased. The Unit 2 spent fuel pool heat loads are being revised
to incorporate:

1. The capability to fill all 2098 fue! assembly locations with
spent fuel,

2. The capability to move spent fuel from the Unit 1 pool spent
fuel racks after a sufficient decay period and store it in
the Unit 2 pool spent fuel racks,

3. The capability to provide for a normal refueling full core
unload to facilitate fuel shuffling and inspection, and

4. The capability tc &ccommodate longer fuel cycles and the greater
number of assemblies which would be discharged each cycle.
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FSAR Section 9.1.3 is being revised to describe the additional
heat loads and the :.sults of the analysis to demonstrate the ability
of the spent fuel pool cooling system to maintain the Unit 2 spent
fuel pool temperature within tne Standard Review Plan Guidelines.

In addition to chis spent fuel pool cooling system information
it is necessary to make a revision to information contained in
the summary report of the criticality analysis as attached to our
letter of December 23, 1987. That report indicated in Sections
4.5.2.4 and 4.5.3 that the boraflex shets are 4 inches (2.8%)
longer than used in the analysis and that this amount is available
to allow for shrinkage. The amount of extra boraflex should have
been given as 3 inches, (2%). This change does not affect the
results of the analysis but does change the allowance for shrinkage.
Attachment "B" provides specific wording changes for the criticality
summary report.

The revised Section 9.1.3 in conjunction with the information
contained in  this letter and our previous letter of
December 23, 1987, completes our initial submittal in support of
the new spent fuel racks. If additional information is required
to complete the review, we recommend a meeting to expedite the
identification and submittal of that information, so that the
scheduled use of these racks for receipt of new fuel in October
1988 will not be affected.

Sincerely,

Qb Bk

J. A. Bailey
Project Licensing Manager

JAB/PDG/wk]
Attachments

xc: NRC Regional Administrator
NRC Resident Inspector

P. D. Rice

L. T. Gucwa

R. A. Thomas

B. W. Churchill, Esquire
J. E. Joiner, Esquire

J. B. Hopkins (2)

G. Bockhold, Jr.

R. Godcard, Esquire
R. W. McManus
Vogtle Project File

YA OIS\, BT L B



ATTACHMENT A

PROPOSED REVISION TO VEGP FSAR SECTION 9.1.3
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TABLE 1.8-1 (SHEET 4 OF 5)

Specific SRP Acceprance “riteria

11.2, Minimum Containment Pressure
Analysis for Emergency Core
Cooling System Performance
Capability Studies

Engineered Safery features (ESF)
Armosphere Cleanup Systems

11.1.A, Containment Spray as a fFission
Product Claanup System

11.4.F.5, ac Power Systems (Onsite)

Spent fuel Pool Cooling and
Cleanup Sysiams

11.1.0.8,

11.5, Light Load Hand! ing System

11.3.e, Reactor Auxiliary Cooling
Water System

11.1, Ultimate Heat Sink

11.4%, ESF Ventilation System

ai || nets.
v

Summary Descriptrion of Differences

The VEGP does not employ the heat transfer
coefficients supplied in the SRP.

The instrumentation provided for VEGP 5S¢
awmosphere cleanup does not fully conform
with the guidance of the SRP.

e VEGP is equipped with a semiautomatic
switchover from injection to recirculation
medes .

The diesel generator controls and monitoring
IiNstruments are Nnot mounted on a vibration-free
floor area, and vibration i1solators have not
been provided on the associated control

At
method than the method stated

loads are caiculated by a d:fferent
in BTP 9-2.

Kinetic energy of a dropped fuel handling

too! lifted to the maximum height exceeds

the kinetic energy of the tocl and an assembly
lifted te the normal height.

The VEGP will provide safety-grade instrumen-
tation to detect 10ss of auxiliary component
cooling water to the reactor coolant pump seals,
Lut VEGP does not incorporate an automatic
reactor coolant pump trip upon loss of
auxiliary component cooling water.

Position C-1 of Regulatory Guide 1.27
requires that the heat sink be capable of
providing cooling sufficient for 30 days.

The VEGP is not fully in conformance with
item 2 of Subsection A and item 1 of
Subsection C of NUREG/CR-0660.

wWhere Discussed
_in FSAR _

Paragraph .1 0

6.2.9.5.9

Paragraph
$.9.0.¥

Paragraph
&.5.2.7

Paragraph
$.3.4.95

Paragraph
¥.0.3.7

1=-¥V¥SJd-dD3A

Paragraph
9.1.4.6

Paragraph
9.2.8.6

Paragraph

9.2.5.6

Paragraph
9.4.5.8



VEGP-FSAR-9

9.1.3 SPENT FUEL POOL COQLING AND PURIFICATION SYSTEM (SFPCPS)

The SFPCPS 1s designed to remove the decay heat generated by
stored fuel assemblies from the spent fuel pool water. This
couling 1s accomplished by taking high temperature water from
the pocl, pumping it through a heat exchanger, and returning
the cocled water to the pool. A secondary function of the
SFPCPS 1s to clarify and purify the spent fuel pool, transfer
canal, and refueling water. A portion of the hot water
discharged by the pump can be diverted through a water cleanup
system and returned to the pool.

The SFPCPS is manually controlled and i1s capable of maintaining
the pool water at a low encugh temperature to prevent excessive
vapor formation or evaporation from the water surface or to
cause excessive discomfort to personnel during fuel handling
operations. The SFPCPS is shown in figure 9.1.3-1. -Fhe
SFRErSe—for —two—unite —dentice:.

- e See Insert A

9.1.3.1 Design Eases

Spent fuel pool cooling system design parameters are given in
table 9.1.3-14 for Unit | ond table 9.1.3-/8 ter Unit 2,

A. Spent Fue. Pool Cooling System (SFPCS)
L Spent Fuel Peol Ccoling System-Unit 3

The SFPCS-fer eaew unitfis designed to remove the
decay heat generated by the spent fuel assemblies
removed from one-third of a reactor core 150 h after
shutdown, plus one-third of a reactor core per year
from the annual refusrling of the previous 10 years.
When this eqguivalent eleven-thirds of a core is in the
pool, the system will maintain the spent fuel pool
water temperature below 140°F i1f either of the two
heat exchangers per unit 1s supplied with 105°F
component cooling water at the design flowrate (4000
gal/min).

The design heat load was calculated following the
guidance of ANS 5.1. The design heat locad for the
spent fuel pool heat exchangers is the eguivalent

eleven-thirds of a core as described above or 17.38 x
10¢ Btu/h.

Two maximum heat load cases are also evaluated in the
design of the SFPCS. The maximumirefueling case
assumes a lcad:ng of one-third core per year for 9
years, plus 40 percent of a core from the preceding
year's refueling and the most recent refueling (40
percent of a core) 150 h after shutdown.

9.1.3-1



INSERT A

The SFPCPS for the two units are identical, however, the expacted
heat removal requirements are greater for the Unit 2 pool than for
the Unit 1 pool. Spent fuel pool cooling for the Unit 2 pool was
evaluated for storage of 2098 assemblies. The Unit 1 pool spent
fuel cooling system is evaluated for storage of 936 fuel assemblies.
Some fuel assemblies discharged from Unit 1 will eventually be stored
in the Unit 2 pool.
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eme €eng
The maximum®core unlcad case assumes a loading of one-
third core per year for 10 years and an additional
full core loaded into the pool 330 h after the most
recent refueling of 40 percent core was added. With
twe trains operating, the spent fuel pool temperature
1s maintained below 120°F and 150°F, respectively, for

s the maximumarefueling and maximum €ore unload cases. (fmergenc
normal Assuming a single failure, the spent fuel pool 41\‘~£;::2:>

temperature will not exceed 170°F;n aither case.
“Sce Insert é

‘Spoﬁe”fﬁg& 20l Dewatering Protection

System piping is arranged sco that failure of any

pipeline cannot drain the spent fuel pool below the
water level required for radiation shielding.

C. Water Purification

The system's demineralizer and filters are designed
to:

1. Provide adegquate purification.
2. Permit unrestricted access for plant personnel.

3. Minimize pool surface dose rate during fuel

handling operations in the spent fuel storage
area.

4. Maintain optical clarity of the spent fuel poecl

water by use of the system's skimmers, strainers,
and skimmer filter.

The water cleanup circuit contains a filter with
98-percent retention of suspended particulates 25 um
in diameter and a mixed bed demineralizer upstream of
the filter. The cleanup system is designed for a
flowrate of 100 gal/min and is sufficient to ensure
circulation of the pool water volume and maintain the
specified water chemistry.

The boron concentration in the pool water is
maintained at approximately the same concentration as
the refueling water (approximately 2000 ppm by weight
boron). Provisions are made to add makeup water to
the pool, both as demineralized water to compensate
for evaporation and as borated water corresponding to
the refueling water concentration.



INSERT B
Spent Fuel Pool Cooling System - Unit 2

The SFPCS for Unit 2 1is designed to remove the decay heat
generated by the spent fuel assemblies for the normal refueling,
maximum normal refueling and maximum emergency core unloading
cases,

The design heat load for each case was calculated following
the guidance of NRC Branch Technical Position ASB 9-2, Rev. 2,
dated July 1981, A fuel burnup of 45,000 MWD/MTU is assumed.
The design heat load is based on an 18 month refueling cycle
for both units, with 88 assemblies removed from the core during
each refueling.

For the normal refueiing case it is assumed that 88 assemblies
are unloaded ints the Unit 2 pool 1.0 hours after shutdown of
Unit 2 reactor. At the same time 1t is assumed that 2,910
assemblies from previous refuelings are present in the pool.
These assemblies consist of 968 Unit 2 assemblies from previous
refuelings as well as 1,042 Unit 1 assemulies transferred from
the Unit 1 pool into the Unit 2 pool after they have been decayed
for 15 months in the Unit 1 pool. The heat load from the 88
assemblies 150 hours after shutdown of the reactor is 16.66
x 10° Btu/hr. The heat load fr 2,010 assemblies from the
previous refuelings 1s 11.63 x 10° Btu/hr. In addition there
is a heat load of 0.38 x 106 Btu/hr., from the spent fuel pool
pump work. With a design margin of 0.5 x 106 Btu/hr., the total
heat input to the spent fuel pool is 29.17 x 10° Btu/hr. This
heat load is used for the spent fuel pool cooling system analysis.
During actual plant operation, Unit 1 fuel assemblies can be
noved to the Unit 2 pool after they have decayed for 15 months
in the Unit 1 poo! or at any time the combined heat load of
the Unit 1 and Unig 2 fuel assemblies is less than the heat
load of 11.63 x 10° Btu/hr from previous refuelings described
above. For the normal refueling case, the system will maintain
the spent fuel pool water temperature below 140°F when elther
of the two heat exchangers are in operation.

For the maximum normal refueling cdse, to maximize the fuel
decay heat input to the spent fuel pool, it is assumed that
the entire core is unloaded into the pool 120 hours after the
reactor shutdown. At this time, it is also assumed that 2,010
assemblies from previous refuelings are present in the pool.
The composition of these assemblies is the same as that for
the normal refueling case described above. These assemblies
consist of Unit 2 assemblies from previous refuelings as well
as Unit 1 assemblies transferred from the Unit 1 pool into the
Unit 2 pool after they have decayed for 15 months in the Unit
1 pool. The total number of fuel assemblies thus assumed in
the pool at 120 hours after reactor shutdown is 2098 plus a
5% margin which is conservative.



Additionally, the pool temperature is calculated assuming that
these assemblies continue to remain in the ponl throughout the
refueling operation.

For the maximum normal refueling case, with two trains operating,
the spent fuel pool temperature 1is maintained below 130°F and
with one train operating, the temperature is maintained below
170°F.

For the maximum emergency core unloading case, it is assumed
that the entire core is unloaded into the pool 150 hours after
the emergency shutdown of the reactor. At this time it is also
assumed that 88 assemblies from the most recent refueling with
a decay time of 36 days and 1,817 assemblies from prior refuelings
are present in the pool. These assemblies consist of 880 Unit 2
assemblies from previous refuelings as well as 937 Unit 1
assemblies transferred from the Unit 1 pool into the Unit 2
pool after they have decayed for 15 months in the Unit 1 pool.

For the maximum emergency core unloading case, with both trains
operating, the spent fuel pool temperature is maintained below
138°F.

A summary of heat loads and spent fuel pool temperatures for
the above cases is presented in Table 9.1.3.4.



.Infﬂ On ly

VEGF-FSAR-9

9.1.3.2 System Description

The Safety Class 3, Seismic Category 1 SFPCPS shown in figure
9.1.3-1 coasists of two complete cooling trains. The SFPCPS
conforms to the guidelines of Regulator; Cuide 1.13, pertaining
tc the cooling and purification of the spant fuel storage
facility. The SFPCPS (piping, pumps, ‘ralves, and heat
excrangers) is designed to remain functional during and
following a safe shutdown earthguake.

There are three sources of makeup water available. The reactor
makeup water storage tank serves as the Seismic Category 1
makeup water source for the spent fuel pool; makeup water can
ceé pumped or gravity-fed into the discharge line from spent
fuel pool pump A. Borated refueling water can be pumped o'
gravity-fed into the nonsafety-related purification loop.
Cemineralized water can be pumped directly into the Safety
Class 3 return lines of each spent fuel cooling loop. The
ctcoling water return lines of the cooling loops transport the
reactor makeup water, refueling water, or demineralized water
into the spent fuel pool.

During equipment maintenance, water from the transfer canal is

ne choq’CJ

transferred to the recycle holdup tanks for temporary holdup. The '3’

ocrated water 1s returned toc the transfer canal directly by the

recycle evapcrator feed pump. Interconnecting piping between the
evaporator feec pumps and the spent fuel pool 1s nonnuclear safety

related.

h cocling train sncorporates one heat exchanger and pump.
purification loop, with demineralizer and filter and

o n

e Om

(7]
O

lated piping, valving, and instrumentation, services both
ng loops. One surface skimrer loop is also provided.

m O Wwe

n cooling train is designed to service the spent fuel pool
n the design spent fuel assembly loading described in
a
-

‘

N YO O

graph 9.1.3.1 and to maintain the bulk fluid temserature
he pool below 140°F. With both trains in service with the
Sign spent fuel assembly loading, the bulk fluid temperature
the pool i1s maintained below 120°F.

Q0 £ O

d

e, D o, 0

0

The SFPCPS removes decay heat from fuel stored in the spent
fuel pool. Spent fuel is placed in the pool during the
refueling seguence and stored there until 1t is shipped
ofisite. Hea* is transferred from the SFPCPS through the heat
exchanger to the component cooling system.

Wioen either cooling train is in cperation, water flows from the
spent fuel pool to the spent fuel pool pump suction, is pumped
through the tube side of the heat exchanger, and is returned to
the pool. The suction line, which is protected by a strainer,
is located at an elevation 4 ft below the normal spent fuel
pool water level, while the return line conztains an antisiphon
hole near the surface of the water tO prevent gravity drainage
of the pool.

Amend. 3 1/84

¥:1.3+3 Amend. 19 9/8%
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While the heat removal operation is in process, a portion of
the spent fuel pool water, approximately 100 gal/min, may be
diverted through a demireralizer and a filter to maintain spent
fuel pool water clarity and purity. Transfer canal watoer may
also be circulated through the same demineralizer and filter by
opening the gate betweer the canal and the spent fuel pool.
This purification loop is sufficient for removing fission
products and other contaminants which may be introduced if
leaking fuel assemblies are transferred to the spert fuel pool.

"

The demineralizer and filter can be isclated from the heat
removal portion of the SFPCPS to allow purification and cleanup
of the refueling water while spent fuel pool heat removal
operations proceed. Connections are provided to the isolated
loop such that the refueling water may be pumped from the
refueling water system through the demineralizer and filter and
discharged either to the refueling cavity, the refueling water
storage tank, or the recycle holdup tanks.

To assist further in maintaining spent fuel pool water clarity,
the water surface is cleaned by a skimmer loop. Water is
removed from the surface by two skimmer strainers, pumped
through a filter, and returned to the pool surface at “hree
locations remote from the skimmers. Water clarity in the
refueling canal is maintained by the use of a reactor cavity
filtration unit during refueling operations. The reactor

cavity filtration unit takes suction from the refueling canal,
circulates the water through a filter assembly, and discharges
the water back into the canal. .0

The spent fuel pool is initially filled for use with water that
is at the same boron concentration as that in the refueling
water storage tank (RWST). Demineralized water from an
external source could be tanked to the plant and transferred tc
the pool by temporary connections. Boron may be added to the
fuel transier canal from the chemical and volume control system
and then pumped to the spent fuel pool by temporary
connections. However, a more direct way tc initially fill the
spent fuel pool would be to add water from the reactor makeup
storage tank or borated water from the RWST. Demineralized
water can be added for makeup purposes, i.e., to replace
evaporative losses, through a connection in each cooling
train's purification return loop.

The pool water may be separated from the water in the transfer
canal by a gate. The gate is installed so that the transfer
canal may be drained to allow maintenance of the fuel transfer
equipment. The water in the transfer canal may be transferred to
the recycle holdup tanks in “he boron recycle system. When
required, the water may

9.1.3-¢ Amend. 19 9/85
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then be returned directly to the transfer canal by the recycle
evaporator feed pumps (boron recycle system).

9.1.3.3 Component Description

Codes and classifications for the SFPCPS are given in table
3.2.2-1. Equipment design parameters are given in table
$.1.3-3.

A. Spent Fuel Pool Pumps

Two identical pumps are installed in parallel in the
heat removal portion of the SFPCPS. Each pump 1is
sized to deliver sufficient coolant flow through its
associated spent fuel pool heat exchanger to meet the
system cooling regquirements. In addition to the spent
fuel pool heat removal duty, the pumps may also be
used in the transfer and clarification of the transfer
canal water.

The pumps are horizontal, centrifugal units, with all
wetted surfaces being stainless steel or an eguivalent
corrosion-resistant material. The pumps are
controlled manually from a local station.

B. Spent Fuel Pool Skimmer Pump

The 100-gal/min spent fuel pool skimmer pump
circulates surface water through two skimmer strainers
and a filter and returns it to the pool.

C. Spent Fuel Poo. Heat Exchangers

Heat exchangers are the shell and U-tube type. Spent
fuel pool water circulates through the tubes while
component cooling water circulates through the shell.
The tubes and other surfaces in contact with the pool
water are austenitic stainless steel; the shell is
carbon steel. The tubes are woldcd to the tube shoot
to prevent leakage of pool water.
-have a desigh heat :i5ad capacity o{—%3vii—n—%01—8%u#h
¥ Lhe eguivaient of e:even-tharrde eof a eere
—“+eone—tnira ecore 150 h aftter—shutdown piue ten-thirde
core {Ffom the previous refueiings ).

Tre heat exchangers for the Uait | and LAt 2 spent fue |
peels are deatical however +he performance o8 +he
heat exchanger is calewlated for o heat+ remeoval
Feguirement of [1.38x10@ B7u/h For +he Uair | pes |

ard 29172109 BTu /L Tor the Uait 2 peal,
9.1.3-5



VEGP-FSAR-9

Spent Fuel Pool Demineralizer

The flushable, mixed bed demineralizer is designed to
provide adequate fuel pocol water purity for
unrestricted access to the pool working area while
maintaning visual clarity. Design flow is 100
gal/min.

BGOSR L SR R-Operateen. See ingerr O
\\/\/\,‘\_,/"’
Spent Fuel Pool Backflushable Filter

The spent fuel pool filter is designed for a flow of
approximately 250 gal/min. A S-um filter is used to
improve the pool water clarity by removing insoluble
particles which obscure visibility.

Spent Fuel Pool Skimmer Filter

The spent fuel pool skimmer filter is designed for a
rated flow of 100 gal/min. A S-um filter cartridge
is used to remove insoluble particles.

Spent Fuel Pool Strainers

Strainers are located in each spent fuel pool pump
suction line for removal of relatively large particles
which might otherwise clog the spent fuel pool
demineralizers or damage the spent fuel pool pumps.

Spent Fuel Pool Skimmer/Strainers

Two spent fuel pool skimmer/strainers are designed %o
remove debris and recirculate water from the surface

of the spent fuel pocol. The elevation of the skimmers
can be adjusted over a range of 2 ft.

Valves

Manual stop valves are used to isolate eguipment;
manual throttle valves provide flow contrel. Valves
in contact with spent fuel pool water are austenitic

stainless steel or eguivalent corrosion-resistant
material.
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Overtemperature protection is not required for the spent fuel pool
demineralizers. For the maximum normal refueliny case the spent
fuel pcol cooling water temperature will not exceed 130°F when both
cooling trains are in operation. With failure of one train, the
pool temperature may reach 170°F. The ION removal capacity of the
resins is significantly reduced at this temperature. An alarm in
the control room is provided to warn the operator of the increase
in spent fuel poo! temperature to take corrective action.
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To maintain water surface clarity, a separate cleaning
ioop, the spent fuel pool skimmer/strainer loop, 1is
also provided. This subsystem, which is started
manually, collects surface water from the pool

strains and filters 1t, and returns it to the posl at
three remote locations. By proper location of the :wo
Skimmer/strainers and the three return lines, cleaning
of the complete pool surface is accomplished.

Refueling

The SFPCPS has its maximum duty during the refueling
operation when the decay heat from the spent fuel is
the highest. The system is normally placed in
cperation prior to the transfer of any fuel and
continues in cperation as long as required to maintain
temperature and water purity within prescribed limits.
In addition, the reactor cavity filtration unit may be
placed into service during refueling to maintain
suitable water clarity for conducting fuel handling
operations.

Safety Evaluation

Availability and Reliability

The SFPCPS has no emergency function during an
accident. A cooling train may be shut down for
limited periocds of time for maintenance or replacement
of malfunctioning components. In the event nf{ the
failure of a spent fuel pool pump or loss of cooling
to a spent fuel pool heat exchanger, the second
cooling train provides backup capability which ensures
continued cooling cf the spent fuel poel. A failure
inode and effects analysis for the cooling portion of
the SFPCS is provided in table 9.1.3-3.

The result of the unlikely failure of both spent fuel
cooling loops would be a rise in pool water
temperature followed ty an increase in evaporative
losses. These losses could be made up indefinitely
from the reactor makeup water system, the refueling
water system, or the demineralized water system.

Each of the above sources can supply makeup water to

the spent fuel pool via the cooling water return lines. 2
In addition, the boron recycle evaporator feed pumps can =
pump from the recycle holdup tanks directly into the spent
fuel pool

9.1.3+8 Amend. 19 9/85
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via the transfer canal when the gate between the pool
and canal is open.

Spent Fuel Pool Dewatering

The most serious failure of this system would be
complete loss of water in the storage pool. 1In
accordance with Regulatory Guide 1.13, the design of
the SFPCPS limits the loss of coolant that could be
caused by maloperation or failure of system components
such that spent fuel does not become uncovered.

The spent fuel pool cooling pump suction connections
are located near the normal water level 80 that the
pool cannot be gravity drained. Each return line
contains an antisiphon hole to prevent the possibility
of gravity draining of the pool via these lines.
Finally, the lines to and from the skimmer/strainere
are located near the normal water level.

The accidental opening of the gate between the spent
fuel pool and the transfer canal, if the canal is dry,
would lower the water level approximately 6 ft,

leaving about 18 ft of water over the top of the spent
fue) assemblies.

Maieup water sources are provided to replace evaporative
and minor leakage losses. These sources include the
refueling water storage tank, the reactor makeup water
storage tank, the demineralized water storage tank, and 7
the recycle holdup tanks. Makeup to the spent fuel pit
should be started upon a low-level alarm signal from the
spent fuel pool level instrumentation.

The spent fuel pool, transfer canal, and spent fuel
cask loading pit have stainless steel liners welded to
embedments in the walls and flodrs. At every liner
weld seam continuous drains are provided for leak
detection. These are interconnected and drair to a
collection point which is monitored to determine
whether leakage is occurring.

Water Quality

Only a very small amount of water is interchanged
betwean the refueling canal and the spent fuel pool,
as fuel assemblies are transferred in the refueling
process. Whenever a fuel assembly with defective
cladding is transferred from the fuel transfer canal

9.1.3-9 Arend. 7 5/84
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to the spent fuel pool, a small qQuantity of fission
products may enter the spent fuel cooling water. The
purification loop remcves fission products and other
contaminants from the water. By maintaining
radicactivity concentrations, excluding tritium, in
the spent fuel pool water at or below 5 x 10" uCi/g
for dominant gamma-emitting isotopes, the dose rate at
the surface of the pool is 2.5 mrem/h or less.

VECP-FSAR-9

9.1.3.6 Tests and Inspections

Active components of the SFPCPS are in either continuous or
intermittent use during normal system operation. Periodic
visual inspection and preventive maintenance are conducted
using normal industry practice.

No special equipment tests are regquired, since system

components are normally in operation when spent fuel is stored
in the fuel pool.

Sampling of the fuel pool water for gross activity and
particulate matter concentration is conducted periodically.
The layout of the components of the SFPCPS is such that
periodic testing and inservice inspection of this system are

possible. Details of the inservice inspection program are
outlined in section 6.6.

A Instrumentation Application

The instrumentation provided for the SFPCPS is
discussed in the fcllowing paragraphs. Alarms and
indications are provided as noted.

B. Tempnerature

Instrumentation is provided to measure the temperature
of the water in the spent fuel pool and to give local
indication as well as annunciation in the control room
when normal temperatures are exceeded.

Instrumentation is also provided to give local
indication of the temperature of the spent fuel pool
water as it leaves either heat exchanger.

C. Pressure

Instrumentation is provided to measure and give local
indication of the pressures in the spent fuel pool
pump suction and discharge lines and in the skimmer
pump discharge line. Instrumentation is also provided

9.1.3-10




at locations upstream and downstream from the skimmer
filter and the spent fue. pool filter so that pressure
differential across these filters can be determined.
High aifferential pressure across the spent fuel pool
filter i1s annunciated locally and in the control room.

D. Flow

Instrumentation is provided to measure and give local
indication of the purification loop flow downstream of
the spent fuel pool filter.

E. Level

Instrumentation is provided to give an alarm in the
control room when the water level in the spent fuel
pool reaches either the high-level or low-level

setpoint. A local alarm is also provided for low-level
setpoint.

)

Radiation

Camma radiation is continuously monitored in the fuel
handling building. A high-level signal is alarmed
locally and annunciated in the control room. This is
described in detail in subsection 12.3.4.

9.1.3.7 Standard Review Plan Evaluaticn
A. Unat |
Hdeat loads are calculated by a different thod than the method
stated in Branch Technical Position (BTP),9-2,Revisien 2, dated
Jud, 198
An analysis has been performed to compare BTP-ASB-9-2 methods of
decay heat calculation with standard Westinghouse methods. The
results of this analysis indicate that the application of these
two methodologies do not lead to significant differences in
ca.culated decay heat. Calculated differences are about
6 percent. For specific plants, fuel pool temperature is not
particularly sensitive to such differences in decay heat. A
l-percent increase in decay heat fraction increases fuel pool
temperature by less than 0.2°F, while a 10-percent increase in
decay heat fraction would increase pool teamperature by less than
2.0°F. Thus the differences in the values calculated by either
the Westinghouse methodology or by BTF-ASB-9-2 are slight.

B. Uno‘f .

Heat loads are calevlated by the method stated in
NRC Branch Technical Po s, 4ion ASB q'a‘_; Revision Z)dd'f'td

July 144, Amend. 1 11/83

Amend. 19 9/85
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TABLE 9.1.3-1A

nit 4
SPENT FUEL POOL COS{I&G AND PURIFICATION SYSTEM
DESIGN PARAMETERS

spent fuel pool storage capacity'?d’ 14/3 cores
Spent fuel pool water volume (gal)‘D’ 447,030

Nominal boron concentration of 2000
the spent fuel pool water (ppm)

normal
MaximumArefueling case

Decay heat produntion (Btu/h) 19.8 x 10¢

Spent fuel pool water temperature 118.2
with both cooling trains in
operation (°F)

Spent fuel pool vater heat inertia, 18.5
time to heat from 118.2°F to 212°F
assuming no heat loss (h)

emeraqenc
MaximumAcore unload case

Decay heat production (Btu/h) 49.1 x 10°¢

Spent Iuel pool water temperature 137.5
with both cooling trains in
operation (°F)

Spent fuel pool water heat $.9
inertia, time to heat from

137.5°F to 212°F assuming

no heat loss (h)

Unit
a. One core equals 193 fuel assemblies. illig storage pool has
a capacity of 936 fuel assemblies.

b. Volume of spent fuel pool without racks or fuel assemblies.
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TABLE 9.1.3-18

Unit 2
SPENT FUEL POOL COOLING AND PURIFICATION SYSTEM
DESIGN PARAMETERS

Spent fuel pool storage capacity'®’

Spent fuel pool water volume (gal)'®’

Noeminal boron concentration of
the spent fuel pool water (ppm)

“Se Tt D)

s’

e

Maximum refueling case

Norma |

Decay heat production (Btu/h)
© A0 hours ufter shotdown

Spent fuel pool water tenperature
with both cooling trains in
operation (°F)

Spent fuel pool water heat inertia,

time to heat from +8c2°F to izz‘r
assuming no heat loss (h)m

emeryenc)

MaximumActre unload case

135°F

Decay heat production (Btu/h)

@ 50 hours after shutdewn

Spent Iuel pool water temperature
with both cooling trains in
operation (°F)

Spent [uel pool water heat
inertia, time to heat from
3372 8%F to 212°F assuming
ne heat loss (h)

a.

b.

14/3-coves 2098 fuel qssemblies
437, 8%

2000

$1.2

39+€ x 10°¢
+38-2 130
185 59
5539
493 x 10°¢
4335 /135
5.9 5.

One core equals 193 fuel assemblies. -Baeh-Storage pPooi has—
- cebaci Y OF wse tue: aseempires

Water volyme ot

{285emblie "
VRIS in the Spent fuel! po

pesl with recKs and A09%



INSERT D
Normal refueling case

Decay heat production (Btu/h) at 150 hours 28.29 x 106
after shutdown.

Spent fuel pool water temperature with both 115
cooling trains in operation (°F).

Spent fuel pool water heat inertiz, time to 12.7
heat from 115°F to 212°F assuming no heat
loss (h).



VEGP-FSAR-9
TABLE 9.1.3-2 (SHEET 1 OF 2)
SPENT FUEL POOL COOLING AND PURIFICATION SYSTEM
COMPONENT DESICN PARAMETERS

Spent FiLel Pool Pump

Number 2

Design pressure (psig) 150

Design temperature (°F) 200

Design flow (gal/min} 2300

Material Stainless stee!l

Spent Fuel Pool Skimmer Pump

Number 1

Design pressure (psig) 150

Design temperature (°F) 200

Design flow (gal/min) 100

Material S$tainless steel

Refueling Water Purification Pumps

Number 1

Design pressure (psxg) 120

Design temperature (°F) 140

Design flow (gal/min) 200

Material Stainless steel

Spent Fuel Pool Heat Exchangers®

Nurber 2

Type Shell and U tube

Design heat transfer (Btu/h) 17.38 x 10¢

Required capacity (Btu/h/°F) 2.0 x 10¢
Shell Tub

Design pressure (psig) o] 150

Design temperature (°F) 200 200

Design flow (lb/h) 1.98 x 10¢ 1.14 x 10°¢

Inlet temperature (°F) 108 128

Qutlet temperature (°F) 114 113

)

Fluid circulated %onponcnt Spent fuel
cooling pool water
water

Material Carbon Stainless

steel steel



(@

VEGP-FSAR-9

TABLE 9.1.3-2 (SHEET 2 OF 2)

Spent Fuel Pool Demineralizer

Number

Type

Design pressure (psig)
Design temperature (°F)
Design flow (gal/min)
Resin volume (ft?)
Material

Spent Fuel Pool Backflushable Filter

Number

Design pressure (psig)
Design temperature (°F)
Design flow (gal/min)
Filtration reqQuirement

Material, vessel
Spent Fuel Pool Skimmer Filter

Number

Internal design pressure (psi¢)
Design temperature (°F)

Design flow (gal/min)
Filtration reguirement

Material, vessel
Spent Fuel Pool Strainer

Number

Design temperature (°F)
Rated flow (gal/min)
Perforation (in.)
Material

Spent Fuel Pool Skimmer/Strainer

Number

Design temperature (°F)
Design flow (gal/min)
Perforation (in.)
Material

See JInsert E

1

Flushable

300

250

100

30

Stainless steel

1

375

200

250

98% retention of
particles above
5 um

Stainless steel

1

300

250

100

98% retention of
particles above
S um

Stainless steel

2

200

2300
Approximately 0.2
Stainless steel

2

200

50

1/16

Stainless steel



INSERT E

(a) The heat exchanger design and sizing is based on the parameters
as shown. The spent fuel pool temperature analyses for Unit 2
utilize the same physical parameters for the heat exchanger.
However, the heat exchanger performance is calculated based
on the maximum heat load for each case and the overall performance
of che heat removal systems that transfer the heat from the
spent fuel pool to the ultimate heat sink.



FAILURE MODE AND EFFECTS ANALYSIS

TABLE 9.1.3-3A(SHEET 1 OF 10)
Un.+ |

Plant
item Description Safery Operating
No. Mode

1 Spent fuel Circulates All except
pit pump spent fuel loss of
PL-00s pit water offsite
(train A) through powe r

heat ex- ( see

changer to general

maintain remarks)

be tow ¥ o

for maxiaum ls0'y
normal L e

-

case. J

2 Spent fuel Circulates All except
pit pump spent fTuel loss of
P6-005 pit water offsite
{train B) through power

heat ex- { see

changer to general

maintain remarks )

be | ow AG\. o

for maximum iq0°F
"""l S weie

failure

HNode

Me t hod
of failure

Detection

Stops running Pump trip alara in

due to elec-
trical pro-
tection

falls to
B¢ b 4 wpOon
command or
Spurious
stop

Stops running

due to elec-
trical pro-
tection

fails to
start upon
command or
SPUTr 1Oous
stop

control room,

ltocal amber inGi-
cation on MS-10627,
and low local pump
discharge pressure
indication on Pi-
0627A. If condition
persists for ex-
tended time (see
general remarks),
high spent fuel pit
temperature alamm
from TISH-626 in
control room.

Same as above, ex-
cept nO pump trip
alarm and no amber
tight in control
room. Pump status
tight on HS-10627
is green,

Pump trip atarm in
control room,
local amber indi-
cation on HS-10628,
and low local pump
discharge pressure
indication on Pi-
06278, If condition
persists for ex-
tended time (see
remarks),
igh spent fuel pit
temperature alarm
from 1ISH-626 in
control room.

Same as above, ex-
cept NO pump Lrip
alarm and no amber
tight in contreol

room. Pump status

faiture Effece
on System Safetry

function Capability

None; train B avaitlable
fIxemeed to provide 100
percent of required
COou'ing capacity. In
the mosi limiting case,
it takes over 3 h after
the loss of spent fuel
pPit cooling functions
for the water to reach
the boiling point;
hence, there is ample
time for the operator
to actuate th» o -
dundant pump .

Same as above

NOHE | peaeis B and—sro—
~duidant Lrain A avail-
able 1o provide 100

FOR COOLING PORTION OF SFPCPS

mrmd‘
General Remarks
ActidgtLion of redundant

Lrain s manual. for
maximmMdefoel ing case,
spent fuel pit Lempera~-
ture with one train
operating is 131°¢ ang
heatup rate for no
cooling
for maxim
loading case, the spent
fuel pit Ltemperature
with one tra.«n oper-
ating is 170°f and
heatup rate for no cool-
ing is 12 7"F/h. The
spent fuel pit pump is
shed automatically
uwpon loss of offsite
power but can be
manually loaded onto
the emergency ac power
bus within &0 s afte.
wve loss of power.

n.?

Activa\ion of redundant
train iy manuval. for
ma x| M fueling case,

pit tempera-

percent of required t fuel
cooling capacity. In ’zn with one train

the most limiting case,
it takes over 3 h after
the loss of spent fuel
pit cooling functions
for the water Lo reach
the boiling point;
hence, there 15 ample
time for the operator
L0 actuate the re-
dundant pa >,

Same as above

rating is 131°F and
heatup rate for no
ling is 5 1°F/nh.

ore wo-

loading case, the spent
fuel pit temperature
with one tra«n oper-
ating is V170°F and
hestup rate for no cool-
g 18 12 7Y/, ihe
spent fuel pit pomp 1S
shed avtomatically
upon loss of offsite
power but can be
manually ltoaded onto
the energency ac power

is s.n'un._“"’J““Y

6=-¥V¥S3~-dD3A
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Plant
item Description Safery Operating
L of Component Ffunction Mode
& Spert jvel fransfers ALl

pit heat spent Tuel

exchanger pit hest

E6-002 toad to

(train B) component
cooling
water
system
1203

TABLE 9.1.23-34(SHEET 3 OF

Me thod
of fFailure

Detection

fue!l pit heat ex~
changer (0Om sSump
and/or wall-mounted
level swvitches
LSH-9802 and/or
LSH-9798 in control
room; small rise in
spent fTuel pit
temperature, pos-
sible atarm 115K~
626, and small rise
in heat exchanger
dischargr tempera-
ture TI-628A.

failure
Mode

Tube (spent Rise in spent fuel
fuel pit) side pit temperature

blockage and possible alarm
Ti#-626 plus rise
in heat exchanger
outlet temperature
TI-628A.
Tube ieakage Low spent Tuel pit
from spent tevel alarm LSHL-
fuel pit into 625, high compo-
Ccomponent nent cooling water
cooling water surge tank level
{sheil) side alarm LIT-1847,
and high component
cooling water re-
turn flow radia-
tion alarm RE-OVIB
in control! rooms.
Tube leakage

Component cooling
from component water surge tank
cooling water low lzvel alarm

into spent LIT-184T andsor
fuel pit operation of make-
water {see up valve LV-18%1
general plus grab sample
remsrks ) of spent Tuel pit

10)

farlure [ffect
on System Safely

funcrion Capability

Same as sbove

None ;. seasn b and se—

Msungent train A avail-

able Lo provide 100 per- maxiaon
cent of required cooling

capacity. In the sost
limivi case, it takes
over 3 after the

loss of spent fuel pit

cooling function for

the water to reach
the boiling point;

hence, there is ample
time for the operator
10 sCtLeate the redund-

ant pump .
Same as above

o ———n.

Generai Remarks
<
m
o
o
1
-
w
>
norma | »
ACtivat of redundant P

manual. for
efueling case,
spent fTuel pit Lempera-
{ure with one train
operating is 131°F and

- Eore i

ase, the spent

Lra«n

cooling
for max

ating
heatup rate for
ing is 12 _7%F/h. The
spent fuel pit pump is IS
shed avtomatically

upon toss of offsite

power but can be

manually loaded onto

the emergency ac power

bus with &0 s afrer

the loss of power.

Also, spent Tuel can

. hvu‘ur I.*f ‘Of .o



item Description

No.  of Component

TABLE 9.1.3-3A(SHEET 4 OF 10)

Fiam
Safetry Operaring faiilure
fanct o, Mode Mode

Me thoao
of failure
Oetection

water to detect
presence of
chromates; also,
rise n heat ex-
changer outlet
tesperature Ti-
6288, smalil spent
foel pit leve!l
rise, and pos-
sible altarm 1 SHL -
~SOem ., Contrel
roorm.

faitluwre ffect
on System Safety
funcrion Capability

a5

ixternal sheill Component cooling Sam: as above

{ component
cooling
water) side
leakage

Tube {spent
foz p't) side

viockage

water surge tank
low level alara
LIT-1847 and/or
operation of make-
wp valve LV-18%1
plus fiood alarms
in the control

roos from spent
fuel pit heat ex~
changer room sump
and/or wall-mounted
ltevel switches
LSH-9803 and/or
LSH-9799 in control
room, smali rise in
spent Tuel pit
temperature, pos-
sibie atarm TISH-
626, and small rise
in heat exchanger
discharge tempera-
ture T1-6288.

Rise ir spent fuel
Pit temperature
and possible alarm
TISH-626 plus rise
in he=t exchanger
outlet Lemperature
Ti-6288.

Same as above

General Remarks

never be uncovered
since the suction |ine
connections are lo-
cated § fr below the
normal water level .
Siphoning of spent fuel
pit water is precivded
by small heles in the
water revLurn |ines.
During normal opera-
L1On, component cool-
Ing water pressure in
the spent feel pit
heat exchanger s
highesr than that of
the spent fueel pit
water.

6=NVS3=-dD3A



Plant
ltem Description Safery Operating
No o/ Component Function Mode
S Manual valve Isolstes ALl

w6-001, suction of
normally pump P6-002
open gate for main-
valve tenance
(train A)

6 Manual valve Isolates Al
U6-003, suction of
normally pump P6H~-005
open gate for main-
valve tenance
{train B)

7 Manual valve Isolates ALl
U6E-005, pump P6E-002
locked open from heat

e valve exchanger
train A) £6-001 for
ma inrenance

TABLE 9.1.3-3A(SHEET

fFailure
Mode

Inadvertent
closure

Ernternal
(stem)
leakage

Inadvertent
closure

External
(stem)
ieakage

Inadvertent
cinsure

5 OF

Me t hod
wf Failure
Detection

Pump trip slarm in
control room,

tocal asber ind:-
cation on HS-10627,
and low local pump
discharge pressure
indication on Pi-
O627TA. If condition
persists for ex-
tended time, high
spent fuel pit
temperature alarm
from TISH-626 n
control room.

Visual inspection

Pump trip alarm in
control room, local
amber indication
on HS-10628, and
tow local pump dis~
chaige pressure
indication on Pi-
06278, If condition
persists for ex-
tended time, high
spent fTuel pit
temperature alarm
from TISH-626 in
control room.

Visuail inspection

Pump Lrip alarm in
control room,

local amber indi-
cation on WS-10627,
and local gpump
shutoff pressure
indication on Pi-
W62 TIA. 1T condi-

10)

failure Effect
on System Safery

function Capabiiity

None: tran P available
to provide 100 percent
of required cooling
Capacity. In the sost
limiting case, it tahkes
over 3 h after the loss
spent fuel pit cooling
funcrions for the wvater
to reach the boiling
poiny; hence, there is
ample Lime for the
OpeErator to actuate the
L pump .

Same as above

NOne |t resn 8 and o~
dundent tran A avail-
able to provide 1006
percent of required
cooling capacity. In
the most iimiting case,
it takes over 3 h after
the loss of spent fuel
pit cooling Tunctions
for the water to reach
the boiling point;
hence, there is ample
time for the operator
Lo actuste the re-
dundant pumg .

Same as above

None; train B avairlable
to provide 100 percent
of required coouling
capacity. In the most
limiting case, i1t takes
over 3 h after the loss
of spent fuel pit cool-
ing functions for the

GCeneral Remarks

for valve closure
cases, it is presumed
that pump in same
train s operating
and will trip if valve
is closed. Also, see
general remarks of
item 1.

for vaive cliosure
cases, it 2% presumed
that pump 1n same
train is operating
and will trap +f
valve 3 closed. Also,
see general remarks
of item V.

6=4¥Sd-dD3A

ftor valve closure cases,
it is presumed that
PUmPp N Same Lrain %
operating and will wraip
if valve is closed.
Also, see general re-
marks of item 1.



item Description

No .

of Component

9

Manual valve
u6-007,
locked open
gate valve
(train B)

Manual valve
u6-009,
locked open
gate valve
f{train A)

TABLLE 9.1.3-3A(SHEET 6 OF

Plant
Safery Operating failure
lnnc“gg Mode Mode
External
(stem)
leakage
Isolates Al Inadvertent
pump P6-005 closure
from heat
exchanger
E6-002 for
maintenance
External
(stem)
leakage
Isolates ALl inadverteny
heat ex- closure
changer E6-
001 from
spent fuel
pit for
maintenance

Me thod
of Failure

Detection

tion persists for
extended time,
high spent fuel
pit temperature
alarm from TISH-
626 in control
room.

Visual inspection

Pump trip alarm in
control! room,
local amber indi-
cation on HS-10¢28,
and local pump
shutoff pressure
indication on Pl-
06278. If condi~
tion persists for
extended time,
high spent fuel
pit temperature
alarm from TISH-
626 in control
room.

Visual inspection

Pump trip alarm in
conrtrol room,
tocal amber indi-
cation un HS-10627,
and local pump
shutoff pressure
indicatien on Pl-
0627A. If condi-
tion persists for
extended time,
high spent fuel
pit temperatu.e
altarm from TiISH-
626 in control
room.

o
—

fFarlure [ffect
on System Safetry

funcrion Capability

water to reach the boil-
ing point; hence, there
is amptlte time for the
operator to actuate the
redundant pump .

Same as above

NONE | Liain—Hnnd—pre—
Auudast train A avail-
able to provide 100
percent of required
cooling capacity. In
the most ltimiting case,
it takes over 3 h after
the loss of spent fuel
pit cooling functions
for the water to reach
the boiling point;
hence, there is ample
time for the operator
to actuate the re-
dundant pump.

Samc as above

None; train B available
to provide 100 percent
of required cooling
capacity. In the most
limiting case, it takes
over 3 h after the joss
of spent fuel pit cool-
ing functions for the
water to reach the boil-
ing point; hence, there
is ample time for the
operator Lo actuate the
redundarni pump.

for valve closure cases,
it 1s presumed that
pump 1N same train s
operating and will trip
if valve is closed.
Also, see general re-
marks of item 1.

6=-¥V¥Sd~-dD3A

For valve closure cases,
it ts presumed that
pump Iin sSame train s
operating and will trip
if valve is closed,
Also, see general re-
marks of item 1.



ltem

10

"

12

Descriprion
of Component

Manual valve
us-010,
tocked open
jJate valve
(train B)

Manual valve
HV-8754A,
normally
open butter-
fly valve
(train A)

Manual valve
HV-87548,
normally
open butrter-
fly vaive
{train B)

Safe;y

1olates
heat ex-
changer E6-
002 from
spent fuel
pit for
mainrenance

Provides
manual flow
control and
flow bal-
ancing in
train A
spent fuel
pit cool-
ing loop

Provides
manual flow
control and
flow bail-
ancing in
train B
spent fuel

Plant
Operating
—Mode

Al

TAELE 9.1.3-3A(SHEET 7 OF

Fairlure

Mode

fxternal
(stem)
leakage

In;dvertent
closure

External
(stem)
leakage

Inadvertent
closure

tnadvertent
closure

Me thod
of Fatlure

Letecrion

Visual inspection

Pump trip alarm in
control room,
jocal amber indi-
cat«on on HS-10628,
and local pump
shutoff pressure
indication on Pi-
062718. If condi~-
tion persists for
extended time,
high spent fuel
pit temperature
alarm from TISH-
626 in control
room.

Visual inspection

Pump trip alarm in
contro! room,
local amber indi-
cation on HS-10627,
and local pump
shutoff pressure
indication on FPi~-
0627TA. IY condi~-
tion persists for
extended time,
high spent fue!
pit temperature
atarm from 1ISH-
626 in contro.
room .

Pump trip alarm in
control room,

local amber indi-
cation on HS-10628,
and local pump
shutoff pressure
indication on Pl~-

10)

failure Effect
on System Safetry
g ' I -

Same as above

NONE | Ero it~
dundans train A avail-
able to provide 100
percent of required
cooling capacity. In
the most Limiting case,
it takes over 3 h afrer
the loss of spent fuel
pit cooling funcrions
for the water to reach
the boiling point;
hence, there is ample
time for the operator
to actuate the re-
dundant pump.

Same as above

None; train B available
to provide 100 percent
of required cooling
capacity. In the most
limiting case, it takes
over 3 n after the loss
of spent fuel pit cool-
ing functions for the
water to reach the boil-
ing point; hence, there
is ample time for the
Ooperator to actuate the
redundant pump.

None, tsain-d-and—so—
dundent- train A avail-
able to provide 100
percear of required
coo'ing capacity. In
the mast limiting case,
it tekes over 3 h after

for valve closure cases,
1t s presumed that

pump in same train s

operating and will trip

if valve s closed.

Also, see general re-

marks of item 1.
<
m
(]
o
i
e
w
>
=z
1
O

for valve closure cases,
it 1s presumed that
pump in same train is
operating and will trip
if valve is closed.
Also, see general re-
marks of item 1.

for valve clisure cases,
it 1s presuned that
pump 1N Same train s
operating and will traip
if valve is closed,
Also, see general re-
marks on (tem 1.
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Item
No.

15

Description

Manual valve
“-0,00
normally
closed dia-
phragm valve
(train B);
valve
normally
open if
train A in
service.

Safery
function

jsolates
pump P6-005
discharge
from non-Q
purification
loop

TABLE 9.1.3-3A(SHEET 9 OF 10)

Plant
Operating failure
Mode _Mode
External
(stem)
leakage
Atl fails of left

open with
faulted puri-~
fication loop

Me thod
of Failure

Qerecrion

Visual inspection

Low spent fuel pit
level alarm LSHL-
062% in control
room plus spent
fuel pit tempera-
ture rise and pos-
sible high tempera-
ture alarm TISH-
626.

fFailure fffect
on System Safetry

Same as above

NONe ;| teeso—b-and so—

dundans train A avail-

able to provide 100
percent of required
cooling capacity. In
the most limiting case,
it takes over 3 h after
the loss of spent fuel
pit cooling functions
for the water to reach
the boiling point;
hence, there is ample
time for the opzrator
Lo actuate the re-
dundant pump .

Leneral Remarks

ing is 12.7°F/n. The
spent fuel pit pump (s
shed automatically
upon loss of offsite
power but can be
manually loaded onto
the emergency ac power
bus within 40 s afrer
the loss of power.
Also, spent fuel can
never be uncovered
since the suction line
connections are lo-
cated 4 ft below the
normal water level.
Siphoning of spent iuel
pit water is precluded
by small holes in the
water return |ines.
During normal opera-
tion, component cool-
Iing water pressure in
the spent fuel pit
heat exchanger s
higher than that of
the spent fuel pit
w2ler. normdl

6=-¥V¥S3~dD3A

Activation of redundant
train iq manual. for
maximomArefoel ing case,
spent fuel pit tempera-
ture with one train
operating is 131°F and
heatup rate for no
cooling is $.1°F/h.

For maximu
loading ca
fuel pit t
with one tfain oper-

ating is 1WWO“F and
heatup ra for no cool-
ing is 12J7°F/h. ite
spent fuel pit pump 15
shed automatically

upon loss|of offsite
power but jcan be

e_merjemy



TABLE 9.1.3-3A(SHEET 10 OF 10)

Piant Method fFailure Effect

ftem Description Safery Operat ing failure of Failure on System Safetry

No .

of Component function Mode Mode Detection functrion Capability General Remarks

manually loaded onto
the emergency ac power
bus within 40 s after
the loss of power.
Also, spent fuel can
never be uncovered
since the suction line
connections are lo-
cated 4 ft below the
normal water level,
Siphoning of spent fuel
pit water s preciuded
by small holes in the
water return lines,
During normal opera-
tion, component cool-
ing water pressure in
the spent fuel pit
heat exchanger 1 s
higher than that of
the spent fuel pit
water.

core

G. D\/h’n«, maximvm CmtrachYAtJn’oaJinj case the JFen'f fue | pool

J

‘ffmpfrq-l‘urc is below 1490°F when two trains of SFe,,{- fuel Poo/

n

Cool.'n? -hp‘b- areé€ in O,eraf-'on. A s.'njlc failure }so‘requir«/
to be Fosfuhch for +this case

6=-¥VS3I-dDIA



TABLE 9.1.3-3B(SHEET 1 OF 10)

Unit 2
FAILURE MODE AND EFFECTS ANALYSIS FOR COOLING PORTION OF SFPCPS

Me thod
of Faslure

Q;ecpou

Stops running Pump trip alarm in

Plant
item Description Safery Operating Fzilure
No. ¢f Compooent Funciiop —Mode Mode
1 Spent fuel Circulates All except
pit pump spent fue! loss of due to elec-
P6-002 pit water offs.te trical pro-
{train A) through power tection
heat ex- (see
changer t geners!
mainta rcaarks)
be low 'J‘r
for maxisum
foet+—tond norma |
+os—eore l'c‘.nl-'n’
case (Note u)
Faiis to
start upon
command or
Spurious
stop
2 Spent fuel Circulates All except Stops running
pit pump spent fuel loss of due to elec-
P6-005 pit water offsite trical! pro-
(train B) through power tection
heat ex- { see
changer to general
maintain, 70 remarks)
below a
for maximum
4uel toed rormal
for covre re ‘uclinj
wnrtoeding
case ( Note q)
Fails to
start upon
command or
SpUrious
stop

control room,

local amber indi-
cation on HS-10627,
and low local pump
discharge pressure
indication on P)-
0627A. If condition
persists for ex-
tended time (see
general remarks),
high spent fuel pit
temperature alarm
from TISH-626 in
control room.

Same as above, ex-
cept NnO pump trip
alarm and no amber
light in control
room. Pump status
light on HS-10627
is green.

Pump trip alearm in
control room,

local amber indc-
cation on HS-10628,
and low local pump
discharge pressure
indication on PI-
0627B. 17 condition
persists for ex-
tended time (see
general remarks),
high spent fuel pit
temperature alarm
from TISH-626 in
control room.

Same as above, ex-
Cepl Nno pump trip
alarm and no amber
tight in control

room. Pump status

failure Effect

on System Safery
function (‘ljlbull!x_osl7af Cenera! Hemarks

None ;

cooling capacity.

the most limiting case,
it takes-ower 3 h after
the loss of spent fuel
pit cooling funcrions

for the water to reach

the boiling point;
hence,

Lo actuate the re-
dundant pump .

Same as above

Is I7:J°F

None; scain B-ead soe
dundent Lrain A avail-
able to provide 100
percent of required

cooling capacity.

the most limiting case,
it takes @vwee 1 h after
the loss of spent fuel
pit cooling functions

for the water to reach

the boiling point;
hence,

Lo actuate the re-
dundant pump .

Same as above

train B ava:lable

48864 Lo provide 100
percent of required

there 1s ample
time for the operator

there is ample
time for the operator

o ’ -
and 130 F with
two trains © er-‘hng

norma
n of redundant
manual. tor
efueling case,
pPIL Lempera

ACtLival
tra:n
MA <  muin
spent fuel
t with
operating The
heatup rate tor no

Cooling 1s 532440 (3.9 f/h
hO 00 et 05 dbbim

LT the—speat
foe b et temperat] i
Wt OOe Lid i Opos-
AL 1Y A e
heatup rate for no Cood~
mg—rs—+2-F=tA. The
spent fue! pit pump is
shed automatically
upon loss of offsite
power but can be
manually loaded onto
the emergency &c power
bus within 40 s after
the loss of r.
Nurma
Activatjon of redundant
rain i$ manual. fFos
ximumArefuel oo case,
t fuel pit 3..,".- «nd 130
wth twe

turefwith one train
operat ingaiv— T wn
atup rate for no +f¢an$

cooling is Muqr/b Operat;
FOr - Marcr e CO Lo

road g crYe,—Lhe spenl
Wuu
WA ONe T ETITOpey -
mng—w—t—“&ﬁ-f—m

° . The
spent fuel prt pump s
shed avtomatically
upon ltoss of offsite
power but can be
manually loaded onto
the emergency ac powei

6=¥V¥S3-dD3A

ﬁ



Item DescripLion

NO. QLCMICHK

3 Spent fuel
prt heat
exchanger
E6-0010
(train A)

Plant

Operating
Mode

Safery
hmcyon

Transfers ALl
spent fTuel

pit heat

ioad to
component
cooling

water

system

1203

TABLE 9.1.3-

farvture
Mode

Tube leakage
from spent
fuel pit 1nto
component
cooling watrter
(shell) side

Tube leakage
from component
cooling water
into spent
fuel pit
water (see
gereral
remarks)

External shell
({component
cooling
water) side
leakage

3B(SHEET 2 OF

Me thod
of tailure

Degection

light on HS-10628
IS green.

Low spent fuel pit
level alarm | SHL-
62%, high compo-
nent cooling water
surge tank level
alarm LIT-1846,
and high component
cooling water re-
turn flow radia~-
tion alarm RE-OVTA
in control room.

Component cooling
water surge tank
fow level alarm
LIT-1846 and/or
operation of make-
up valve LV-18%0
plus grab sample
of spent fuel pit
watc:r to detect
presence of
chromates; also,
rise in heat ex-
changer outlet
temperature T~
62BA, small spent
fuel pit level
rise, and pos-
sible alarm LSHL-
625 in control
room.

Component cooling
water surge tank
fow level alarm
LIT-1846 and/or
operation of make-
up valve LV-18%0
plus flood alarcs
in the control
room from spent

10)

Gver 3 h after

taitlure Effect
on System Safety

function Capability
1s 170°F

None; train B availabl
to provide 100 percent
of required cooling
capacity. In the most
Limiting case, it takes
the loss
of spent fTuel pit cool-
ing funcrions for the
water to reach the
boiling point; hence
there 1s ample time for
the operator to actuate
the redundant pump.

Same as above

Same as above

—— )
( Qnd .1om

N

two trains of‘nﬂ:.,>

Cencral Remarks

bus withain O s afrer

the 10sS Oof power .
Orma

Activatlon of

LYa«n manual. tor

tureNwith one tran

bus within 40O s afeer
the loss of power.,
Also, spent fuel can
never be uncovered
since the suction line
connections are lo-
cated 4 ft beilow the
norma | water level.
Siphoning of spent fuel
pit water s precluded
by small holes in the
water return lines.
During normal opera-
Ltion, component cool-
INg water pressure in
the spent fuel pit
heat exchanger s
h:gher then that of
the spent fuel pit
water .

redundant

pit tempera-

Fin .

operating The
heatvp rate for no °
cooling is & 459
tondrag- Case . Lthe spesd
uel pel LEMUECALUSE
AL ONe LSO <
et gyt and ™
hreatop rate—for-swe—eooh-()
4 Ihe U
spent fuel pit pump is |
shed automatically ;,:
upon loss of offsite 3
power but can be o
manually ltoaged onto 1
the emergency ac power O



Plant
ltem Description Safery Operating
No . of Component function Mode
i Spent fuel Transfers ALl

pit heat spent fuel

exchanger pit heat

£6-002 load to

(train B) component
cooling
water
system
1203

TABLE

Failure
Mode

Tube (spent
fuel pit) side
blockage

Tube leakage
from spenat
fuel zit into
comgonent
cooling water
(shell) side

Tube leazkage
from component
cootling water
into spent
fuel pit
water (see
general
remarks)

Dale I~

3B(SHEET 3 OF

Me thod
of Failure

Cetection

fuel pit heat ex-
changer room sump
and/or wall-mounted
level switches
LSH-9802 and/or
LSH-9798 in control
room; small rise in
spent Tuel pit
temperature, pos-
sible alarm TI1SH~
626, and small rise
in heat exchanger
discharge tempera-
ture TI-628A.

Rise in spent fuel
pit temperature
and possible alarm
TISH-626 plus rise
in heat exchanger
outleL temperature
TI-628A.

Low spent fuel pit
level alarm LSHL-
625, high compo-
nent cooling water
surge tank level
alarm LIT-1847,
and high component
cooling water re-
turn flow radia-
tion alarm RE-017B
in control room.

Component Cooling
water surge tank
low level alarm
LIT~-1887 and/or
operation of make-
up valve LV-18%5)
plus grab sample
of spent fuel pit

10)

Fatlure Effect
on System Safetry

function Capabitify General Kemarhs

T
4 Gnd I13GF with
dwe Tramnguper, f.,u’
\ The heet vp rate (9
no cuolbag i s 13.9 F/hr

norma

Same as above

Is ‘7°.F

6=¥Y¥S3~d03A

n of redundant
manuwal. ftor

refueling Case,
pit teupma-

Activat
train
ma x | mu

NOne; teasmBond o
dendand train A avail-
able to provide 100 per
cent of required cooling

capacity. In the most ith one

H.Iu’ng case, it takes operatingg

<over 3 h afrter the

loss of spent fue! pit —cooh-ng—&—t-%-fh

cooling fuaction for Hor mexrmom - Core un-

the water to reach ~

the boiling point; fuel prt temperatvee -

hence, there is ample WHtH O L EB e O —

time for the operator Aty 15 FIOTE aked

Lo actuate the redund- mmo:“mw
. Ihe

ant pump .
spent fuel pit pump 15
shed avtomatically
upon loss of offsice
power but can be
manually loaded onto
the emergency ac powe?’
bus with 4O s after
the loss of power
Also, spent fuel

Same as above

Can



TABLE 9.1.3-

Plant
Item Description Safery Operating failure
No, of Component Ffunction Mode Mode

External shell
{component
cooling

water) side
leakage

Tube (spent
fuel pit) side
blockage

38(SHEET 4 OF

Me thod
of fFailure
Detection

warer to detect
presence of
chromates; also,
rise in heat ex-
changer outlet
temperature 11~
6288, small spent
fuel pit level
rise, and pos-

10)

failure tffect
on System Safety
fanction Capabiiivy

sible alarm LSHL-¢ 45

£ . . n
room .
Component cooling
water surge tank
low level alarm
LIT-1847 and/or
operation of make-
up valve LV-1851
plus flood alarms
in the control
room from spent
fuel pit heat ex-
changer room sump
and/or wall-mounted
level switches
LSH-9803 and/or
LSH-9799 in control
room; small rise in
spent fuel pit
temperature, pos-
sibile alarm TISH-
626, and small rise
in heat exchanger
discharge tempera-
ture T1-6288.

contre|

Rise in spent fuel
pit temperature
and possible ¢. rm
TISH-626 plus rise
in heat exchanger
outliet Lemperature
T1-6288.

Same as above

Same as above

General Remadks

never be uncovered
since the sucton §ine
connections are lo-
cated 4 ft below the
normal water leve!,
Siphoning of spent fuel
pit water 1s preciuded
by small holes n the
water recturn lines.
During normal opera-
L1Oon, component cool-
1INg water pressure in
the spent fuel pit
heat exchanger s
higher than that of
the spent fuel pit
water.

6=NV¥YS3=-dD3A



Plant
item Description Safewy Operatving
No. of Component funcrion Mode

S Manual valve I|solates All
u6-001, suction of
normally pump P6-002
open gate for main-
valve tenance
(train A)

6 Manual valve Isolates Al
U6-003, suction of
normaily pump P6-005
open gate for main-
valve tenance
(train B)

i Manual valve Isolates Al
U6-005, pump P6-002
locked open from heat
gate valve exchanger
(train A) £E6-001 for

maintenance

TABLE 9.1.3-3B8(SHEET 5

failure
Mode

Inadvertent
closure

External
(stem)
leakage

Inadvertent
closure

External
(stem)
leakage

Inadvertent
closure

OF

Me thod
of Failure
Detection

Pump trip alarm in
control room,

focal amber ind:-
cation on HS-10627,
and tow local pump
discharge pressure
indication on Pi-
0627A. If condition
persists for ex-
tended time, high
spent fuel pit
temperature alarm
from TISH-626 in
control room.

Visual inspection

Pump trip alarm in
control room, local
amber indication
on HS-10628, and
low local pump dis-
charge pressure
indication on Pl-
06278. If condition
persists for ex-
tended time, high
spent fuel pit
temperature alarm
from TISH-626 in
control room.

Visual inspection

Pump trip alarm in
control room,

local amber indi-
cation on HS-10627,
and local pump
shutoff pressure
indication on Pj-
0627A. If condi-

10)

Failure Effect
on System Safery

function Capability

None; train B available
to provide 100 percent
of required cooling
Capacity. In the most
limiting case, it takes
ever 3 h afrer the loss
spent fuel pit cooling
functions for the water
Lo reach the boiling
point; hence, there is
ample time for the
operator to actuate the
redundant pump .

Same as ahove

None | teesn—H-and—re—
dundant train A avail-
able to provide 100
percent of required
cooling capacity. In
the most limiting case,
it takes ewer 3 h after
the loss of spent fuel
pit Ccoorrig funcrions
for the water to reach
the boiiing point;
hence, there is ampie
time for the operator
Lo actuate the re-
dundant pump .

Same as above

None;, train B availzule
to provide 100 perce.t
of required cooling
capacity. In the most
limiting case, i1t Lakes
“over 3 h after the loss
of spent fuel pit cool-
ing functions for the

veneral Remarks
tor valve closure
cases, it 1s presumed
that pump 1n same
Lrain s operating

and wil! trip +f valve
Is Closed. Also, see
general remarks of
rtem 1.

for vaive closure
cases, 1t 1S presumed
that pump in same
train s operating
and will trip if
valve 1s closed. Also,
see general remarks
of item 1.

6=-¥Y¥YSd=dD3A

for valve closure cases,
L is presumed that
puUmp N Same Lrain s
operating and will trap
if valve is closed.
Also, see general re-
marks of item .



item Description
No . of Component

8 Manual valve
U6-007,
ltocked open
gate valve

(train B)

9 Manua! valve
U6-009,
tocked open
ate valve

train A)

TABLLC 9.1.3-3F(SHECT 6 OF

Plant
Safery Operating Faiture
funcgiion Mode Mode
External
(stem)
leakage
Isolates Al Inadvertent
pump P6-005 closure
from heat
exchanger
E6-002 for
maintenance
External
(stem)
leakage
isolates Al Inadvertent
heat ex- closure
changer (6~
001 from
spent fuel
pit for
maintenance

Me thod
of fFailure
crion

Ltion persists 7or
extended time,
high spent fuel
pit temperature
alarm from TISH-
626 in control
room.

Visual inspection

Pump trip alarm in
control room,
focal amber ind:-
cation on HS-10628,
and local pump
shutor? pressure
indication on PI-
062718. If cond:~-
tion persists for
extended time,
high spent fuel
pit temperature
alarm from TISH-
626 in control
room.

Visual inspection

Pump trip altarm in
control room,
local awher indi-
cation cn HS-10627,
and local pump
shutoff pressure
indication on Pl1-
0627A. If condi-
tion persists for
extended time,
high spent fuel
pit temperature
atarm from TISH-
626 in control
room.

16)

Fartlure (ffect
on System Safery

funcrion Capabilyy

water to reach the boi -
ing point; hence, there
is ample time for the
operator to actuate the
redundant pump .

Same as above

None; trasie—b—eand so-
Aundont train A avail-
able to provide 100
percent of required
cooling capacity. In
the most limiting case,
it takes over 3 h after
the loss of spent fuel
pit cooling functrions
for the water to reach
the boiling point;
hence, there is ample
time for the operator
Lo actuate the re-
dundant pump .

Same as above

None; train B available
to provide 100 percent
of required cooling
capacity. In the most
limiting case, it takes
LOver 3 h after Lhe loss
of spent fuel pit cool-~
ing functions for the
water Lo reach the boi!-
ing point; hence, there
is ample time for the
operator to actuate the
redundavt pump .

Gengral Bamacks

for vatve closure cases,
1t s presumed that

pump 1N Same train 1S <
operating and will Lrip g
if valve 1s closed. '
Also, see general re- o
marks of item 1. U
™
w
>
w
|
O

for valve closure cases,
it 1S presumed that
pump in Same train s
operating and will trip
if valve s closed.
Also, see gencral re-
marks of item 1.



ltem

10

"

12

Description

Qof Compongnt

Manual valve
u6-010,
tocked open
gate valve
{train B)

Manual valve
m'.?s“-
normally
open butter-
fly valve
{train A)

Manual valve
HV-87548,
normally
open butrer-
fiy vaive
{train B)

Safety

isolates
heat ex-
changer (6~
002 from
spent fuel
pit for
maintenance

Provides
manual flow
control and
flow bal-~-
ancing in
train A
spent fuel
pit cool-~
ing loop

Provides
manual flow
control and
flow bai-
encing in
train 8
spent fuel

Plant
Operating
Mode @

ALl

ALl

TABLE 9.1.3-3F(SHEET 7 OF

Faiture

Mode

External
(stem)
leakage

Inadvertent
closure

Externali
(stem)
leakage

Inadvertent
closure

Inadvertent
closure

Me ( hod
of Failure

Retecrion

Visual inspectrion

Pump trip alarm in
control room,
tocal amber indi-
cation on HS-10628,
and local pump
shutoff pressure
indication on Pl-
06218, If condi-
tion persists for
extended time,
high spent fuel
pit temperature
alarm from 7I1SH-
626 in control
room.

Visual inspection

Pump trip alarm in
control room,
local amoer indi-
cation on K=-10627,
and local pump
shutoff pressure
indication on Pi-
0627A. If condi-
tion persists for
extended time,
high spent fuel
pit temperature
alarm from TISH-
626 in control
room .

Pump Lrip atarm in
control room,

local amber indi-
cation on H5-10628,
and local pump
shutoff pressure
indication on Pi-

10)

tairlure Effect
on System Safetry

tunciion Capability

Same as above

None ; traco B and se-
dundant Lrain A avail-
able to zicvide 100
percent of required
cooling capacity. In
the most limiting case,
it takes over 3 h after
the loss of spent fuel
prt cooling funcrirons
for the water to reach
tne boiling point;
hence, there is ample
time for the operator
to actuate the re-
dundant pump .

Same as above

None;, train B availavie
to provide 100 percent
of required cooling
capacity. In the most
limiting case, it takes
eves 3 h after the loss
of spent fuel pit cool~
ing functions for the
water to reach the boil-
ing point; hence, there
is ample time for the
operator to actuate the
redundant pump.

None; Lrais—es—and—re
dundaesne trawn A aval-
able to provide 100
percent of required
cooling capacity. In
the most limiting case,
it Ltakes ovew 3 h afce:

tor valve closure cases,
it s presumed that

pump N same train s

operating and will Lrip

1f valve 1s closed.

Also, see general re-

marks of item 1.
<
4
()
el
)
w)
3
o
1
O

lor valive closure cases,
it 1S presumed that
pump 1N Same train s
operating and will trip
if valve is closeo.
Also, see general re-
marks of item 1.

tor valve closuwre cases,
it s presumed that
puilp 1N Same tramn s
Operat«no sl will Lrap

f valve s closed,
AlSO, sec general roe-
marks on stesn ).
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Description

ef Component

Check valve
U6 -004

vaive
h.n A):
valve
normally
closed ir
train B n
service.

TABLE 9.1.3-38B(SHEET 8 OF 10)

Plant
Satery Operating

funcgion e
pit cooling

faitlure
Mode

foop

Prevents All fails open
backfiow of with lLine
spent fuel brzak in

pit water non-Q purifi-
through cation lcop
purification

toop, «fF

iatter fails

Isolates ALl fails or teft
pusp P6-002 open with
discharge favited puri-
from non-Q fication loop
purification

loop

Met hod
of farlure
_Detection

0627B. if condi~
tion persists for
extonded time,
high spent fue!l
pit temperature
alarm from TISH-
626 in control
room

Loss of spent fuel
pit water with low
fevel alarm L SHL-
62% in control
room.

Low spent fuel pit
level alarm LSHL-
062% in control
room plus spent
fuel pit tempera-
ture rise and pos~-
sible high
temperature alarm
TISH-626.

Farture tlitecet
on System Safety

function Capability General Rewacks
\ ]
vhe loss of speat fuel o s

pit cooling functions \
for the water to reach and 130t weth

the boiling poing; e +f.m""d.J

hence, there is ample

time for the operator e i

Lo actuate the re- °

dundant pump. is 170 F norma |

None; break in non-Q Activarign of redundant
piping can be 1solated trasn ss/wmanual. For

mar imumMetueling case,
spent fuel pit Ltempera-
with one tran
operating Ar

The heatup rate for no
Co0ling s S—+bie ll'lq.m
O

with vailves U6-057,
U6-0%8, and U6-05]3.

e L
1034489 - case, the speny 'D
; ’ ‘q
Wrhh Ote f e
; ¢ Hper - n
At g +o VO and b
B taspr #2400 dob tr tei =
ing—re—+-F44 4. The [}
O

spent fuel pit pump 1S
shed automaticaliy
upon loss of offsite
power but can be
manually loaded onto
the emergency ac power
but with'n 40 s afrer
o he loss of power.

None; train B available| Activation of redundant
to provide 100 percent train is manual. for
of required cooling > efueling cose,

capacity. In the most nt fuel pit Ltempera-
limiting case, it takes /turé with one train

ewer 3 h after the loss | operats The

of spent fuel pit cooi- | heatup rave Tor »

ing functions for the cooling vsm_%:l]s

water to reach the f S —masermom COTTTT

boiling point; hence, Load Ry ense | the Sl

there is ample time FOor | el pit—tempermtaese

the operator Lo Wt Ofe T TITIT Opes -

actuate the redundant AT Ty bl

pump henttop <ol LOL LG—asrerd -
1s 120°F

————— B

( an‘ 130 F w.‘“\ Two +rq.n5;

no€rat . ,aa



item Description

No.  ef Component

5

Manual valve
U6-030,
normally
closed dia~
phragm valve
(train B);
valve
normally
open |f
train A Iin
service.

TABLE 9.).3-38(SHEET 9 OF 10)
Plant Me thod failure Etiect
Safery Operating failure of Failure on System Safety
Mode _Mode Qerecrion function CapabiliLy Cuueral Bumarks
el L 4N The
External Visual inspection Same as above spent fuel pit pump s
(stem) shed avtomaticalily
leakage upon loss of offsite
poOwer but can be
manually loaded onto
the emergency ac power
bus withun 40 s after
the loss of power.
Also, spent fuetl can
never be uncovered
since the suction line
COtmeCctLIons are o~
cated 4 1t below the
normal water level.
Siphoning of spent fuel <
pit water is preciuded Eg
by small holes in Lhe "y
water return lines. i
During normal opera- o)
tian, compounent cool- w)
ing water pressure in ¥
the spent fuel pit a’
heat exchanger s e
] 5 higher than that of
i 0 the spent fuel pit
sIMF water. normal
Isolates All fai's of left Low spent fuel pit None; trasnb and ce- Activation of redundant
pump P6-005 open with level alarm LSHL- -—dondent train A avail- trasn i manual. for
discharge faulted puri- 062% in control able to provide 100 maximumArefuel ing case,
from non-Q fication loop room plus spent percent of required spent fuel pit tewpers-
purification fuel pit tempera- Cooling capacity. In with one train
i00p ture rise and pos- the most limiting case, operatingg The
sible high tempera- it takes ewmesr 3 h after heatup rate
ture atarm TISH- the loss of spent fuel COOling 15 328t 13.9°
626. pit cooling functrions B A T,
for the water to reach toadt NG o, e apaari
the boilting point; L e e e S e
hence, there s ampile WO TTa T opes -
time for the coperator ALILG—+5 O —and
to actuate the re- hentop tate For wo oot |

A The
spent fuel pit pump
shed automatically
upon loss of offtsate
power butl can bLe

dundant pump .

and 1 30°F o th
two Trains o,of’/df-'n




TABLE 9.1.3-38(SKEET 10 OF 10)

Plant Method tarlure Effect
ttem Description Safely Operating failure of Farlure on System Satety

No.  of Component funcgion Mode Mode Degection funcrion Capabilily Gengcral Romar

manually loaded onto
the emergency ac power
bus withun 4O s aftrer
the loss of power.
Also, spent fuel can
never be uncovered
sSince the suction line
connections are lo-
cated 4 1t below the
normal water leve!l.
Siphoning of spent fuel
pit water 1s preciunded
by smatl holes in the
water return lines.
ODuring normal opera-
Lion, component cool-
NG water pressure in
the spent fuel pit
heat exchanger s
higher than that ofr
the spent fuel pit
water.

€-¥Vs3-do3A

Core
a. Dur.nj maximym cmcrjfﬂcy"c‘/nlo-d-‘nj case, the spent fuoe | pool

f(m’frqfu’ft {9 bc‘ow I3.S°F wl'\fn +WO fraiu; of 5F¢nf fuc/

- o,;crcf.'on. A

Poo’ C"")I‘"J % Single failvre is not required

$o be IJqsfuquca/ for 1h.s c(ase.



SUMMARY OF UNIT 2 HEAT LOADS AND PEAK TEMPERATURES

TABLE 9.1.3-4

!

HEAT TIME SPENT FUEL POOL TEMPERATURE
LOAD(a) AFTER
REACTOR ONE TRAIN TWO TRAINS
X106 SHUTDOWN
Btu/h hours vy °F
NORMAL REFUELING 29.17 150 hours 140 115
CASE
MAXIMUM NORMAL 52.08 120 hours 170 130
REFUELING CASE
MAXIMUM EMERGENCY 56,22 150 heurs 180(b) 135
CORE UNLOADING CASE
(a) Heat load consists of decay heat from the fuel, heat load from

pump work and design margin.

(b) A single failure is not required to be postulated for this

case per SRP 9.1.3.
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Replacement Pages for:
“Criticality Safety Analysis for Vogtle Zlectric Cecerating

Plant Spent Fuel Storage Racks” that was tramgmitted to NRC
with letter GN-1422 of December 22, 1987,

Replace page 14 of the report with attached, revised page 14

Replace page 16 of the report with attached, revised page 16



4,5,2,3 Boraflex Width Tolerance Variation

The reference storage cell design uses a Boraflex blade
width of 7.75 + 0.63 inches. A positive increment in reactivity
cccurs for a decrease in Boraflex absorber width., For a
reduction in width of the maximum tolerance, 0,063 inch, the
calculated positive reactivity increment is +0.0004 Ak. However,
to allow for radiation-induced shrinkage in width of the Boraflex
and for possible small edge affects, the width tolerance was
increased to 0.25 inches corresponding to an uncertainty of
+0.0017 4k,

4.5.2,4 Boraflex Integrity

The stsbility and integrity of the Boraflex absorber
(11)
d

zaterial wunder irradiation has recently been investiz e
and further {rradiation testing is currently underway. Available
information confirms (here 18 no loss of boron during irradiation
although there is some radiation induced shrinkage. Under
irradiation, Boraflex beccmes a hard ceramic~like material and
apparently shrinks 2 to 2-1/2 persent. At a very high radiation
dcse, there 1is evidence of a small cdge deterioration. In the
Vegtle racks, the Boraflex sheets are 1installed in a gap of
sufficient size to allow unimpeded shrinkage and thereby preclude
any mechanism that might cause gaps to develop.

To allow for shrinkage, the DRoraflex sheets are
initially 3 inches longer (approximately 2%) than would otherwise
be necessary. Width shrinkage is accommodated by increasing the
tolerance to +0.25 inches from the nominal 0.063 inches. In both
cases, shrinkage would increase the boron cencentration in the

Boraflex although no credit is taken for this increased

a3 e



the storage rack cell (four-assembly cluster at closest
approach), 1indicated a negligible change in reactivity as
determined by differential PDQ-7 calculations.

4.5.3 Reactivity Effects of Boraflex Axial Length

Based upon diffusion theory constants edited in the
CASMO-2E output (reference design and a special case with water
replacing the Boraflex), one-dimensional axial calculations were
made to evaluate the reactivity effect of reduced Boraflex axial
lengths. Reduced length of the Boraflex leaves small regions of
active fuel without poison at each end of the fuel assembly. The

unpoisoned region at each end is referred to as "cutback”.

The axial calculations used a thick (30 cm.,) water
reflector, neglecting the higher absorption of the stainless-
steel structural material at the ends of the fuel assembly,
Results of the calculations showed that the keff remains less
than the reference kg, of the storage cells until the axial
reduction in Boraflex length (cutback) exceeds fcur inches top
and bottom corresponding to a required overall Boraflex length of
136 inches. Thus, the axial neutron leakage more than compensates
for the 4-inch design cutback and the reference kg rerains a
conservative over-estimate of the true keff‘ In manufacturing
the racks, a &-inch cutback {¢ used at the bottom of the rack.
However, an {initial Boraflex 1l:ngth of 139 inches is used which
provides an allowauce of 3 inchee (approximately 2%) at the top
of the racks to accommodate radiation~induced shrinkage of the
Boraflex without exceeding the allowable cutback.
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