
REGULATORY ORMATION DISTRIBUTION SY M (RIDS)
f>

AGGRESSION NBR:8202020348 DOC ADA'TE: 82/01/27 NOTARIZED: NO DOCKET '0
f"SCIL:50-397 WPPSS Nuclear ProjeotF Uni't 2F Washin'gton )Public Powe 05000397

AUTH
BYNAME

AUTHOR AFFILIATION
BOUCHEY,G AD, Washington Public 'Power Supply System

RECIP ~ NAME RECIPIENT AFFILIATION
SCHhENCEREA ~ Licensing Branch 2

SUBJECT: Forwards revised FSAR pages covering miscellaneous changes
to fuel ~pool cooling wr i«te-up<in «response to open item from
Auxiliary "Sys Branch 811007 meetings Pages will be
incorporated into FSAR Amend 24.

DI'STRIBUTION CODE: 8001S «COPIES «RECEIVED:LTR, 'ENCL', SIZE:,
TITLE: PSAR/FSAR AMDTS and Related Cor respondence

NOTES:2 copies all matl:PM'5000397
REC IP'IENT

ID CODE/NAME
ACTION: A/D LICENSNG

LIC BR 02 LA

INTERNAL: ELD
IE/DEP/EPDB 35
MPA
NRR/DE/EQB 13
NRR/DE/HGEB 30
NRR/DE/MTEB 17
NRR/DE/SAB 24
NRR/DHFS/HFEBPO
ERR/DHFS/OLB 34
NRR/DS I/AE8 26
NRR/DSI/CPB 10
NRR/DSI/ETSB 12
NRR/DS I/PS 8 19

/RSB 23
— REG F Il:E 00

EXTERNAL: ACRS 41
FEMA REP DIV 39
NRC PDR 02
NTIS

'COPIES
LTTR ENCL

1 '0
1 0

1 "0

1 1

0
3 '3
2 '2

1

1 1

1 1

1 1

1 1

1 1

1 1

1 1

1 1

1 1

16 16
1 1

1 1

1 1

RECIPIENT
ID CODE/NAM«E

LIC BR 02 «BC

AULUCKiR, 01

IE 06
IE/DEP/EPLB 36
NRR/DE/CEB
NRR/DE/GB 28
NRR/DE/MEB 18
NRR/DE/QAB 21
NRR/OE/SEB 25
NRR/DHFS/LQB 32
NRR/DHFS/«PTR820
NRR/DSI/AS 8 27
NRR/DSI/CSB 09
NRR/DSI/IiCSB 16
NRR/DS I/RAB 22
NRR/DST/LGB 33

BNL(AMDTS ONLY)
LPDR 03
NSIC 05

COPIES
LVTR ENCL

1 0
1

'3 3
«3 3

1 1
'2 2

1 1

1 1

1 1

1 1

1 1

1 1

1 1

1 1

1

1 1

1

1 1

1

bS
TOTAL NUMBER OF COPIES REQUIRED: UTTR f«E ENCL



I

'J

I 'I



Washington Public Power Supply System
P.O. Box 968 3000 George Washington Way Richland, Washington 99352 (509) 372-5000

January 27, 1982
G02-82-117
SS-L-02-KSN-82-004

Docket No. 50-397

Mr. A. Schwencer, Chief".
Licensing Branch No. 2
Division of Licensing
U.S. Nuclear Regulatory Commission
Washington D.C. 20555

Dear Mr. Schwencer:

Subject: NUCLEAR PROJECT NO. 2
REVISED FSAR PAGES
COVERING FUEL POOL COOLING

8202020348 820127
PDR ADQCK 050008'P7
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Enclosed are sixty (60) pages of revised FSAR pages covering mis-
cellaneous changes to the Fuel Pool Cooling write-up in response to
an open item from the Auxiliary Systems Branch meeting on October 7,
1981.

These pages will be incorporated into Amendment 24 of the WNP-2
FSAR.

Very truly yours,

G. D. Bouchey
Deputy Director, Safety and Security

KSN/kp
Enclosures

cc: R. Auluck, NRC
W. S. Chin, BPA
R. Feil, NRC-Site



c
1

L

't

U
IL 'I

ll

0

E
4'

j
II I

$

J

O

LL



NDHENT NO. 21
ember 1981

c. Limit the release of radioactive materials'by
closing the primary containment barrier in case
of„a major leak from the nuclear system inside
the primary containment.

1.2.2.5.12 Main,Steam Line Flow Restrictors

A venturi-type flow restrictor is installed in each steam
line. These devices limit the loss of coolant from the reac-
tor vessel before the main steam line isolation valves are
closed in case of a main steam line break outside the primary
containment.

1.2.2.5.13 Hain Steam Line Radiation Monitoring System

The main steam line radiation monitoring system consists of
four gamma radiation monitors located externally to the main
steam lines just outside the containment. The monitors are-
designed to detect a gross release of fission products from
the fuel. On detection of high radiation, the trip signals
generated by the monitors are used to initiate a reactor scram
and to close .the main steam:line isolation valves.

1.2.2.5.14 Standby Service Water and HPCS Service Water
Systems

The standby service water system consists of two 100 percent
redundant systems. Each system consists of a spray pond and
pump and piping=supplying the associated residual heat removal
system heat exchanger, standby diesel generator, essential
HVAC coolers, RHR and LPCS pump coolers, sample coolers, and
post-LOCA nydrogen recombiners.

I

Cooling water is supplied during a postulated loss of coolant
accident to the RHR heat exchangers to remove heat when the
containment cooling mode of the RHR system is placed in opera-
tion. During normal operation, standby service water is also
supplied to the RHR heat exchangers for the shutdown function
of the RHR'ystem.

I
standby se er can be routed to the FPC heat exchangers
to provide long term coo event fuel pool boiling and
any resulting unacceptable reactor bui ental con-
EH4-:tERBi

5t~>d'aj service. uofer is aoniloib'le. to m< sheA side oW
4>e FPc. beat e~or,~Iers io &e eoe~r ~~r me. r,or~o>
coo4+ Mote( supp)~i $roor, Yiie RCC ogsierr becorii<s uooo<i~"b~~
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The HPCS service water system shares spray pond A with the
standby service water system. The pump supplies cooling water
to the HPCS diesel generator and the essential HVAC coolers
for the HPCS diesel generator and HPCS pump areas.

Cooling water is supplied to all diesel generator cooling
systems whenever the diesel generators are started.

1.2-29a
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LOCA. This is accomplished by directing the leakage through
the closed main steam line isolation valves to a bleed line
into an area served by the SOTS. The flow is effected by a
blower which directs the leakage into the reactor building and
eventually through the standby gas treatment system. Thus,
leakages through the MSXV will be processed by the SGTS prior
to release to the atmosphere.

P

1.2.2.5.23 Fuel Pool Cooling and Cleanup System

The fuel pool cooling and cleanup system provides for the
removal of decay heat from stored spent fuel and maintains
specified water temperature, purity, clarity, and level. This
prevents the spent fuel from overheating and controls the
buildup of excessive radioactive materials in the cooling
water, thereby minimizing potential radiation exposure to
plant personnel. The cooling portion of the system is
designed to Seismic Category I requirements',and can be iso-
lated from the cleanup portion of the system by automatic,

1
wa er eve . "gafety 'gra6e c'oozing and ~makeup "we'ter ~e-+re-

%- to the FPC system from the standby service water system~"~~~~ Isw). M i~ a~a'i'ieloI<

1.2.2.6 Power Conversion System

1.2.2.6.1 Turbine Generator

The turbine 'is an 1800 rpm, tandem-compound (one double flow
high pressure turbine and three double flow low pressure
turbines), reheat unit with an electrohydraulic governor for
normal operation. The turbine generator is provided with an
emergency trip system for turbine overspeed. The rating of
the turbine generator is 1, 154,745 kN at 2.5 in. Hg abs.

The generator is a direct-driven, three-phase, 60 Hertz,
25,000 volt, 1800 rpm, hydrogen inner-cooled, synchronous
generator rated at 1,230 MVA at 0.975 power factor, 0.58 short
circuit ratio at a maximum hydrogen pressure of 75 psig.
1.2.2.6.2 Main Steam System

The main steam system consists of four 26-inch diameter lines
(which expand to 30-inch diameter li'nes inside the turbine
buidlng) extending from the outermost main steam line isola-
tion valves to the main turbine stop valves. The use of four
main steam lines permits te ting of the turbine stop valves
and main steam line isolation valves during station operation
with only a minimum of load reduction. The design pressure
and temperature of the main steam system from the outermost

1.2-33
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MSIV to the turbine stop valve is 1250 psig at 575 F. Other
features include drains and parts of the turbine bypass
system.

1.2.2.6.3 Main Condenser

The main condenser is a triple-pressure, single-pass,
deaerating-type condenser with a divided water box. The con-
denser includes provisions for accepting up to 25% of the main
steam flow at design conditions from the turbine bypass system
and serves as a heat sink for several other flows, such as
exhaust steam from the feed pump turbines, cascading heater
drains, feedwater heater shell operating vents, and condensate
pump suction vents .

1 2-33a



Insert 1 (to page 1.2-33)

Normally the RCC -system furnishes non-safe-y grade cooling
water to the FPC system. If required,
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'.2.2.9.6 Gaseous Radwaste System Control
1

-'aseous radwastes are discharged through a. reactor building
'levated release point. Radiation levels of. the release are
'-'ontinuously monitored and recorded. Isolation of the'ain condenser'ff-gas is automatically initiated prior
7 to release should the activity of the off-gas exceed dis-
"'charge limits.
9 I I

1 I
- '"'1.2. 2. 10 Shielding I

The shielding in the plant is designed to minimize exposure of
plant personnel to radiation. The radiation levels during

, operation or shutdown conditions have been considered in" determininj the shielding requirements.
16 I
17'
18

1.2.2.11 Fuel Handling and Storage Systems

20
1 ~ 2 ~ 2 1 1 ~ 1 New and Spent Fue 1 Storage19

I
21 4

2. New and spent. fuel storage racks are designed to prevent a.n-
-?3 'advertent,"-cr~ Wc';i+@;and .Roar'4uckl'ng ~Su. facient ..coolant

~, arid "'shielding are mainta'i'nea "'t'o "prevent overheating 'aad ex-
2,, cessive personnel exposure, re pectively. The design of the
26 fuel pool provides for corrosion resistance, adherance to
27 Seismic Category I requirements, and prevention of 'ke ff
28 from reaching 0.90 under dry conditions or'0.95 under flooded
>9 conditions.

I 1

30
31 1.2.2.11.2 Fuel Handling System
3?
33 The fue 1 hand 1 ing equipment inc ludes a fue 1 inspection stand,
3I fuel preparation machine, a 125-ton crane, a refueling3'latform, a new fue 1 trans fer basket, jib cranes, and other
3C related too'ls for fue'1 and reactor servicing.
37
3p 1.2.2.11.3 „Fuel Pool Cooling and Cleanup System
3'o The fuel pool cooling and cleanup ~system provides the re-
<> moval of decay heat from stored spent fuel and maintains
.» specified water temperature, purity, clarity, and level.
.13 This prevents
r. cessive radioactive
as minimizing possible
't'J
07

and the buildup of ex-
materials ip the cooling water, thereby
exposures to plant personnel.

Suet pool hiiling
I

I
'I
I
I
1
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/afety grade cooling and makeup water ~pool water level.
dant Seismic Cate
and prevent fuel
environmental co

ystem by remote-manual operation of re
ory I valves to provide long term cool

pool boiloff and resulting in unaccept
ditons.

un-
ing
ble

f t'~rg I s 7L

The cooli portion of the s stem is designed to Seismic
Category requirementqp~ can be isolated from the
Seismic cleanup portion of the'system by automatic, redundant,
Seismic- Category I isolation valves which actuate on low fuel

lpreyui~ecl,
prom the s4cwd~$

Se.r V tC< ga'r~r sqsVem
js 0v'ai lgbl<

1. 2-43a
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EMERGENCY CORE COOE ING SYSTEMS
t Conti nued )

Standb Service Water S stem
(see 9.3.7)

ei is 2
U e)'R 5
251-764

~ ~ g ~
~ 1ls < ~ ~

DER 4
21 8-560

lt a

39 ees{,

218-5Cv

Flow rate, gpm/heat exchanger 7400

Number of pumps

Reactor Core Isolation Coolin
~Sstem (See 6.4.6)

8000 5000

Flow rate, gpm

Fuel Pool Coolin and Cleanu
~sstem {See 9.1.3)

Capacity, Btu/hr

600 at 400 at 400 at
1150 psid 1120 psid '120 psid

8.0 x 106 5,7 x 106 6.6 x 106

aHigh-pressure coolant injection system utilized
A mode of RHR system

cCapacity duri:ng reactor flooding mode with moKe than one, pump running

Heat exchanger duty at 20 hours following reaCtor shutdown

eFlow per heat exchanger

fIncludes HPCS Service Water Pumps



1,



TABLE 1.3-8 (Continued)

XTBH

125V, 250V DC

Battery
Capability
125V, 250V DC

Charger
Capability
Spare 125V DC

Charger

Communication
Systems

Fuel Pool
Cooling and
Cleanup System

CHANGE

Revised supply capability
from 4 hours to 2 hours

Revised recharge capability
from 8 hours to 24 hours

Spare charger serves as a
backup for Division 1 and
2 only

The microwave system and
the commercial. telephone ~

exchange system are not
redundant

Upgraded cooling portion
of system to Seismic
Category I to provide
long term cooling and
makeup water capabililty
to the spent fuel pool.

REA'SON FOR CHANGE

Increased DC load

. Increased DC loads

Spare charger is too
large to provide back-
up tc) Division 3

Redundancy not required.
(However, some plant com-
munication functions may
be served by either
sys tein)

To pdevent fuel ool boilin
and resultant

FSAR PORTION IN
NHICH CHANGE IS
DISCUSSED

8.3.2

8.3.2

8.3. 2

8.2;1.5

9.1.3

I

««PV~S«'A4 <ronWQAVcJ
««>digs«~5 ~4«4. «:o~(L ««4~~
~41)rd,wLQ +,;, (

8
I
O

0
th
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pool water. is circulated through the system, suction is taken

filters, 's discharged through diffusers at the bottom
of the fuel pool. ter temperature is maintained below
125'F. The FPCC system can be 'nnected with the RHR

system to increase the cooling capacity o PCC system

)s avai)ab'l~
The cooling portio of the system is designed to Seismic
Category I requi ments and can be isolated by automatic
redundant, Sei ic Category I, Quality Class I isolation
valves from t g'eikVrHP<cleanup portion of the system.
Safety grade cooling&~ater from the standby service water
system (SW) 'o the shell side of the FPC heat
exchangers by remote-manual operation from the control room.
Safety grade makeup water to the fuel pool is also available
from the standby service water system.

High 'and low level switches indicate pool water level changes
.in the main control z'oom. Fission product, concentration in
the pool water is minimized by use of the filter-

,1d'em"'nera8.i.;ze=.. T1:~s „.m~imimi'zes Xhe,1release ".o,madioaetivi<y
".from the pool to the reac'tor bui'lding environment.

No special tests are required to insure system operability,
except as noted below, because at least one pump, heat
exchanger, and filter-demineralizer are continuously in opera-
tion while fuel is stored in the pool. Duplicate units are
operated periodically to handle abnormal heat loads or to
replace a unit for servicing. 'outine visual inspection of
the system components, instrumentation, and trouble alarms are
adequate to verify system operability.

shell sid< oWthe. including o~eration
Service water flow to the~fuel pool cooling heat exchangers~

of the valves which ~tar+k the.SW and RCC

systems~are tested in 'conjunction with testin of the SW

fo the. PPC 5gs4erA
~3.1.2.6.2.1.3 Radioactive Waste Systems

The radioactive waste systems provide all equipment necessary
to collect, process, and prepare for disposal all radioactive
liquids, gases, and solid waste produced as a result of reac-
tor operation.

J

Liquid radwastes are segregated and treated as equipment
drain, floor drain, chemical, detergent, sludges, or con-
centrated wastes. Processing methods include . filtration, ion
exchange, neutralization, concentration, solidification, ana-
lysis, and dilution. Liquid wastes are also decanted and

3. 1-78



Insert 2 (to Page 3.1-78)

from fuel pool skimmer surge tan'ks, flow passes in series through
the heat exchangers and filters, and it is discharged through
diffusers at the bottom of the fuel pool. Pool water temperature
is normally maintained below [25 F (see 9.1.3) . Normal source of
cooling water to the heat exchangers is from the RCC system. When
RCC is unavailable,, the standby service water system is available,

The FPC system can also be interconnected
with the RHR system to increase the cooling capacity of the FPC
system during plant shutdown when the complete reactor core is
removed.





Insert 3 (to Page 3.1-78):

The quality class of the FPC system
a level of Quality Class 1 to major
of the system. The cleanup portion
Class 2. The following major items
Class l. i

has been upgraded to attain
items in the cooling portion
of the system is Quality
have been upgraded to Quality

a. heat exchangers,

b. circulation pumps,

c. replacement and additional valves.

cl 'IIi(in'in@,RR Ce"'eo4gp ~gqQa~ ~( 4e5$.She'~
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sludge is accumulated for disposal as solid radwaste. Net
solid wastes and concentrates are normally solidified and
packaged in shielded steel containers. Dry solid radwastes

p ckaged in steel drums or other suitable containers.
Gaseous radwastes are monitored, processed, recorde an
con ro et lied so that radiation doses to persons outside the
controlled area are below those allowed by applicab gle re ula-
tions..-

3. 1-78a
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TASLE 3.2-1 (Continued)

Principal Component
(I)

Scope
of

Supply
(2)

Safety
Class

(3)

'oca-
tion

(4)

Quality
Group
Classi-
fication

(5)

Qua I I ty Se I sml c
Class Category

(6) (7)

Com-

ments

~ 7 Valves, beyond outermost
containment Isolation
valves GE/P

~ 8 Mechanical aadules GE

R,W

R,M

(12 d 32)
(32)

2I. Fuel Pool Cooling and Clean-
up System (Figure 3.2-12)
. I Vessels, tilter/demlneraI-

Izers P

~ 2 Vessels, other P

.3 Heat exchangers P

~ 4 Piping P

~ 5 Pumps P

.6 Makeup System (normal) P

~ 7 RH( Connection P

~ 8 Makeup Systen (emergency) P

~ 9 Plplng, suppression pool
to outer Isolation valves P

G

G

G

G

G

G'

W

W.

R

R,W

R

R

R

R

C

C

C

(.'

II
II
I

II
II

~ X I

II

(i8)

<32)
- (32)

(32)
(18 d 32)

g - cao lwq
g chic(nOIp

22. Control Room Panels
~ I E>ectrlcal aadules with

safety function
~ 2 Cable, with safety

function

23. Local Panels and Racks

~ I Electrical nadules, with
safety function

~ 2 Cable, with safety
function

GE lV/A

II/A

II/A

9 (b R
8b'

0 8 R
th
hJ

(0 0

24. Off-Gas System (Figure
~ I Tanks

.2 Heat exchangers

.3 Piping

.4 Pumps

.5 Valves

11.3-2)
GE

GE

P
GE

P

G

G
G

G

G

T,W

T,W
T,M,O
T,W
T,W

P„

C
C
C

II
II
II
II
II

II
II
ll
Il
II

I

<I6)
(16)
(16)
<16)
(16)
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Page 20 of 23

TABLE 3.2-1 (Continued)

Notes (Continued)

The design and construction specifications for the HCU do
invoke such codes and standards as can be reasonably
applied to individual parts in developing required
quality levels,'ut these codes and standards are supple-
mented with additional requirements for these parts and
for the remaining parts and details. For example, (1)all welds are LP inspected, (2) all socket welds are
inspected for gap between pipe and socket bottom, (3) all
welding is performed by qualified welders, {4) all work
is done per written procedures. Quality Group D is
generally applicable because the codes and standards
invoked by that group contain clauses which permit the
use of manufacturer's standards and proven design tech-
niques which are not explicitly defined within the codes
of Quality Groups A, B, or C. This is supplemented by
the QC techniques described above.

15.. Only .eauipment associated with,.a salty action (e.g.,
~ 'eol at'ien»', meed cenXcrm! ':to,:a 'afety '.'":un@'t'ion.

16. Chapter 15 conservatively analyzes,a postulated simulta-
neous failure of all the radwaste tanks in the radwaste
building. The analysis assumes that 1 percent of the
iodine is released to the atmosphere and, at the time of
failure, all'anks are filled to capacity (this condition
is not normally expected). The analysis evaluates the
possible control room, site boundary, and low population
zone exposures to the whole body .and thyroid. The
results of the analysis indicate, in light of the
requirements of Regulatory Guide 1.29, Revision 1, that
the radwaste system is properly classified and changes
are not required.

17. DELETED

18. To- comply with Regulatory" Guides-1'-.26,--Revision 3 and 1.29>
.Rev-i s-ion '1'7

service water system {S'8) . The RHR system ca o be
connected to the FPC system, by means o movable spool
pieces, to serve as an addition urce of cooling
during cold shutdown. Th -seismic cleanup portio'n of
the system can be 'd from the Seismic Category l
cooling por ' automatic, redundant, Seismic Category

Qu Cla s I isolation valves which actuate on low

3.2-30



Insert 4 {to Page 3.2-30):

The Seismic Category I FPC system normally receives makeup from
the Seismic Category II condensate storage tank. Should this
normal supply be unavailable, makeup is available from the Seis-
mic Category I standby service water system. Likewise, the nor-
mal source of cooling water to the pPC heat exchangers is from
the Seismic Category II RCC system. Nhen the RCC is unavailable,
the standby service water system is available. In addition, the
RHR system is also available as the supplementary source of
cooling by means of removable spoolpieces during cold shutdown
nader core oil-load conditions. ~ aA)NC dCrAPl'I<a lAi ulc~kr'~

. CjgideS l.k4, @Visiwa 9 >nd i,>~, deuisi~ 1.
The cleanup portion is automatically isolated from the cooling
portion of the system by Seismic Category I valves on low fuel
pool level (see 9.1.3) .
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TABLE 3;2-1 (Continued)

Notes (Continued)

19. The main steam line extending from the outermost contain-
ment isolation valve up to but not including the turbine
main steam stop valve,'arid connected piping of 2-1/2
inches or larger nominal pipe si;ze up to and including
the first isolation valve is designed by use of an
appropriate seismic system analysis for the SSE and OBE.
The power conversion system structures are constructed in
accordance with applicable codes for steam power plants.
The turbine building, interacting with main steam lines
and branch lines, is designed as a modified non-CategoryI Seismic structure as described in 3.8.4.1.3.

20. The condensate storage tanks are designed, fabricated,
and tested to meet ASME Code, Section III, subsection

~MD;,3800. '.ln addition„ the speci,"isa" "on ".for '.~i'z .,tank
'requi'res '100 percent sur'face 'ex'am'iaat'ion" 'of "t'e side wallto bottom joint, and 100 percent volumetric examinationof the side wall weld joints.

21. Not Used.

22. These lines meet the requirements of Quality Group B
except that hydrostatic testing of the containment spraypiping is not required.

23. The RCIC turbine exhaust 'line from the isolation valve to
the suppression pool'meets all the requirements of
Quality Group B except that hydrostatic testing of 'this
portion of piping is not required.

24. Equipment, piping, and valves which are part of the rad-
waste system but not used for processing radioactivefluids are designed to Quality Group D standards.

3 ~ 2 3 1
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Th f t — elated functions fulfilled by each of the abovee sa e y-r
f 3 8.4.1 t'hatstructures are discussed in subsections of 3.8.

follow.
3.8.4.1.1 Reactor Building
The reactor building is located within the interior of the
p ant comp ex.l l The general arrangement and principal features

1.2-7of the reactor building are shown in Figures 1.2-1 to
inclusive, 3.8-1, 3.8-2 and-3.8-30 through 3.8-45, and 3.8-47/
3.8-54, 3.8-55, 3.8-60 and 3.8-61 inclusive.
The reactor building is part of the secondary containment
system. The reactor building completely encloses the reactor
vessel and the primary steel containment vessel and provides
secondary containment when the primary containment vessel is
sealed and in service. When the primary containment vessel is
open, as it is during refueling periods,'he reactor building
also provides primary containment.. The building houses the
'primary reactor -systems reactor .auxiliary .and cooling systems,
'and facilities necessary for refueling operations.
"The"reac'tor 'buil'ding, 'as:t'ae"'secon'Qa'ry'containment ':structure,,
houses safety-related and other systems, equipment an com-
ponents which include:

a. Refueling and reactor servicing equipment

b. New and spent fuel storage facilities, including
the fuel pool cooling system

c. Other reactor auxiliary and service equipment,includ ing:

(1) Reactor core isolation cooling system

(2) Reactor water cleanup system

(3) Standby liquid control system

.(4) Control rod drive system equipment

(5) Emergency core cooling system

(6) Electrical equipment and components

(7) Supply and exhaust air ventilating system

(8) Standby gas treatment system (SGTS) equipment

3.8-96
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g. 'Cable room air handling units (2)

h. Control room air handling u'nits (2)

i . RHR pump room cool ing coil (3 )

j. RCIC pump room cooling coil
k. LPCS pump room cooling coil
1. HPCS pump room cooling coil
m. hlotor control center room cooling coils (5)

n. Diesel generator -room cooling coils (7)

o. Standby service water pumphouse (2)

p. FPC heat exchangers (2)

q. FPC punp room coiling coils (2)

To cool the items of equipment listed ab'ove, the standby ser-
vice water pumps take suction from the spray ponds and pump
water through the various heat exchangers and coolers required
for normal and emergency shutdown. The water is returned to
the spray ponds through the spray distribution piping shown in
Figure 1.2-14. Emergency power is provided to all equipment
required for operation of th'e standby service water system.

The'standby service water system is classified as Quality
Group C as defined in Regulatory Guide 1.26, Revision 3, and
in Table 3. 2-1.

The standby service water system is an AStIE Section III, Class
3 system, and is designed, fabricated, and constructed in
accordance with Quality Class I requirements of the Quality
Assurance Program.

The standby service water system, including the spray pond
structures 1A and 10 and the pumphouse structures lA and 1B,
are designed to Seismic Category I requirements as defined in
Regulatory Guide 1.29,'evision 1, and in Table 3.2-1.
The spray distribution systems in each spray pond are com-
pletely redundant, and each spray distribution system is
capable of providing sufficient cooling to safely shut down
the plant.

3. 8-113
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3 ~ 9 ~ 2. 2. 2. 14 Main Steam Safety/Relief Valves

Due to the complexity of 'this structure and the performance
requirements of the valve, the total assembly of the safety/
relief valve (including electricalI pneumatic devices) was
dynamically tested at seismic accelerations equal to or
greater than the SSE levels determined for this plant.
Satisfactory operation of the valves was demonstrated dur-
ing and after the test.
3.9.2.2.2.l5 Fuel Pool Cooling and Cleanup System
i~me<+

to re operation during and after a design basis seismic
event up SSE. Some modifications to the nozzles on the
FPC heat exchang were required. The FPC pumps have been
seismically analyzed a 'll also remain functional. Seismic
Category I, Quality Class I s are supplied to drive the
pumps. Seismic Category I, Qualit ss I isolation valves
have been supplied ia order to isolate t ismic Category I
cooling portion of the system from the non-seis 'leanup

'portion .oZ the wystem and „preven" does a f .fue2.:pooZ .w
4r

3. 9. 2. 2. 2.16 Balance of Plant Saf ety-Related Mechanical
Equipment

Balance of plant Seismic Category I equipment, components and
accessories are designed based on results determined analyti-
cally (see 3.9.2.2) or through dynamic testing. The dynamic
program is performed to confirm the ability of the equipment
to function as needed during and after an earthquake of magni-
tude up to and including the SSE. These test programs imple-
ment the criteria stated in 3.9.2.2, 3.9.2.2.1, 3.9.2 ' '-lr
3.9.2.2.1.2, 3.9.2.2.1.3, and 3.9.2.2.1.4. The dynamic tests'et the seismic loading requirements as defined'y the appli-
cable floor response spectrum curves for the appropriate
damping coefficients.
3 '-2.3 Dynamic Response of Reactor Internals Under

Operational Flow Transients and Steady State
Conditions e

The major reactor internal components within the vessel were
~objected to extensive testing coupled with dynamic system
analyses to properly describe the resulting flow-induced
vibration phenomena incurred from normal reactor operation„ and
from anticipated operational transients.
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Insert 5 {to Page 3.9-36):

upgraded toy h
Seismic Category I,
mmh98&. In addition, an interconnection with the standby ser-
vice water system (SW) assures the availability of safety grade
makeup and cooling water in the event that the normal source of
makeup and cooling water from the RCC system +Oui@~ unavail-
able.

The cleanup portion of the system is of Seismic Category II
design. It will be isolated from the cooling portion of the
system by Seismic Category I valves in the event og it'
unavailability.
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Zn general, the vibration forcing functions for operational
flow transients and steady state conditions are not prede-
termined by detailed analysis. Special analyses of the
response signals measured from reactor internals of similar .

3 ~ 9-36a
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The design loading combinations and limits for the pump
include the following:

a ~

b.

Normal plus upset loads: This includes the
simultaneous effect of normal operating loads,
design pressure, temperature, nozzle loads,
dead weight loads including seismic due to opera-
tional basis earthquake (OBE) loads, plus tor-
sional loads due to rotation of the component

embly '~q~w<c
Seismic loading: This equipment and supports are
designed to withstand the ~~ seismic forces~

assuming that the
pump is flooded.

C ~ Stresses in the supports and the anchor bolts due
to seismic loads are combined with the stresses
due to other live and dead loads and operating
loads. The allowable stress for this combination
of loads is based on the allowable stress as set

-..Xai. h:wn:<he.app'iaable:.codes..

d. The ASME Boiler and Pressure Vessel Code, Section
III, is used as a guide in calculating the
thickness of the pressure retaining parts and for
sizing the cover bolting.

e. Identified thermal transients: Equipment oper-
ates between 70 — 545'F. Transient analysis is
not required for Class III components in this
temper'ature range.

Table 3.9-2(p) shows the calculated stress values and
allowable stress limits for the pump.

3.9.3.1.16 Fuel Pool Cooling and Cleanup System Heat
Exchangers and Pumps

'ei Category I, requirements. The FPC heat exchanger
design ha een analyzed by performing a response spectrum
dynamic analy 'or seismic loads. The model used to repre-

QQCf T sent the heat excha r utilized finite element and "ANSYS"
program to perform the iled calculations. For certain

4 subcomponents such as the tu undle, hand calculations were
utilized to determine the natural uency. The
corresponding acceleration coefficient re then used to
calculate the stress in the subcomponents.

The FPC pumps have been analyzed to Seismic Category

3.9-55



Insert 6 (to Page 3.9-'55):

t

The cooling portion of the F PC system Q
upgraded to Seismic Category,X requirements.

«L <hgc

The FPC heat exchanger upgrade has been completed. The design
has been analyzed by performing a response spectrum dynamic
analysis for seismic and hydrodynamic loads. The model used to
represent the heat exchangers utilized finite element and ANSYS
programs to perform the detaildcalculations. For certain sub-
components such as the tube bundle, hand calculations wete qa.~

~~~N~4'o determine the natural .frequency. The corresponding
acceleration coefficients were then used to calculate the stress "

in these subcomponents.

The piping in the cooling portion of the system has been upgraded
to Seismic Category I by analysis utilizingf,ADLPXPE computer pro-
gram. Additional and replacement valves are being purchased to
Seismic Categorv j>, Qual.ituq;Class ...1 requirements - Existing
.manually operated'alves -Me,.&iong. upgrade'd "by"the"manu'facturer
to comply with Seismic Category T. requirements.

The cleanup portion of the system is not safety-related and is
designed to Seismic Category XX requirements as defined in 3.2.1.

Vol~Seismic Category I isolation automatically isolat@the por-
tion of the system on low, fuel pool water level. Following a
seismic occurrence, it map. be ear~ isolated if~4nhQ(necessary.

magus I,l)
5
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9.1.3 SPENT FUEL POOL COOLING AND CLEANUP SYSTEM

9.1.3.1 Design Bases
1

The fuel pool cooling "and cleanup system has been designed to
comply with the oojectives set forth in Regulatory Guides
1.13, Revision 1 and 1.26, Revision 3 to the extent specified
in the following subsections. The system and equipment are
designed to the classifications. given in Tables 3.2-1 and
9. 1-2. 5'ed
During normal reactor operation the sys m is designed to
remove <hffe decay heat" released from the spent fuel el'ements
and maintain a specified fuel pool water temperature, water
clarity, and water level by accomplishing the fdllowing:

a. Ninimizing corrosion product buildup and
controlling fuel pool water clarity so that fuel
assemblies can be efficiently handled under
water.

. b,...e!iaimiz"'ng. ~asian:~proaue'=;,eoncen":ea~imn in the
fuel pool water thereby minimizing the release of
fission products from the pool to the reactor
building environment.

c. blonitoring surge tank water level to thereby
maintain a pool water level above the fuel suf-
ficent to provide shielding for normal building
occupancy and to control makeup flow rate from
the condensate transfer system.

d . Maintaining the fuel pool water temperature below
l'25 F under normal operating conditions. The

maximum heat load in the fuel pool under normal
operating conditions occurs at the end of the
12th refueling cycle at which time there are 2068
fuel assemblies in the high density fuel racks.
The estimated refueling data is given in Table

laSec % q 9 ~ 1-3a..4
Following eaynseismic event or major plant disturbance, i.e.,
during abnormal operation, the system is designed to prevent
fuel pool boiling and maintain adequate water level in the
spent fuel pool by means of the following:

a. Automatic isolation on low fuel pool water level
of the Seismic Category I cooling portion of the
system from the ~seismi , cleanup portion of
the system.

&$eyrg Z
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insert 7 (to Page 9.1-23):

Additionally, the system also provides occa$ ional cleanup for
purity and clarity control to the reactor well pd6~dryer-
separater pool) ~X
During core-off load conditions, the BHR system will remove" the
decay heat load while the PPC cleanup system will maintain water
purity and clarity.

~ ~
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b. Remote-manual startup from the c ntrol room of
redundant, active components of the fuel pool
cooling portion of the system nd initiation of
safety grade cooling water 'tandby ser~e
water (SW), to the fuel pool cooling h'eat
exchangers.

c. Remote-manual, redundant SW system make-up to the
fuel pool and .fueL pool level monitoring from the
control room.

9.1.3.2 System Description

9.1.3.2.1 Normal Operation

The fuel pool cooling and cleanup system flow diagram is shown
on Figure 9.1-4. System performance data are summarized in
Table 9.1-1. Major components of the system are summarized in
Table 9.1-2. The system is designed to dissipate the fuel
pool heat load during equilibrium or non-equi'librium'uel
cycle — conditions.

9.1-23a
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If required, heat removal capacity is availablepfor f~hh full
core removal ~ during either of these periods, in addition
to the spent fuel load already stored. The system design heat

Jn&<~~ load"„based on the data give in Table 9.1-3g. and 9 ~" 5b.
8 ~ at's norw alt) (ace),

The systempcools the fuel poo by transferring the,
spent fuel decay heat through heat exchangerS to the reactor
building closed cooling water system. Water purity and
clarity in the storage pool, reactor well, and dryer-separator

are maintained by filtering and demineralizing the pool
water through @ filter'demineralizer5, In addition to fuel
pool water de ineralization, the system will be used on occa-
sion to demin ralize suppression pool water.

thy FPC zl~nup sqsVt m
The pool cooling and cleanup system consists of t o 50% capa-

5O/o<g city circulating pumps, two 50% capacity heat e hangers, two
Io gulps filter demineralizers, two skimmer surge nks, anc the r)erma ]

required piping, valves, and instrua)entation. gV)e pumps czcu-
late the pool water in a closed loop, taking suction from the
surge tanks, circulating the water through the eat exchangers
and filters, and discharging it through diffusers at the bot-
~am..O~ .'~de g)ue'mas.~and;reeve~ -txe3tl. ".M~e ~a~',erroXleWS;ZrOm
the pool surface through scuppers and skimmer weirs to the ~qual/g
the condensate storage tank to a skimmer surge tank to make up~ poi;LLOYD

t
are located in an enclosed room on the 548 foot level of the

reactor building beneath the fuel pool.

Fuel pool water is. continually recirculated except when
drainina the reactor well and dryer-separator pit. The
operating temperature of $ 25'F is permitted to rise to 13G F
when the circulating flow is interrupted for drainin the
reactor well and dryer-separator pit, or w >en

The fuel pool cooling and
cleanup system is interconnected with the residual heat remov-

e f)ttt) ~asystem to supplement the pool cooling during refueling in
the events -ldad rondition ~

To establish a.circulating pattern of flow in the reactor well
ancnastorage pool, the difiusers'and skimmer drains are placed
to sweep particles dislodged during refueling operations away
from the work area and out of the pool.

$;ft;san"> On
Fuel pool water)clarity and purity is maintained by a com-
bination of Sj.'Ndeing and ion exchange. The filter deminer-
alizer maintains a total heavy element content (Fe, Cu, Hg,
Ni, etc.) of 0.1 ppm or less with a pH range of 6.0 to 7.5.

0

~f t7

9. 1-24
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1'nsert 8 (to Page 9.1-24):

The total fission product decay heat. generated by P.'hq, spent fuel4

in the pool, as given in Tables 9.1-3a and 9.1-3b, are in pse8
agreement with Auxiliary Systems Branch

" ~a>n'~~ ~os'+. ~~ 9 Z,/ h«" reel c' lNa p.i.~:rsv ~.'.Ae 'YA ~„ pl<>AI f(>pl qglg 4 ~ rwf~g gt,g, P/, f
! ~ t

Cl C ' ' ~ j~y.uph ~ '..gg H$ g 'f()+) g g / ( ~ j ~

I,.ic <c. +g QVb
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Zc~
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material is removed from the water oy the pressure
precoat filter demineralizer units. The finely divided d'is-.
posable filter medium is replaced when the pressure drop is
excessive or the ion exchange resin is depleted. The spent
filter medium is backwashed to the waste sludge pnase separa-
tor tank for processing in the solid radwaste handling system.
New filter medium is mixed in a precoat. tank and is trans-
ferred as a slurry by a precoat pump where the solids deposit
on the filter elements. The. holding pump connected to each
filter demineralizer maintains circulation through the filter
in i'the interval between the precoating operation and the
return to normal system operation. A strainer is provided in
the effluent stream of the filter demineralizers to limit the
migration of the filter material.

The two filter demineralizer units are located separately in
shielded cells in the radwaste building'. Sufficient clearance
is provided in the cells to permit removal of the filter ele-
ments from the vessels. Each cell contains only the filter
demineralizer and its associated piping. All valves are
located on the outside of one shielding wall of the cell,
Ce".„;e":her .p ."h access~~" <: i~aiv~-.:an'd;headers.,;i@at:jument 'ele-
ments, and controls.

Instrumentaton is provided for both automatic and remote
manual operaton. Indication is provided in the control room
and pump room. Surge tank high and low water level -switches
are provided. A local level indicator is provided to monitor
reactor well water level. Control of flow to or from the
reactor well can be accomplished during refueling. A fuel
pool high/low water level switch operates a local indicator
light and sounds an alarm in the control room whenever the
level is either too high or too low. The trip point is
adjustable over the range of the skimmer weir adjustment.

The pumps are controlled from the pump ro , the control room,
or the vicinity of the fuel pool filters. A pump low
discharge pressure alarm annunciates in the control room and
in the pump room. The controls for the remote controlled fuel
pool discharge valves are located on a rack in the pump room
and in the control room. The open or closea condition of each

in the control room.

The flow rate through the filter demineralizers is
by a flow indicator on the pump room panel.

9.1-25





WNP-2 .NDflENT NO. 21

December 1981

reactor d<gw«>
A high rate of leakage through thenrefueling bellows assembly,
drywell to reactor seal, or the fuel pool gates is indicated

alarmed in the control room.

The filter demineralizers are controlled from a local panel.
Differential pressure and conductivity instrumentation is pro-
vided for each unit to indicate when backwash is required.
Suitable alarms, differential pressure indicators, and flow
indicators are provided to monitor the condition of the filter
demineralizers.
There are two sampling points: SP-25A&B, at the effluent from
the fuel pool filter demineralizers, and PPC-DH-1AS(B. There
are also sample points: SP-69 at the common efflu'ent line,
and SP-24 at inlet header to the demineralizers. All four
sample points are piped to the sample room. All four sample
points continuously transmit conductivity measurements to a
4-point recorder and also provide grab samples at the nearby
associated fume hood.

II

=,.There „az'e .alamo instrument@'»fe";.measuring «and,reaorr:i+~ .dpi f-
~ ferential pressure across the fi'lter -demineralizers'o alarm

on plugging of the filters. Transmitters dPT-13A&B and
recorder dPIR-13 (Range 0 to 40 psid lin.), are furnished to
monitor the plugging tendency of the filter demineralizers.

Weekly fuel pool analyses will be performed to assure that the
General Electric water quality specifications for the fuel
pool are maintained. The water quality parameters are as
follows:

Conductivity

Chloride

pH

3 umho/cm at 25 C

0. 5 .ppm

5.3-7.5 at 25'C

Total Insolubles ( 1 ppm

Heavy Metals 0.1 ppm

Weekly gross gamma analyses following fuel load or when active
fuel is stored in the pool. Special tests on iodine or other
significant radionuclide removal by the fuel pool filter
demineralizers will be performed ivhen gros gamma activity
levels in the fuel pool exceed 10-3 uCi/cc during normal power
operation.

9. 1-26
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Continuous influent and ef fluent conductivity for the fuel
pool demineralizers are monitored and recorded. A nigh con-
ductivity effluent- alarm setpoint of 1.5 umho/cm is chosen to
reflect marginal performance of the demineralizer since they
will eventually saturate with air saturated water at an
equilibrium level of about 1.1 umho/cm. Differentia'l pres-ure
drop is continuously monitored across the filter demineral-
izers and at pressure alarm setpoint of 25 psid, the units are
removed from service and re-precoated with a combined
filteration/ion exchane media.

In addition, the fuel pool water shall be kept of sufficient
clarity at all times by the spent fuel pool cleanup system to
permit reading letters 0.25 inches high, 25 feet below the
surface, using a surface breaking, viewing aid and binoculars.

There are two sampling points, SP-25A&B at the effluent from
the fuel pool filter demineralizers, FPC-DM-1A&B. There are
also sample points,.SP-69, at the common effluent line and
SP-24 at inlet header to the demineralizers. All four sample

..points are, piped to the sample room, Al'l', four .sample.gents
..cQn '%782ou's5.y MAsm17.")COQc;u'c Q.'pi.'}'%%asU AM'n'ts "<'tc v'4 po'in
recorder and also provide grab samples at the nearby asso-
ciated fume hood.

There are i@3lse. instruments for measuring and recording dif-
ferential pre sure across the filter demineralizers to alarm
on high pressure drop. Transmitters FPC-DPT-13A&B and
recorder FPC-DPIR-13 (Range 0 to 40 psid, lin.)„are furnished
to monitor pressure drop across the filter demineralizers.

9.1-.3.2.2 Abnormal Operation
~ re,dundaoY

The portion of the FPC +stem which is requied ior cooling the
fuel pool is located thin the reactor building and is
designed to Seismic ategory I criteria. The portion of the
FPC system which is used for fuel pool cleanup is located
/~bin the radwast building and is isolable from the reactor
building by Seismic Category I isolation valves

located pub)hin the tactor building. The isolation
valves are either check valves or, motor-operated gate valves.

ip
g'Lh6l pool g+>g~<~ Qg$ ggyg S

The redundant,factive components required for fuel pool
cooling are powered from Division 1 and 2 power sources.
Following a loss of off-site power, these components can be
energized from onsite emergency power. On a los'f reactor
building closed cooling (RCC) to the fuel pool heat
exchangers, the RCC lines to the heat exchangers can be iso-

9. 1-2Ga
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~ >re.«c m+kqcc (
J. r'eau>d~i

w 1 /
lated by redundant, Seismic Category I motor-operated gate
valves ered from separate Class 1E power supplies. Standby
service ater (SN) 8zM4a supplied to the heat exchangers
through motor-operated valves which are normally ~ locked
closed. Radiation detectors're located on the SN return
lines. Operation and monitoring of fuel pool cooling portion
of the FPC system can be done entirely from the control room.

All components required for fuel pool cooling are qualified to
the reactor building accident environment@.

3. 1'l. 4.
foot location ' e uipment room located on the 548

d d w1 'on 1 and 2.reactor.

9.1.3.3 Safety Evaluation

The maximum possible heat load irh2x1c.be the decay heat of one
f 1 1 2 ! g y

bat of fuel. The residual heat removal system (RHR) can
:,:be;ape .a ', «pa a0.6.'el''rw,''h,Ch ".Cue";ipae3..~ol~~ng '.and. eL+anup
system 'during ' condition'when the pool has "a grater than
normal load and when 'emperatue exceeds 125 F. The RIIR
system can be used in par with the fuel pool cooling
system to remove abnormal heat s, as well as during the
normal refueling mode.. The RHR syste ll not be initiated
unless the reactor is in a cold shutdown c tion. The
operator must insert spool pieces in supply and 'arge
piping and open normally closed valves to permit the u f

lA&~( ~
10

The fuel pool heat exchangers are normally cooled by the reac-

poo at exchanger tube failure. The system can maintain the
fuel po ~ater temperature below 125" F when removing the
nominal hea ad from the pool with the ractor building
closed cooling wa temperature at its maximum of 95 F. The
fuel pool water temp ture is permitted to rise to approxi-
mately 150 F while the sy m water flow is diverted from the
pool to drain the reactor wel d dryer-separator pit, or
when larger than normal batche" o ent fuel are stored in
the pool. During abnormal operation t SW system is
available to cool the fuel pool heat excha» s preventing any
boiling of the fuel pool. The Sll pressure is 'r than the
fuel pool pressure; thus, any leakage will be into fuel
pool system. In addition, radiation monitors on the SN urn

(neer&
lt
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Insert 9 to Pa e 9. l-26b):
1

The fuel pool equipment room located on the 548 'levation is
provided with redundant Seismic Category I room coolers with
one each on Division l and 2 power sources.

Insert l0 to Pa e 9.1-26b):.

core off-load~ into the fuel pool plus the remaining decay
heat of previously discharge/ fuel assemblies. The residual
heat removal (RHR) system p@xr:&e operated in parallel with the
fuel pool cooling and cleanup system during this condition, and
handle the cooling load. The RHR system can also be used in
parallel with the fuel pool cooling system to remove abnormal
heat loads. The RHR system, will not be initiated unless the
reactor is in a cold shutdown condition. To permit, the use of
the RHR system for supplementary cooling, Qppenir pipe spools

~g48245e installed, and normally closed valves interconnecting
the RHR system to the FPC system Wuat<be opened.C~

'

Insert ll to Pa e 9.l-26b

contain released radioactivity in the event of a fuel pool heat
exchanger tube failure. The system +@A maintain the fuel, pool
water temperature below i'Z5 F when removing the nominal heat
load from the fuel pool with the reactor building closed cooling
water (RCC) temperature at its maximum of 95 F'. " The'fu0l"'pool
water temperature is permitted to rise to approximately 350 F
while the system water flow is diverted from the pool to drain
the reactor well and dryer-separator pit. During abnormal
operation, when the RCC is unavailable, the SW syst: em is avail-
able to cool'he fuel pool heat exchangers to preclude boiling
of the fuel pool water. The SW pressure is higher than the fuel
pool pressure; thus, any leakage will be into the fuel pool sys-
tem. In addition, radiation monitors on the SW return line ekk4
detect any gross failure in the heat exchangers.

!

The, spke g& ~ <4'a'. ( g( boa( eaVec'~(ar +~m d4 &8 Scion
oddlyl 1% F iw. 'TII.Q. Rv~l +lhl+ ~ QKK fN.H

(I
Q.RJ oA.Q

Ir e~+ ~~ex cavd ~<w'AAhw ~
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~c fiick pool design grec(vdcs aors condiHon which
could

allow the fuel pool to be drained below the pool gate between
the reactor well and the fuel pool. Two QifCusers are placed
in both the reactor well and the Cuel pool to distribute Lee CdolCd
return water ~ efficientl

pl

9.1-26c





NNP-2 A DYiENT NO. 21
December 1981

ialv'in . >s prov<d<d
either temperature or contamination. "'
from being siphone'a out of the poop

Flow c'ontrol valves at the operating floor enable, the
p

~~eve; All piping connecting to the fuel pool, reactor
well, and dryer separator pool and their respective liner

normall closed, manually operated drain valve or the normally
0PPa, open, redundant isolation valves w sich isolate the ~

air portion of the system. Since the fuel pool system is
at low temperatur'e and pressure (moderate energy system)
postulated breaks in the Seismic Category I portion are +>~y>limited'o cracks. FPC

[n&f+
,,I,3-

e,nke<P

F uel pool cooling can be established and monitored f om the
control room following a design basis LOCA. — Entry o the
reactor building is not required. One of the two
trains is .adequate to .prevent fuel .pool .boiling by a 'large
margin. Due to the large thermal capacity of the fuel pool,

..se ~icier+. ape .a"ar„,~thee ..is ..avai<labka.after ia,GUS 'er aqy

."other>event for the operator to take" actron. 4f necessary +<<aenoc~Q S~) ~Xi~~~~ sage.
A makeup water valve cont oiled by/Ltank level switches
s uppl ies from t condensate transfer system to the ~
pool to replace losses. The backup
source of makeup water is fro the Seismic Category I, P'afety.
/lass g standby service water system. This 'uCCQ
supplies makeup for long-term osses . pool vuoteW

o~ o ~raVion
Each filter demineralizer is capable of continuM
at a normal fuel pool water flow rate of 575 gpm or a maximum
fuel pool water flow rate of 1000 gpm and will maintain water
conaitions as specified in 9.1.3.2.
A radiological evaluation of the cleanup system is presented
in Chapter 12.

From the foregoing analysis, it is concluded that the fuel
pool cooling and cleanup system meets its design basis.ana
satisfies the requirements of Regulatory ('uide 1.13, Revision
1 with the exceptions as noted in this section.

9. 1-27
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However, during normal plant operation>both trains SRQLÃ operate
to maintain 1Z5 F pool water. Should one of the trains be
unavailable, the second train mj,3g operate.to maintain pool
water temperature if', 175oF„pp@'imam~
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9.1.3.4 . Testing and Inspection Requirements

I . le one pump, heat, exchanger, and filter demineralizer are
continuo in operation while fuel is stored in the pool.
Duplicate corn ts are operated. periodically to handle
abnormal heat load to replace a unit for servicing.
Routine visual inspectio the system components, instrumen-
tation, and trouble alarms are uate to verify system
operability.
SW flow to the fuel pool heat exchangers and o ility of
the valves which intertie the SW and RCC systems are ted in

9.1-28
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Special testing QflIL< notch required for the system except as
noted below because, when fuel is stored in the pool, at least
one pump, heat exchanger and filter demineralizer are continuously
in operation. Normally, both pumps and heat exchangers operate to
maintain lc.5 F pool water. Operation with one pump and heat
exchanger will maintain ~2& pool water when servicing is required
on the second unit.

4e4 - Il 't=cyst~
Zn supplement to the FPC eea3~wp, the RHR syst: em pu;3~cbe available
for the increased decay h'eat load generated in the pool durin~ff-
load conditions.

Routine, periodic visual inspection of system components, instru-
mentation and alarms required by the plant operation technical
specifications are adequate to verify system operability. Likewise,
the ~g'eM~va'Xvincpkg)>QW FPC system„Maxq'he RCC, SW> and RHR
systQare periodically inspected to verify their operability.
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TABLE 9.1-2

FUEL POOL COOLING AND CLEANUP SYSTEM EQUIPMENT DATA

Fuel Pool Heat Exchan ers

Number
Type
Material Tube/Shell
Capacity, Btu/hr/heat exchang'er
Cooling Water Flow, gpm/heat

exchanger
Code and Standards

Seismic Category

Fuel Pool Circulation Pu~ms

Number
Type
Material
Flow, gpm

.%e,ao, Ft of H2O
Motor Size hp
Seismic Category
Code

Fuel Pool Filter Demineralizer

Number
Design Flow Rate, gpm
Design Pressure, psig
Design Temperature, F
Material
Code
Seismic Category

Pi in and Valves

Design press~, .psig
Design Temperature, F
Material
Code
Seismic Category

Fuel pool cooling portion:
Cleanup portion

2
Tube and Shell

.Ss/cs
4.0 x 106

575
ASME/III-Class 3 and
TEMA-Class R
I

2
Hor'izon t a 1, cent r ifug al
SS
575
16'0
40
I
ASME/III-Class 3

2
1000
150
150
CS-Plastic Lined
ASME/III-Class 3II

~~we- Sot 8. ~ ~««~"~
220
CS
ASME/III-Class 3
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TABLE 9.1-3

ESTIMATED REFUELING CYCLE DATA***

(Yofllld R Oil+

Cycle*
Number

2

7

10**

11**

12**

Total

Number of
Fuel Assemblies

Discharged

204

200

168

152

160

160

160

160

176

176

176

176

2068

Equivalent
Irradiation Time

(Days )

333.718

662.325

914."470

998;287

1043.492

1095.003

1139.089

1143.125

1275.495

1271.148

1257.620

985.186

Decay
Time
(Days)

4035

3670

'3305

2940

2575

2210

1845

1480

1115

750

385

20

P=

3.f') xe
q, y k'1P

C".}t ~ l~

q,~ply
t. ILx1o

).ps~ )o

g fq-xh
5

3. >8x'

, g,g3 v(u

f,C( w lb

gb72)o
7,gQ

gled

* The word "cycle" is used here to describe the spent
fuel leaving the reactor at. the end of the irradiation
cycle having the, same number.

*" Uranium fuel with plutonium added.

***Normal ("average") conditions except last four years
are low stream flow (high plant capacity factor) .

REF: HUG CMP. pc~a;)((~i ~i(5 Vi ( 2-g-
A~4 &i.'lkfh.~~ 'g fp$ L 5~
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isolation valve to the spray pond. The ECCS start signals
also automatically perform this function to ensure that the
spray ponds always maintain sufficient inventory to meet the
system requirements delineated in 9.2.5.

9. 2-3 la
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Room
Maximum Allowable
Ambient Tem . ( F)

HPCS Pump Room—
148'iv.

1 LPCS Pump Room

Div. 2 RCIC Pump Room

Div. 1 RHR Pump Room — ——

Div. 2 RHR Pump Rooms (2 Pump Rooms)

Div. 1 MCC Room (EL. 522)

Div. 2 MCC Room (EL. 522)

Div. 1 D.C. MCC Room (EL. 471)

148'48'48'48'04'04'04'iv.

1 H2 Recombiner MCC Room
(EL 572)

1,04'iv.

2 H2 Recombiner MCC Room
(EL '572)

104'iv.

1 Reactor Building Analyzer
Room lA

104'iv.

2 Reactor Building Analyzer
Room 1B

\

Puel Pool Cooling Pump Room
104'04'he

electrical equipment rooms are isolated from the reactor
building heating and ventilating system upon a sig'nal of
building isolation.
All components of the reactor building emergency cooling
system are designed as engineered safety features and are
powered from the same diesel generator bus as the equipment
being served. Since each separate cooling system services
redundant emergency equipment systems, a failure of one
cooling system will not effect the operational function of the
other cooling systems, or the safe shutdown of the reactor.
The means of protecting the system vents and louvers from
missiles is discussed in 3. 5.

All ductwork connected to the fan coil units in this system is
designed to Seismic Category I requirements. The system fans
are constructed and rated in accordance with the applicable
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9.4.9.2 System Description

The reactor building emergency cooling system is depicted in
Figure 9.4-2. Each of the fourteen rooms housing critical
equipment is provided with an individual air handling unit
which is 'fully enclosed within the room. Each air handling
unit is comprised of a direct drive centrifugal or vane axial
fan and a water cooling coil in a sheet metal housing. Water
is supplied to the water coils by the standby service water
system (see 9.2.7). During normal operation, all fourteen air
handling units are in standby. Six of the seven units ser-
vicing the pump rooms start upon actuation of their associated
pumps. The units servicing the fuel pool cooling (FPC) pump
room, NCC equipment rooms, and the analyzer rooms start auto-
matically upon any signal that isolates the reactor building.
The FPC pump room units also start on loss of offsite power.

All units recirculate the air within the room they serve,
removing the heat generated in the room via the water coil, to
maintain temperatures .below .the, design limi'ts .listed in
9.4.9.1.
9.4.9.3 'Safety Evaluation

!
Each of-the fourteen emergency equipment rooms in the reactor
building is provided with a separate, independent cooling
system, all components of which are located within the room
serviced. Each cooling system is powered from a Class 1E'u"
of the same division as the equipment it serves and is
designed to withstand the effects of a safe shutdown earth-
quake. A failure of one cooling system will not affect'he
operational function of any other system or the safe shutdown
of the reactor.
The air handling units serving six of seven pump rooms are
interlocked electrically with the pumps they serve in such, a
manner that they start whe» the pump is started. The eight
air handling units serving the FPC pump. room, critical NCC

rooms, and the analyzer rooms are started by any of the
following three isolation signals:

a. Reactor vessel low water level

b. lligh drywell pressure

c. Iligh radiation level in reactor building exhaust
ventilation system

9.4-54



s

nO ~ng~ MNP-2 A "HDNENT NO. 2 1

December 1901

9.4.9.4 Testing and Inspection Requirements

All components of the reactor building emergency cooling
system are normally in standby and are accessible for out-of-
service inspection. All system ductwork and comporients are
subjected to leak tests and all piping systems are subjected
to hydrostatic tests during manufacture and erection.
The cooling system is subje'cted to preoperational 'testing at
design conditions, and performance shall be verified periodi-
cally by testing during unit operation.

9.4.9.5 Instrumentation Requirements

Sir of the seven air handling units serving the pump rooms are
controlled identically. Each is electrically interlocked'with
the pump it serves to operate when the pump operates. Running
lights for the fans are located in the main control room on
the same panels as the pump switches. The standby service
water- system supplies the a'ir handling unit water coil when
"he pump is,.startec!. -.A..local.rnanua> saic;.ch is„provided,in
eacn pump'o'om .Cur 'testing 'the 'a'ir"hand'1'ing'nit fan.

The controls for each of the eight cooling systems -serving the
FPC pump room, the critical blCC rooms, and the analyzer rooms
are identical. An ON-AUTO-OFF switch (spring back from OFF to
AUTO) is provided for each unit in the main control room.
Normally all switches are in the AUTO position and the units
are in standby. In the AUTO mod'e, any of the three isolation
signals listed in 9.4.9e3 will cause the following operations,"
via electric interlocks.

a. Air handling unit fans start.
b.

C ~

Standby service water system is energized when
the associated emergency diesel generators start.
Solenoid valves associated with the air-operated
dampers in the reactor building ventilation
system supply air ducts to the flCC and analyzer
rooms are de-energized, thus isolating these
rooms from the balance of the reactor building.

In addition, the FPC pump room coolers will start on loss of
offsite power when the control switch is in the AUTO position.
Temperature indicators for. each of the fourteen equipment

l
rooms are provided in the main control room. Separate tem-
perature switches in each room will annunciate an alarm in the
main control room in the event that temperatures exceed'he
design limit.
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TABLE 9.4-2 (Continued)

c. Reactor Building Emergency Fan Coil Units

1. Tag No. RRA-FC-1
RRA-FC-2
RRA-FC-3

RRA-FC-1 9
RRA-FC-20 RRA-FC-4 RRA-FC-5 RRA-FC-6

RRA-FC-1 0
RRA-FC-1 1

2. No. of Units 3

3. Air Flow per
Unit (ACFM) 5208 10,000 15,625 9375 3125 5730

4. Sensible
Cooling
Capacity
(Btuh)
per unit 165,000 134,000 500,000 280,000 60,000 71,280

I
CO

O

5. Total Static
Pressure
(inches,w.g.)

6. Area Served

7. Water Sup-
ply Service

1.34

RHR Pump
Rooms

Standby
Service
Water

0.5

FPC Pump
Room

Standby
Service
Water

1. 64

HPCS Pump
Room

Standby
Service
Water

1.46

LPCS Pump
Room

Standby
Service
Water

1.53

RCIC Pump

Room

Standby
Service
Water

0.5

MCC Rooms

Standby
Service
Water

8. Seismic
Category

hJ 0

Q 8 R
th

LD Pj
ID 0
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COaz OFF-LO~D

Cycle~
Number

Number of
Fuel A emblies

Heat Gone<ation 1<ates
{BTU/hr)

10M'; k

1 2'k7'r

204

200

160

152

160

160

160

176

176

~764 core off-load)

3.07

7.03

8.70

9.40
1.12

1.32

1.64

2,. 00

3.50
' 5.63

l. 06

3.77

x 10

x 10

x 10

x 10
4

x 10
5

x 10
5

x 10
5

.x 10
5

~ '5
x 10

5x 10

x.10 6

x 10
7

Total 2656 4.06 x 10
7

*The v ord "cycle" i" used hero to describe the spent, tuel
leaving the reactor at the end of the irradiation cycle having
tho s< me num!;er.

k~Uranium fuel with plutonium added.
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The elevation differential between the low-low level setting
and and the RCIC pump impeller (El. 427'-3") provides a static
head of at least 20 feet for RCIC operation. The calculated
NPSH available for RCIC operation is 48 feet of which 21 feet
is required.

Thermostatically controlled tank heaters are provided to
maintain water temperature in the tanks at or above a nominal
40'F at all times. All above ground piping that contains
water is heat traced to prevent 'freezing.

System logic diagrams are given in Chaoter 7.

9.2.7 STANDBY SERVICE WATER SYSTEM

9.2.7.1 Design Bases

a. The standby service water system (SW) is
desiqned to remove heat from plant systems
which are required for a safe reactor shut-
down following a LOCA.

'b. ''The '~stem ~me designe'n <o remove reactor
decay heat from the residual heat removal
system during 'normal plant shutdown.

c ~ The system is designed to perform its
required cooling water function following
a LOCA, assuming a single active failure.

d. The system is designed to provide a means
of flooding the vessel and containment,.if required during the post-LOCA period.

The system is desiqned to provide a long term
cooling and makeu source to the fuel pool
coolinq system following

e.

Cd>r.yacc y ui tdinq
cioodci dos(in
(kCC) 5)didnn f . The system is designed to Seismic Category I
~gy~g lO M p and ASME Code, Section III, Class 3 require-
~gp~g( &)9('CC ~< ments with the exception of that portion to

, ~ggpyfggp'nd from the plant cooling towers, which is
designed to ANSI B31.1 'and Seismic CategoryII requirements.

9.2.7.2 System Description

The standby service water system includes vertical service
water pumps located adjacent to the two spray ponds in two

9.2-27
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separate pumphouses designed to Seismic Class I criteria.
The pumps discharge to three independent piping systems
which serve emergency core cooling system equipment, aux-
iliary plant equipment and reactor shutdown cooling equipment.
(See Figure 9.2-l0 through 9.2-l3).
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During normal shutdown cooling, control of biological growth
is proviaed by the circulating water system. (See 10.4.5.)

The spray ponds are provided with makeup water by the cir-
culating water system. The makeup water system supplies
Columbia River water to the cooling towers or spray pond to
replace water lost during normal operation due to evaporation
and drift. In addition, the makeup system is designed to
replace spray pond water lost during a tornado. To ensure
system availability for this mode of operation, the makeup
system is designed to withstand a design basis tornado coin-
cident with a loss of offsite power.

e

The standby service water system piping is carbon steel
designed to 300 psig, 150 F, and with a corrosion allowance of
0.080 inches. <io~«~pndb spam .or~al~q

~~o'akeupwater to the fuel poo~can be supplied through~
Seismic Category I, Quality Class 1 isolation valves by
remote-manual .operation from the control room.

EQUIPMENT DESIGN PARAMETERS

Quantity

Driver

Design Capacity

Head

Motor — AC

10,500 gpm

500 ft.

Quantity

Driver

Design Capacity

Head

Motor — AC

1, 200 gpm

123 ft.
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9.2.7.3 Safety Evaluation

The standby service water system provides cooling for plant
equipment which is essential to a safe reactor shutdown
following a design basis loss-of-coolant accident.'he
entire system is adequately protected to withstand the follow-
ing adverse environmental occurrences:

a. De ign Basis Earthquake„

b. Design Basis blind Loads

c. Tornado

Redundant trains of the standby service water system are
separated and protected to the extent necessary to ehsure
that sufficient equipment remains in operation to permit
safe shutdown of the unit in the event of any of the following
events:

a. Zlooding or steam release Srom .equipment .failure
such as pipe or tank wuptur'e.

b. Pipe whip and jet forces resulting from pipe
rupture.

c. tlis iles ~which may result from equipment
fai lure ..

d. Fire.

The standby service water system is designed to withstand a
single active failure without losing its capability to
participate in the safe shutdown of the reactor following
an accident.

System failure mode and effects analyses of passive and
active components of the service water system is presented in
Table 9.2-6. Any of the assumed failures of the service water
system is detected in the main control room by indications
and/or alarms from the various system instruments.

The standby service water is routed through the tube side of
th'e RHR heat exchanger, through the hell side of the FPC heat
exchangers, and through the shell side of the RHR pump seal
coolers. The RHR heat exchanger, the FPC heat exchanger, and
the RHR pump seal coolers are the only potential sources of
radioactive leakage ~ the standby service water system

iAYo
A manually set and locked control valve is provided in the
return line of each of the two standby service water sub-
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systems to maintain the pressure in the system at a level such
that tube leakage in the RHR heat exchanger or pump

seal'ooleris from the service water system into the RHR system
after the reactor is depressurized following shutdown cooling
or after a LOCA. Liquid radiation monitors are provided in
each of the two RHR heat exchangers outlet lines of the ser-
vice water system to detect radioactivity resulting from a
tube leak in one of the RHR heat exchangers or leakage from
the pump seal coolers. This condition can occur only when the
RHR system is operated in a mode in which the service water
system pressure is lower than the RHR system pressure. Upon
detection of radioactive leakage in one of the subsystems,

c
that subsystem is isolated by operator action in the maie main

r
ontrol room and the cooling requirements are met by th
edundant train. Consequently, radioactivity released to the

y e

spray ponds and/or cooling towez basins is minimized.gnd<t',e,, los& ot kcCsqske~,~ emergency conditions,~the standby service water syst can
be routed through the shell side of the FPC heat exch gers to
provide long term cooling. The standby service wate system
pressure is higher than the FPC system pressure, so any ~
3.wakey'. '"~~..'be tnt.o the 'PPC ~sy.s,tom. -.;X.n:addiction, 'radi.ation
monitors are provided in the standby service water system

~the RHR heat exchanger~ yg$)gg )~p<Sufn

s
An intertie with the RHR system is provided from th "B"

tandby service system supply header whi'ch contains two
e

mot e manually operated isolation valves. These valves can be
'n wo re-

opened from the main control room in the event primary con-
tainment flooding is required following a loss-of-coolant
accident.

The standby service water pumps are provided with double
valved, normally closed bypass connections for transferring
water from one pond to another. Should the service water
pump be unavailable for transfer purposes, an atmospheric
syphon is available for backup service.

Temperature controlled and/or manually operated throttle
valves are located on the return side of all standby service
water s'stem coolers and heat exchangers. The system is
b'alanced for optimum operation and the throttle valvesleft in that position. The RHR heat exchanger service water

ser
outlet valve is interlocked to open on start ing of a st db

vice water pump to prevent excess flow conditions in other
portions of the system.

Redundant spray pond low level switches in each spray pond
'umphouseautomatically close the redundant isolation valves

on'he SSW return line to the cooling towers and open the
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For each liquid off-line detector location, a continuous
sample is extracted from,the liquid process pipe, pa sed
through a liquid sample'panel which contains a detection
assembly for gross radiation monito'ring, and returned to the
process pipe. The detection assembly consists of a scin-
tillation detector mounted in a shielded sample chamber
equipped with a check source. A radiation monitor in the
control room analy~es and visually displays the measured gross
radiation level. The sample panel chamber and lines can be
drained to allow assessment of background buildup. The panel
measures and indicates "ample line flow. A solenoid operated
check source operated from the control room can be used to
check operability of the channel.

Power is supplied from 125 V DC non-divisional buses for the
control .room radiation monitors and recorders, and from a 120
V AC local bus for the sample panels.

The detector's local preamplifier unit is designed to remain
fully operational in their. expected environment,. Zf exposed
to radiation transients which exceed the channel range, the

'chalone,~ "mai,n'tain@.Ci:~<2..-,<ea3;e,5e;"3wi<~on „.m~~;.zebu..n '.te mormal
functioning when the transient has subsided.

Each radiation monitor, except for the turbine generator
building sump monitor, has four trip circuits: two upscale
(high-high and high), and one downscale (low), and one inop-
erative. Each trip is visually displayed on the affected
radiation monitor. Two of the e trips actuate corresponding
control room annunciators: one upscale (high radiation) and
the downscale for the affected liquid monitoring channel.
High or low sample flow'easured at the sample panel actuates
a control room high-low flow annunciator for the affected
liquid channel.

All alarms are annunciated in the control room. Liquid moni-
tor systems detail are given in Table 11.5-2 and the monitor
arrangements are shown in Figure 11. 5-7 and 11. 5-8.

11.5.2.2.2.1 Standby Service Water Radiation Monitoring
System

A radiation detector is located off-line and samples the
standby service piping downstream of each of the two residual
heat removal (RHR) heater exchanger (loops A and B). These
monitors are designed to detect any primary coolant leakage
into the standby service water during operation of the RHR
heat exchangers in the shutdown heat removal mode, or any
leakage from the FPC heat exchangers into the standby service
water system during emergency operation.
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