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Licensing Branch No. 2

B Washington Public Power Supply System ;
P.0.Box968 3000 GeorgeWashingtonWay Richland, Washington 99352 (509)372-5000
, w02 |\
11100380 81 Q7 C 1
Blilapock 05000358 4 | «
Docket No. 50-397 G02-81-328 |
NS-L-02-CDT-81-075
Mr. A. Schwencer October 2, 1981 ‘
i

Division of Licensing
U. S. Nuclear Regulatory Commission
Washington D.C. 20555

Dear Mr. Schwencer:

Subject: SUPPLY SYSTEM NUCLEAR PROJECT NO. 2
FUEL POOL COOLING SYSTEM MODIFICATION

Enclosed. are sixty (60) copies of the WNP-2 FSAR page changes for
the Fuel Pool Cooling System Modification. These changes will be
incorporated into an amendment within four months. \

Very truly yours,

,4tft57§>mukc0‘:3
G. D. Bouchey
Enclosure Director, Nuclear Safety

GDB/CDT/1dm

cc: WS Chin - BPA
AD Toth - NRC Resident
NS Reynolds - Debevoise & Liberman
JC Plunkett - NUS Corporation
R Auluck - NRC DC
OK Earle - B&R RO
EF Beckett - NPI
WNP-2 Files

goo/

)/ 60

—-————



>




A,

'

c. Limit the release of radioactive mateﬁlals 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 reactor ves-
sel before the main steam line isolation valves are, closed in

case of a main steam line break outside the przmary containment.

l1.2.2.5.13 Main Steam Line Radiation Monztor;ng‘System

The main steam line radiation monitoring system consists of
four gamma radiation monitors located extermally 4o 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 szgnals
generated by the monitors are used to initiate a ‘'reactor scram

‘and to close the main steam;llne isolation valves. f

i}

Standby Serv;ce Water and HPCS Servzce Watex -
Systems

1.2.2.5.14

. 1 -
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, RER and LPCS pump coolers, sample coolers, and -
post-LOCA hydrogen recombiners.

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 oper-
ation. During normal operation, standby service water is also
supplied to the RHR heat exchangers for the shutdown function

e st -
¥ Sea. o wudh*’r i eememe e—————m
e S 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 essentialr HVAC. -
coolers for the HPCS diesel generator and HPCS pump areasS. -

Cooling water is supplled to all diesel generator coollng sys-
tems whenever the diesel generators are started.

——— = -
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WNP-2

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 SGIS. 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 MSIV will be processed by the )
_ elease to the atmosphere. : S

l.2.2.06 Power COnverSLOn System
1.2.2.6.1 Turbine~Generatoxr

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 electrochydraulic governor foxr"
. normal operation. The turbine-generator is .provided with'an
y emergency -trip system for turbine overspeed. The rating of

- the turbine-generator is 1,154,745 kW at 2.5. in. Hg abs.

The generator is a direct-driven, three-phase, GO—Bertz,
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

1.2.2,6.2 Main Steam System. R

The main steam system consists of four 26-inch diameter lines ~ °
(which expand to 30-inch diameter lines inside the ‘turbine ° ’
building) extending from the outermost main steam . line isocla-= LT
" tion valves to the main turbine stop valves. ' The use of four' = .~

main steam lines permits testing of the turbine stop valves T

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 '
MSIV to the turbine stop valve is 1250 psig at 575°F. Othexr’ -
features include drains and parts of the turbine bypass
system.

a‘
o

" l.2.2.6. 3 Main Condenser 5ux, e f‘ .-

The main condenser is a txlple-pressuxe, s;ngle-pass, deaerat— -
ing~type condenser with a divided water box. The condenser ‘
includes provisions for accepting up to 25% of ‘the main ‘steam o

' ;f flow at design conditions from the turbine bypass system’ and - _j""‘

serves as-a heat sink for several other flowa, such as ex-
haust steam from the feed pump turbines, cascading heater

.. drains, feedwatexr-heater shell operatlng.vents, and conden-

e sate pump suct;on vents. ;

lo 2-33
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1.2.2.9.6 Gaseous Radwaste System Control

Gaseous radwastes are discharged through 'a reactor building
elevated release point. Radlation levels of the release are
continuously monitored and recorded. Isolation of the

main condenser:off-gas is automatically initiated prior

to release should the activity of the off-gas exceed dis-
charge limits.

1.2.2.10 Shielding

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

\ determining the shlelding requirements. . . .

\l 2.2. 11 Fuel Handllng and Storage Systems R

l1.2.2. ll 1 New and Spent Fuel Storage o a

iNew and spent fuel storage racks are designed to prevent in-
advertent criticality and load buckling. Sufficient coolant
‘and shielding are maintained to prevent overheating and ex-—
cessive personnel exposure, respectively. The design of the
fuel pool provides for corrosion resistance, adherance to
Seismic Category I requirements, and prevention of kKegf

. from reaching 0.90 under' dry conditions or 0.95 under flooded.

conditions. . .
4 . L

1.2.2.11.2 Fael Handling sttem A

'éhe fuel handling equipment includes a fﬁel ingpéction stand,

fuel preparation machine, a 125-ton crane, a refueling
platform, a new fuel transfer basket, jib cranes, and other
related tools for fuel and reactor servicing.

" .1.2.2.11.3 Fuel Pool Cooling and Cleanup System.

The fuel pool cooling and cleanup suStystem provides the re= |,

moval of decay heat from stored spent fuel and maintains
specified water temperature, purity, clarity, and level.
This prevents spent fuel overheat and the buildup of ex-
cessive radiocactive materials in the ‘cooling water, thereby

" minimizing possihle exposures to plant personnel,_q_d——ae—f -
| B atimdrers -

-
i

- 1.2-43

o
x
i

g 5,







T e N T ¥ s

7N\

o~

o - (||
BURNS AND ROE, INC. '
Headguacters Qffice~Qradetl, NJ.

W 0. No. : Date Book No. . Page No.

Drawmg No.____- Cale. No. Sheet—____Cont. on Sheet e
By : Checked Approved .

Title )

The  coolin P@;n'av\ Q‘Q JJML s~{s+en?\ .\“s ,,AEsiravxec(_
S Sc(sf«{f’.‘%} tegod ramercts  and o:u\ be. -
isalected Lrom he  ven - - Selsmic Q.(e.cw\uu?
per-ion ot 4he system la\/ a.zx.«\-ama-kc
{‘ec\u.vxokavc'r Sc’—\swu% t:m\a:‘nuv\ \ra\ ves

Waidn - actuate am Jow fudl posl wa.Jw-'
\e.ue,& ga_g;e)r\{ oémAe ;ac\lm% a.v\c\ vvxc.. P
‘Liadrec con be  fouted 4+ -¥-L\Q, s\/s-x—em .
‘{ Ny @-ws\—e-- wct.r\.u\a.\ Q\ee,(‘a.‘("\ AW\ °’t’ miwv\o\.a.udf
Seltsware N T values +o T:m«o\e \ov\o\ Hreowar

Coa\w\a ‘o.r\é« et‘eder\"\" Qg.gcb\ ?m\ Le\ Q'C'G
. 0«\& (‘esuu\ln.vxoes uv}{;cc.ee‘au e.ml\boq' men."c-n.(

gen&&h‘ ong,

P

Form BR 8002-2(5/78) °







)
i
£
H
.

9T-E°T

£ A b At A B I (10 - N N e

S

‘EMERGCNCY CORE COOLING SYSTEMS

(Continued)

Standby Service Water System
(See Section 9.217)

Flow ‘rate, gpm/heat exchanger
Number of pumps

Reactor Core Isolation Cooling
System' (See Section 5.4.6)

Flow‘rate, gpm

Fuel Pool Cooling and Cleanup
System (See Section 9.1.3)

"~ Capacity, Btu/ht

s «

anigh-preseufe coolant injection system utilized

bA mode of the RHR system

a

Plow per heat exchanger

fIncludes HPCS Sexvice Water Pumps

I

.......

o pmeaard v o

TABLE 1.3-3 (Continued)

WNP-~2
BWR 5
251-764

7400

600 at

1150 psid

R

QO KO@

HATCH 1
BWR 4
218-560

-

AT

8000

400 at

1120 psid

5.7 X 10

fleat exchanger duty at 20 hours following reactor shutdown

. 6.6 X 10

ZIMMER
BWR 5

_218-560

5000

400 at
1120 psid

6

Capacity during reactor flooding mode with more than one pump running

Page 3 of 3
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ITEM

125v, 250v pC

Battery
Capability

125v, 250V DpC
Charger
Capability

Spare 125V DC
Charger

Communication
Systems

. ‘@ge"' ‘."“’"‘\/\Mev\

"CHANGE

Revised supply capability from
4 hours to 2 hours

Revised recharge capability
from 8 hours to 24 hoyrs

Spare charger serves as a
backup for Divisgion 1 and

-2 only

The Microwave System and the
commercial telephona exchange
system are not redundant

[N

WNP-2

TABLE 1.3-8 (Continued)

T 7

REASON FOR CHANGE

Increased dc loads
Increased dc loads

Spareicharger is too large
to provide backup to
Division 3

Redundancy not required.
(However, soma plant com-
munication functions may
be served by either sysatem)

LY
- . 13

Page 10 of 10 -

FSAR PORTION IN
WHICH CHANGE IS
DISCUSSED -

8.3,2 -
B8.3.2
8.3.,2

8.2.1.5

.
£ cm vemomas e

e me s g 2

-




—— e o




oo
-3 3 - - cesr o amms o - v :
L4 m . ‘z .
-
-~
r ' ¢
—'.-..(-l‘
.‘l

F:,_al ?og\ Qbo\\v\g and Q-\eou\u,? gﬂSLEM

0?%:&3.'-0\ C:mo\u\% ?QCJ"‘ TN d[ -s\,;%e,w\ —+o
Setiswai e E & - W\Ae_ bﬂa Jreh'v\ coolw\a av\d\

M&%—u? wa\'ef Cnﬁa.\ax\\-‘n( 3)‘o +\\<. g?c'\*'

Qv.e,\ ?co\ ) . , "; .

dho.r\?f —‘_o Frcue,uér -Cu-z\ Fco\ L.O.t\l‘n‘aa a.ﬁa( )

?&Lﬁu\ S:ne-
- ' \
\.
R
\m{

t‘e_sm\sm.v\-\- E‘CCS ?u-w\? Coova -Cloaé*w\s ‘1‘

uwnde e  condimans ‘Ca\\cwwxb a v
akesb&\ asis  selswate e,ue.vx"‘"

eer o m

'RARL 'm.:m LAl . |

.
- )
)
0
{0
]
H
1]
.
N oa |
] S
K
. - 1
.

.
o as
b .






WNP-2 _ .

C s

pool water is circulated through thé system, suction is Rl
taken from surge tanks, flow passes through the heat exchanger

and filters, and it is discharged through dlffusers at the
bottom ofothe fuel pool. Pool water temperature is maintained
below 125 F. The FPCC system can be interconnected with the

RHR system to 1ncrease the cooling capacity of the FPCC system

urin lant sh .

m-\v\

Hig and low level switches indicate pool water level changes
in the main control room. Fission product concentration in*
the pool water is minimized by use of the filter-demineral-

izer. This minimizes the release of radioactivity from the :
pool to the reactor building environment. o f’ﬁ;Z;;I'Z;::;;;J“
aw

No special tests are required to 1nsure system operabilit Jr.qu ’ .
because at least one pump, heat exchanger, and filter-d )

eraldzer are continuously in operation while fuel is stbred . i
in the pool. Duplicate units are operated periodically to

handle abnormal heat loads or to replace a unit for seryic-

ing. Routine visual-inspection of the system components,

instrumentation, and trouble alarms are adequate to verzfy ) Lo -
stem operability. o .
et OO e 2 '

[}

N
.

3.1.2.6.2.1.3  Radicactive Waste Systems T

The radiocactive waste systems provide all equipment necessary GE:
.to collect, process, and prepare for disposal all radiocactive ° e

liquids, gases, and solid wa;te produced as a result of re= T ~
actor operation.

Liquid radwastes are segregated and treated as equipment
drain, floor drain, chemical, detergent, sludges or concen-
trated wastes. Processing methods include filtration, ion *
exchange, neutralization, concentration, solidification,
analysis, and dilution. Liquid wastes are, also decanted and
sludge is accumulated for disposal as solid radwaste.- Wet
solid wastes and concentrates.are normally solidified dnd
packaged in shielded steel containers. Dry solid radwastes
are packaged in steel drums, or other suitable containers.
Gaseous radwastes are monitored, processed, recorded and
controlled so that radiation doses to persons outside the - T -

controlled area axe below those allowed by appllcable regula- - -
tions. i

s "

3.1-78 Col
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TABLE 3.2-1 (Continudu)” *~

: Page 9 of 23
Quality
Scopa Group
of Safety Loc- Classi~ Quality Salsmic Com-~
Principal Component Supply Class ation fication Class Category ments
{1) (2) (3) {4) (s5) {6) (1)
«7 Valves, beyond outermost
containment {solation
valves GE/P G R C II Ix (12)
+8 Mechanical modules GE G R.H c II II .
21. Fuel Pool Cooling and Clean-~ * ) (18)
up System (Flgure 3,2-12)
.1 Vessels, filter/demineral- ’
izers : . P G N c II IX
+2 Vessels, other p G 1] c II II
{ .3 Heat exchangers P G R c 1T of T
4 Piping P . G R,H [ II 1/11 (10) (32)
] .5 Pumps P G R c 3 w
«6 Makeup System (normal) P’ G R? c II II (18)
«7 RIR Connection, P k| R c X I
. +8 Makeup Syatem (emergency) P k] R c I X
“«9 Piping, suppression pool :
to outer’ isolation valves P 2 R B I I
22, -Control Room Panels iy
«1.Electrical modules, with .
. . safety function GE 2 - ) N/A I I
+2 Cable, with safety funct- .
ion GE/P 2 H N/A X b S
23. Local Panels and Racks
«1 Electrical modules, with
safoty function GE 2 R N/A I I
+2 Cable, with safety funct- . -7
* fon . ) P . 2 R N/A I 1
24, Off-gas System (Pigure 11.3-2) . - . . :
. .1 Tanks - - - .GE Q. T, -er JIr - R § ¢ _(16)
«2 Heat exchangers GE~ - G . T,H C. LI II (16}
«3 Piping P G T,H,0 c I 1I (16)
«4 Pumps GBE G T,H Cc IX IX (16)
5 Valvaes P (] T,H e . 1x I (16)
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O v WNP-2 .. AMENDMENT NO. 7
. November 1979

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, but these codes and standards are:supple-
mented with additional requirements for these parts and
for the remaining parts and details. For example); .)
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 procedurés. Quality Group D
\15 generally applicable because the codes and standards
. invoked by that group contain clauses which permit the
‘ wse of manufacturer's standards and proven design tech-
‘niques which are not explicitly defined within the codes N
of Quality Groups A, B, or C. This is supplemented by -
the QC technzques described above. )

-
-

5

15. Only equlpment associated with a safety action (e g.,
lsolatlon) need conform to. a safety function.

1l6. Chapter 15 conservat:.vely analyzes a postulated simul- _
taneous failure of all the radwaste tanks in the rad-
waste bulldlng. The analysis assumes that 1 percent
of the iodine is released to the atmgsphere and, at the
time of fallure, all tanks are filled to capacity (this
condition is not normally expected). The analysis
évaluates the possible control roomr-SLte 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, Rev. 1,
that the radwaste system is properly cla551f1ed and
changes are not required.

l 17. DELETED

18. To comply with Regulatory Guides Il. 26, Rev. 3 and 1l.29,
y +ho-RHR—aygbem—is—interconnected—to—tae—Suel

3.2-30
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19.
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21.

22.

23.

24,
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. WNP-2 AMENDMENT NO. 5
. , e August 1979

TABLE 3.2-1 (Continued)

Notes (Continued)-

- . . - * da

. . Anpadhem —-—
In—addition —a—-Seiamic—Category I makeup SOUrTE wn.x.cn

fe—aupplicd-by—the—standby sorviee—wakercyetom

The main steam line extending from the outermost con-

tainment isolation valve up to but not including the tur-
bine main steam stop valve, and connected piping of 2-1/2

inches or larger nominal pipe size up to and including

the first isolation valve is designed by use of an appro-
priate selsmlc—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 bulldlng, Lnteractlng with main steam lines

and branch lines, is designed as a modified non-Category_‘

I Seismic structures-as described 1n 3 8 4. l 3,-

The condensate storage tanks are des;gned, fabrlcated,
'and tested to meet ASME Code, Section III, subsection
ND-3800. In addition, the specxflcatlon for this tank

. requires 100 percent surface examination of the side

wall to bottom joint, and 100 percent volumetric examin-
ation of the side wall weld joints. -3

Not Used. °

These lines meet the requlrements of Quality Group B

except that hydrostatic testlng of the contalnment spray .

piping is not required. . . A

"The RCIC turbine exhaust line from the isolation valve -

to the suppression pool meets all. the requlrements of
Quality Group.B except that hydrostatlc testing of this
portion of piping is not requlred. ‘

Equipment, plplng and valves whlch are part of the rad-
waste system but not used for processing radioactive
fluids are designed to Qual;ty Group D standards.

The solid waste processing pump is a "Moyno" pump manu—

factured by Robbins and Meyers. This type of pump is
best suited for handling sIudges and is not manufactured
with an "N" stamp. The hopper discharge valves are
knife edge gate valves which are required due to the
consistency of the hopper discharge £luid and are not
manufactured with an "N" stamp.
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AMENDMENT NO. 5
August 1979

The safety related functions fulfilled by each of the above
structures are discussed in subsections of 3.8.4.1 that follow..

3.8.4.1. 1 Reactor Bulldlng

The reactor building is located within the lnterlor of the
plant complex. The general arrangement and principal features
of the reactor building are shown in Figures 1l.2-1 to 1.2-7,
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 systemn.
The reactor building completely encloses the reactor vessel and
the primary steel containment vessel .and prov1des secondary
containment when the prlmary containment vessel is sealed and .
in\service. When the primary containment vessel is open, as
lt\ls durmng refuelxng periods, the. reactor building .also pro-
vides primary containment. The building houses the primary re-
actor system, ‘reactor auxiliary and coolxng systems, and
facxlatles necessary for refuellng operatlons.

The reactor bulldlng, as the secondary containment structure,
houses safety related and other systems, equipment and compon-
ents which include: '

a. Refueling and reactor servicing equipment o
_ ‘b. New and spen\ t fuel storage fac:.l:.t:.es) lr\c\qu\g -‘-\ac.
l FU.& Peal SYS @,
" c. Other reactor aulelary and ‘'service equlpment,
. including:

(1) Reactor core isolation cooling systen‘
- (2) Reactor water cleanup system s
(3) Sstandby liquid control system

(4) Control rod drive system equlpment
,(5) Emergency core coollng system

S ) (6) Electrical equlpment_and ccmponents

(7) Supply and exhaust air ventilating system

ELR Y

(8) Standby gas treatment system (SGTS) equipment

-
-
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June 1979

g. Cable room air handling units (2)
h. Control room air handling units (2)
i. RHR pump room cooling coil (3)

j. RCIC pump room cooling coil

k. LPCS pump room cooling coil

1. HPCS pump room cooling coil
m. Motor control center room cooling coils (5)

. n. Diesel generator room cooling coils (7)°

\ O. Standby service water pumphouse (2) : e e

Ve, ¥ See orrochked Shest ! . : ‘
To cool the items of equipment listed above, the standby

service 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 l.2-14. Emergency power is provided to all equip-

ment required for operation of the standby service-water system.

The standby service water system is classified as. Quality Group
C as defined in Regulatory Guide 1.26, Rev. 3, and in Table
3.2-1. . '

The standby service water system is an ASME Section 'III, Class

3 system, and is designed, fabricated and constructed in
accordance with Quality Class I requirements of the Quality
Assurance Program. . l

The standby service water system, including the spray pond

"structures 1A and 1B and the pumphouse structures 1A and 1B,

are designed to Seismic Category I requirements as defined in
Regulatory Guide 1.29, Rev. 1, and in Table 3.2-1.

- The spray distribution systems in each spray pond are completely

redundant, and each spray distribution.system is capable of
providing sufficient cooling to safely shutdown the plant.

3.8-113
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WNP-2 - AMENDMENT NO. 9
April 1980

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 electrical, pneumatic devices) was
dynamically tested at seismic accelerations equal to or
greater than the SSE levels determined for this plant.
Satlsfactory operation of the valves was demonstrated dur-
ing and after the test. '

v
.

3.9.2.2.2.15 Fuel Pool Cooling and Cleanup 5ys¥en4;

=trr— R rratar .
Bhe—fuwel-panl—ceoling—and—cleanup—system—pump—and-—motor. hasve
- - 3 e L bo ;
See. o ent )
3.942.2.2.16 Balance of Plant Safety-Related Mechanlcal
W, . Equipment :

Balance of plant Seismic Cateqory I equlpment} components and.
accessories are designed based on results determined analyti-
cally (see 3.9.2.2) ‘or through dynamic testing. The dynamlc
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, 3.9.2.2.1.1,
3.9.2.2.1. 2, 3.9.2.2.1.3, and 3.9.2.2.1.4. The dynamic tests

.met the seismic loading requirements as defined by the appli-

cable floor response spectrum curves for the approprlate
damping coeffmcxents.- ; . el s .
3.9.2.3 Dynamic Response of Reactor, Internals Under
Operational Flow Transxents and Steady State
Conditions . .

v

The major reactor internal c0mponents within the vessel were
subjected to extensive testing coupled with dynamic system
analyses to properly describe the resulting £low-induced
vibration phenomena incurred from normal’ reactor operation and
from anticlpated operational transzents.

In general, the vibration forcing functlons for operational
flow transients and steady state conditions are not prede-
termined by detailed analysis. Special analyses of the
response signals measured from reactor 1nternals of s;mllar

.309—36
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The design loading combinations and limits for the pump ln- ' ’
clude the following:

a. Normal plus upset loads: This includes the s
simultaneous effect of normal operating loads,
design pressure, temperature, nozzle loads,
dead weight loads including seismic due. to
operational basis earthquake (OBE) loads, plus
torsional loads due to rotation of the compo-
nent assembly.

b. Seismic loading: This equipment and’ supports
are designed to withstand the static seismic
\ forces applled at the mass center, assuming that
v the pump is ‘flooded. .
(]
. ¢. Stresses in the supports and the .anchor bolts due oo
to seismic loads are combined with the stresses
due..to other live and dead loads' and operating
loads. The allowablé stress for this combina-
tion of loads is based on the allowable stress
as set forth in the applicable 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 analyszs
is not required for Class IIIX components in this
temperature range.

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

3.9.3.1.16 Fuel Pool Cooling and c1eanup System Heat
Exchangers and Pumps .

3.9-55 ‘
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9.1l.3 SPENT FUEL POOL COOLING AND CLEANUP SYSTEM
9.,1.3.1 Design Bases

The fuel pool cooling and cleanup system has been des;gned to
comply with the objectives 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 awnd. 9,12

Dunmw¥WQMM&.Nmaﬁw-a?vnvkma
N -{fhe system is designed to remove the decay heat released from
the spent fuel elements and maintain a specified fuel pool
water temperature, water clarity, and water level by ac-

complishing the following: .

\ a. Minimizing corrosion product buildup and con-
y trolling fuel pool water clarity so:that fuel

Yo, assemblies can be efficiently handled under -
) water.

b. Minimizing fission product concentration.in the.
fuel pool water thereby minimizing ‘the release
of fission products from the pool to the reactor
building env1ronment.

Ce. Monltorlng surge tank water level to thereby
maintain a.pool water level above the fuel
sufficient to provide shielding for normal
building occupancy and to control make-up flow. .
rate from the condensate transfer system.

4. Maintaiging the fuel pool water temperature be-~

low 125 F under normal operating comditions.
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 dens;ty fuel

S racks. The estimated refuellng data is given
in Table 9.1-3. B

9.1.3.2 System Descrlption : :
q.l.32.2.| NMOW .

. . The fuel pool cooling and cleanup system flow .diagram is shown
I . on Figure 9.1-4. System performance data are summarized in .
. . Table 9.1-1. Major components of the system are summarized in
b Table 9.1-2. The system is designed to dissipate the fuel pool
it : heat load during equilibrium oxr non-equllibrlm fuel cycle

' » conditions. .

; N ' ) . 9,1-23
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Following any seismic event or major plant &isturbance, i.e.,

- during abnormal operation, the system is designed to prevent
fuel pool boiling and maintain adeg

-

uate water lqul in the

spent fuel pool by means of the following:

Qe

"be.

C.

Automatic isobégég £n low fuel pool' water level
of the Seismi oling portion of the system
from the non-séismic, cleanup portion of the
system: ] - .
Remote-manual startup from the control’ room of
redundant, active components of the fuel pool

cooling portion of the syétem and initiation of

safety grade cooling water, i.e., standby service .

water (SW), to the fuel poolpheat’ exchangers.

n - .
Remote-manual, redundant SW syst§¥ make-up to the
fuel pool and fuel pool level monitoring from the

contiol room.

\]
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If required, heat removal capacity is available for the £full
core removal load during either of these periods, in addition
to the spent fuel load already stored. The system design
heat load is based on the data given in Table 9.1-3.

The system cools the fuel storage pool by transferring the
spent fuel decay heat through a heat exchanger to the reactor
building closed cooling water system. Water purity and’
clarity in the storage pool, reactor well, and dryer-sepa-
rator pit are maintained by filtering and demineralizing the
pool water through a filter demineralizer. In addition to,
fuel pool water demineralization, the system will be used on .
occasion to demineralize suppression pool water.

The pool cooling and cleanup system consists of two '50% -
capacity circulating pumps, two 50% capacity heat ‘exchangers,
two\lOO% filtex demlnerallzers, two skimmer surge tanks, and
the,required piping, valves, and instrumentation. The punmps
circulate the pool water in a closed loop, taking suction from
the surge tanks, circulating the water through the heat
exchangers and filters, and discharging it through diffusers -
at the bottom of the fuel pool and reactor well. The water
flows from the pool suxrface through scuppers and skimmer
weirs to the surge tanks. Make-up water for the system 'is
transferred from the condensate storage tank to a skimmer
surge tank to make up evaporative losses. The fuel pool
pumps and. heat exchangers are located in,the reactor building .

beneath the fuel pool. om wdose&rcm MM cuf MMO‘,

Fuel pool water is continually recirculated except when
draining the reactor well ang dryer-separator plt. The’
operating temperature of 125 F is permitted to rise to 150 Op
when the circulating flow is interrupted for draining the
reactor well and dryer-separator pit, or when larger than
normal batches of fuel are stored. The fuel pool cooling and

. cleanup system is interconnected with the residual heat re-

moval system to supplement the pool cooling during refuelzng
in the event that a larger than normal batch of fuel ‘is
stored. i

To establish a circulating pattern of. £low in the reactor
well and storage pool, the diffusers. and skimmer drains are
placed to sweep particles dislodged during refueling oper-
ations away from the work area and out of. the pool.

Fuel pool water clarity and purity'is maintained by a combi-
nation of filtering and ion exchange. The filter demineral-
izer 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. ; ;

& st ———
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Particulate material is removed from the water by the pres-
sure precoat filter demineralizer units. The finely

divided. disposable filter medium is replaced when the pres-
sure drop is excessive or the ion exchange resin is depleted.
The spent filter medium is backwashed to the waste sludge
phase separator tank for processing in the solid radwaste
handling system. New filter medium is mixed in a precoat
tank and. is trxansferred 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 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 f£ilter material.

\ The two filter demineralizer units are located separately in

' shielded cells in the radwaste building. Sufficient clear-

wance is provided in the cells to permit removal of the filtex

.'elements from the vessels. Each cell contains only the fil-
ter demineralizer and its associated piping. All valves are
located on the-outside of one shielding wall of the cell, to-
gether with necessary piping and headers, lnstrument elements,
and controls. i "

Instrumentation is provided for both automatic and remote
manual operation. 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 sqounds an alarm in the control room whenever the
level is either too high or too low. The trip point is ad-
justable over the range of the skimmer weir adjustmen ‘
reo™t 5

. The pumps are controlled from -eishex-the pump room,or the
vicinity of the fuel pool filters. -Pump—lew-cuciiThrozee—
-q----‘lv.n'nlr‘-—-~=~——:=‘-.'.‘--—~--—-—--'—-—-e"~- . A pump low dls-
charge 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 roomawmi“ﬂﬁi

. The open or closed condition of-each .of these valves is in- cswhral veem,
. dicated by a light in the pump room»—&w\)&a o] oo . .

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

9.1-25






A high rate of leakage through the refueling bellows assembly,
drywell to reactor seal, or the fuel pool gates is indicated
by lights on the operating floor instrument racks and i
alarmed in the control room. o

The filter demineralizers are controlled from a local panel.

Differential pressure and conductivity instrumentation is

provided for each unit to indicate when backwash is required.

: Suitable alarms, differential pressure indicators, and flow
$; indicators are provided to moni+~+~ :.the condition of the.

E filter demineralizers.

9.1.3.3- Safety Evaluation

The maximum possible heat load will be the decay heat of one
full core load of the fuel due to an emergency dump into the
pool.plus the remaining decay heat of previously discharged
batches of fuel. The residual heat removal system (RER) can
be operated in parallel with the fuel pool cooling and clean-
up system during this condition when the pool has a gseater .
than normal load and when its temperature exceeds 125°F. The
RHR system can be used in parallel with the fuel pool cooling
system to remove abnormal heat loads, as well as during the ’
normal refueling mode. The RHR system will not be initiated
unless the reactor is in a cold shutdown condition. The
operator must insert spool pieces in supply and discharge
piping and open normally closed valves to permit the.use of
this system for supplementary cooling. . .

: . normallye -
The fuel pool heat exchangers areAcooled by the reactor
building closed cooling water system to prevent contamination
outside the reactor building in the event of a fuel pool heat
exchanger tube-failure. The sysgem can maintain the fuel
pool water temperature below 125°F when removing the nominal
heat load from the pool with the reactor building closed
cooling water temperature at its maximum of 95°F. The fuel
pool water temperature is permitted to rise to approximately
150 F while the system water flow is diverted from the pool
to drain the reactor well and dryer-separator 'pit, or when
larger than normal batches of spent fuel are stored in the

w POl '

There are no connections to the fuel storage pool which could
Jwﬁ% allow the fuel pool to be drained below the pool gate between
C) the reactor well and the fuel pool. Two diffusers are placed
in both the reactor well and the fuel pool to distribute the
‘return water as efficiently and with as little turbulance as
_ possible. Diffusers are placed to minimize stratification of

L)

L
)
K]
1)
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9.1.3.2.2 Abnormal Operation
The portion of the FPC system which is required for cooling -
the fuel ponl is lqﬁg%gg within the reactor building and is
designed to SeismicAI’criteria. The portion of the .FEC system
which is used for fuel pool cleanup is located within the rad-
waste building and is_ isolable from the reactor building by
means of two.Seismié%f”TEolation valves per line located
within the reactor building. The isolation valves are either
check valves or motor operated gate valves. The motor opera-

"ted valves close automatically on a fuel pool low water

leyel condition.
v : ,

\l‘" - kg ) " '
The redundant, active, 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

'Powered from separate Class lE power supplies.

energized from on-Site emergency power.

On a loss of reactor
building closed cooling (RCC) to the fuel

pool heat.

- exchangers, the RCC lines t%<the heat exchangers can be iso-
’

lated by redundant, Seismic otor operated gate-valves

Standby ser- TTTTT
vice water (SW) can be supplied to the heat exchangers through

motor operated valves.which are normally key locked closed.

Radiation detectors are located on the SW return lines.

Operation and monitoring of fuel pool cooling portion of the

FPC system can be dane entirely from the control room.

All components reguired for fuel pool cooling are qualified to
the reactor buildir accident environment or else, they are

Jlocated_in enclosed Yooms meeting the criteria set in
'3.11.4.2. The fuel pool equipment room located: on- the 548

foot location is provided with both division 1 and 2 reactor
building emergency cooling system. .

. mo y—— = —

@

T "7, boiling of the fuel pool.

< {pool system.

i _:Bﬁfing abnormal"dﬁgratibn the SW system is . -
available to cool ‘the fuel pool heat exchangers preventing any
The SW pressure is blgheihthzq fhe
: ool pressure; thus, any leakage wi}l be into e fue
fool 5 n In aéditioﬁ, radiation monitors on the SW return ———-

; line will detect any gross tube or tube sheet failure.
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either temperature or contamination. A check valve is con-
nected to each pipe outside the pool to prevent the pool
water from being siphoned out of the pool and uncovering the
spént fuel. Flow control valves at the operating floorxr
enable the operator to achieve optimum recirculation patterns
to control and maintain the specified water quality and oper-
ational conditionf:sy

A make-up water valve controlled by tank level switches
supplies condensate from the condensate transfer system to
the pool to replace evaporative and leakage losses. The
backup source of make-up water is from the Seismic facegory

I, Safety Class 3 skta dgx. dg.‘ry'g% water gt]§§}é$ This con-
nection suppliesAEﬁeagh—wazeQJie-gEevsﬁééﬁhe—aaeéveféag—eé-
“+he—spent—Eiuel-— By—use—of—the—standby—serviee~water—so—maka=—

1 performance
i+~ and will

P "

- o S —— = - s vage

itions as specified

bbb e - c - 3 ssbmiabtoFela : - o £ £ V¥

desigﬁéd to ASME Section I1z, Clasé 3
ng pumps, filter demineralizers, pumps, yatves, and
piping, FPC piping, and fuel pool heat exchangerT The system

gciation, Class R.

Piping in the reactor buildime<S controlled and supported to
Seismic Category I requiren@énts. The _water lines between the
fuel pool and RHR stéms are designed to.ASME Section III,

Class 3, Seispic Category I requirements . FPC pumps are
not designed to Seismic Category I requirements. densate
pi ’-: in the reactor buil@ing is controlled and suppor

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 and
satisfies the requirements of Regulatory Guide 1.1l3, Revision
1 with exceptions as noted in this section.
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S e - AN piping connecting to the fuel pgol, mm———

ctor well, and dryer separator pool and their, respective )
"™ liner drains are Seismf&afﬂ’"hp to and including either the nor- ——
mally closed, manually operated drain valve or the normally ]
“open, redundant isolation valves which can isolate the non= e e———
seismic portion of the system. Since the fuel pool system is :
" at low temperature and pressure (moderate energy. system) e e
__postulated breaks in the Seismic, I portion are limifed to

cracks. e . T

" : )
" Fuel pool cooling can be established and monitcred from the T
control room following a design basis LOCA.. Eniry to:the
" reactor building is not required. One of the two redundant
trains is adequate to prevent fuel pool boiling by a large
" margin. Due to the large thermal capacity of the fuel pool,
. sufficient operator time is available after a LOCA or:any _
other event for the operator to take action. i -
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.9.1.3.4 Testing and Inspection Requirements

exceyt 05 noted. belows b
No special testsdare required because at least one pump,! héat
exchanger, and filter demineralizer are continuously in oper-
ation while fuel is stored in the pool. Duplicate components
are operated periodically to handle abnormal heat loads or to
replace a unit for serxvicing. Routine visual inspection of
the system components, instrumentation, and trouble alarms
are adequate to verify system operability. .

G rla wrboss roduih (HTLL Pa SW sdl REC it ot
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TABLE 9.1-2 !

.. .
FUEL POOL COOLING AND CLEANUP SYSTEM EQUIPMENT DATA .-
, 1

Fuel Pool Heat Exéhangers

‘Numbex

Type

Material Tube/Shell

Capacity, Btu/hr/heat exchanger

Cooling Water Flow, gpm/heat
exchanger

Code and Standards

Seismic Category
Fuel Pool Circulation Pumps

Number

Type

Material

Flow, gpm

Head, Ft of B,0
Motor Size hp
Seismic Category
Code

Fuel ﬁool Filter Demineralizer

Numbexr

Design Flow Rate, gpm
Design Pressure, psi
Design Temperature, "F

Material
Code Cate
Seismic-eia§§?1

Piping and Valves

‘Design pressure, psig
Design Temperature, F
Material

Code

Fied pooR coolinty poriliot
. CIMbnuq'F¢5Q$¢u :

901-65

2

Tube and Shell
ss/cs

4.0 x 10
575 T
ASME/III-Class|3 and
TEMA-Class R
=TT -

2

2 1
Horizontal, centrifugal
ss . .

575 . b

160 e

40 ‘
zz— L i
ASME/III-Class, 3

- - e -

-~ s e

2
1000
150
150
CS~Plastic Lined
ASME/III-Class 3
IX .. )

150/300

220

Cs
ASME/III-Class 3

I
I
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l
Elevation differentials between the low-low level settxng and
the HPCS pump impeller (Elev. 420'-4%") and the RCIC pumo
impeller (Elev. 427'-3") provide a suction head of at least

. 20 feet during HPCS/RCIC operatxon. (Tank bottom elevation

is at 443 £t.)

Thermostatlcally controlled tank heaters are provided to
maintain water temperature in the tanks above 40°F at all

times. All above ground piping that contains water is heat
traced to prevent freezing. . '

System- logic diagrams are given in Chapter 7. ‘
9.2.7 STANDBY SERVICE WATER SYSTEM
9.2.7.1 Design Bases

- ]

a. The standby service water system (SW) ig
designed to remove heat from plant systems
which are required for a safe reactor shut—
down following a LOCA. : 1 )

b. The system is designed to remove reactor K
decay heat from the residual heat? removal
system during normal plant shutdown. 4

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

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

~ . (3 FN

= oo ams® sl W =

The system designed to Seismic Category I
and ASME Code, Section III, Class 3 require-
ments with the exception of that portion to

and from the plant cooling towers, which is

des;gned to ANSI B3l.l and Seismic Category

ITI 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
separate pumphouses designed to Seismic Class I criteria.

The pumps discharge to three independent plp;ng systems

which serve emergency core cooling system equipment, aux-
iliary plant equipment and reactor shutdown cooling equipment.
(See Figure 9.2-10 through 9.2-13).
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During normal shutdown cooling, control of biological growth
is provided by the circulating water system. (Seg 10.4.5).

The spray ponds are provided with makeup water by the circu-

" lating water system. The makeup water system supplies
Columbia River water to the cooling tdwers or spray pond to
replace water lost during normal operation due tq, evaporation
and drift. 1In addition, the makeup system is designed to re-
place 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.

The standby service water system piping is carbon steel de-
\signed to 300 psig, 150°F, and with a corrosion allowance
kpf 0.080 inches. -

1]
‘e, .

” $ N =
=2

) o ) -
- e 1 13 2o o

¥ See. corhachment)

EQUIPMENT DESIGN PARAMETERS = ~ == ~"*"

(‘ Standby Se;vice Water Pumps (SW-P-1lA, SW-P-1B)
” Quantity - . 2
Driver ! Motor - ac '
Design Capacity 10,500 gpm *

Head 500 ft.

HPCS Service Water Pump (HPCS-P-2)

Quantity 1

Dr@&er Motor - AC
Design Capacity l‘i,zoo gpm
Head 123 £e.

9.2-29
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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. The

entire system is adequately protected to withstand tHe . follow-

ing adverse environmental occurrences:

L2
'

a. Design Basis Earthquake
b. Design Basis Wind Loads

\ c. Tornado
Redﬁndant trains of the standby service water system are
sepdarated and protected to the extent necessary to ensure
that sufficient equipment remains in operation to permit

safe shutdown of the unit in . the event of any of the followxng

events:

a. Flooding or steam release from equipment failure
such as pipe or tank rupture.

b. Pipe whlp and jet forces resulting from pipe
’ rupture. .

[}
Qe Missiles which may result from equipment .
failure.

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 followmng
an accident.

System failure mode and effects analyséé 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 rodm by indications
and/or alarms from the various system instruments.

A manually set amad locked control valve is prov;ded in the
return line of each of the two standby service water sub-

.
L3
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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
cooler is 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 radiocactive leakage in one of the subsystems,
that subsystem is isolated by operator action in the main
control room and the cooling reguirements are met by the
\redundant train. Consequently, radloactiVLty released to the
spray ponds and/or cooling tower basins is mlnlmlzed
qﬁiﬁ:ﬁ;ﬁ;@;:ii:gﬁggpb
(T € Wi e RHR system is provided from the nge’
standby service system supply header which contains two re-
mote manually operated isolation valves. These valves can be
opened from the main control room in the event primary con-

tainment flooding is required followxng a loss—~of-coolant
accident.

The standby service water pumps are provzded w1th‘doub1e
valved, normally closed bypass connections for transferrlng
water from one pond to another. Should the service water
pump be unavailable for transfer purposes, an atmospherlc
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 system coolers and heat .exchangers. The system is
balanced for optimum operation and the throttle valves
left in that position. The RHR heat exchanger service water
outlet valve is interlocked to open on starting-of a standby
service water pump to prevent excess flow conditions in other
portions of the system. ; .

. Redundant spray pond low level switches in each spray pond

. pumphouse automatically close the,K redundant isolation valves
on the SSW return line to the cooling towers and open the
"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.

L 9.2-31
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TABLE 9.2-5

EQUIPMENT REQUIRING STANDBY SERVICE

WATER TO ENSURE PLANT SHUTDOWN

Required
Equipment Cooled Flov-ggm“’
Division |
le Standby Service Water 80
Pumphouse "A" Cooler
2. Diesel Generator "AY 1650 (2)
. )
3« Dlesel Generator Bullding
‘mA® Coolers 144
\‘_'p.
4. LFCS Pump Motor Bearlngs 4 (3)
S. LFCS Pump Room Cooler . s
6e RIR "A" Pump Seals 12 (2)
7. RHR "A" Room Cooler . 33

8¢ D.C. Motor Control Contor Room Cooler 20

9. Motor Control Center Room Cooler 15
10. Control Room Cooler 120
1l. " Cable Spreading Rocm Cooler 40
12, Switchgear Room Cooler 60

13« Hydrogen Recombiner ™A™ MCC Room Cooler |}

14. Hydrogen Recombiner A" Aftercooler S0
15. Hy@rogon Recombiner "A" Scrubber 10 .
16« “RIR "A" Heat Exchanger 7400 (2)
10
TOTAL
O\ 22S

1)  Based on 83°F Standby Service Water Supply

‘ unless otherwiso noted. .
2):-- Design based on 95°F Standby Service Water Supply
3) ; Design based on 90°F Standby Sorvics ater Supply
4) ' See Table 6.2-2 for design parameters

' 9.2-40

Dasign Heat Calculated
. load Heat I'.oad
(Btu/hr) ("B*_tu/hr)

o
404,000 380,600
xs.so“o.ooo 11,692,427
716,000 :,.71.6.000
- ~°
280,000 : .é‘/o,sso
- ‘%0 ’
155,050 ) "149;650
84,200 40,533
71,260 ' . 43,130
285,000 256,500
160,000 ‘ 74,600
370,000 " 327,100
52,500 36,174
- 250,000
- 50,000
(4). Yariable
42.503. ' 23,571

e o
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1) : Based on 85°F Standby Sorvice Water Supply

WP-2

MENOMENT M. 11
Septembor 1980

Page 2 of 3

TABLE 9.,2-5 (Contlnued)

*,, { unless otherwiss noted.

Required

Equipment Coolad Flow=gpm(1)
Divislon 1t
1e  Standby Service HWater

Pumphousa "8® Cooler 80
2. DOlosal Generator "gn 1650 (2)
3e  Dlessl Generator Bullding

"\B" Coolers 144 .
4e Ol'ésol Generator Area Cable

Coaler (Corridor) 40
Se Rﬁ-R "E* Pump Seals 112 (2)
6. RIR "C" Pump Seals 12 (2}
7. RIR "8% Room Cooler 3
8. FRHR "C" Room Cooler 3
9« RCIC Pump Fbom Cooler . 12
10. HMotor Control Center Room Cooler 15
11 " Control Room Cooler  * - 120
12, Cable Spreading Rocm Cooler )
13 Switchgear Rocm Cooler 60
14, '.degen Recombliner 78" Aftercooler 0
IS. Hydrogen Recombiner "B Scrubber 10
164 -iw,dmgm Recombiner "8" MCC Room

" Cooler ]
17. R}R "E* Heat Exchanger 7400 (2)
18, .Anal zor Rocr; lor 10
TOTAL
..:, o2 Seenmant ) ?é’én

2) , Oos:lgn basad on 93°F Standby Servico Water Supply
3) "See Table 6.2-2 for design parameters

R L I | ra ———

S et

9e2-41

ey weas

Design Heat Calculated
load Haat Load
(8tu/hr) (Btu/hr)
iy
404,000 358,100 .
15,600,000 11,652,427
716,000 716,000
149,000 109,680
- vg .
- 20 .
165,000 145,.650
165,000 160, 530
60,000 .37,270
'
71,280 43,130
285,000 256, 500
160,000 74,600
320,000 30.5.400
- -250.000
) 50'000.
. 52,50 36,174
(3)‘ Yarlable
42:500 3,51
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Room
HPCS

Div.
Div.
Div.
Div.
Div.
Div.
Div.

Div.
(EL.

Div.
(EL.

Div.
Room

Div.
RO om
Fuel

. .
0 ° .

WpP-2 .
Maximum Ailowable
Ambient Temp. (OF)

Pump ROOM = = = = = = = = = = = = . 148°
1 LPCS Pump Room = = = = = = = = 1'48°
2 RCIC Pump Room = = = = = = -~ 148°
1 RHR Pump Room = = = .= = = = = = 148°
2 RHR Pump Rooms (2 Pump Rooms) =~ ' 148°
1 MCC Room (EL. 522) = = = = = - 104°
2 MCC Room (EL. 522) = = = = = = .. lo4°
1 D.C. MCC Room (EL. 471) = = = = 104°
1 Hp Recombiner MCC Room : o
572) = = = = = = =~ = = = = = = « . " 104

2 H» Recombiner MCC Room ' . }o
572 = = = = = = = = = =~ = --- . 104

1 Reactor Bulldzng Analyzer o
1A === === === - 5104

2 Reactor Building Analyze* ) o
1B = === ='= == === = - - - 104

Pas\ CQQ\\V\% R»n-\ R@ow\ \ ‘040

The electrical equipment rooms are isolated from the

reactor building heating and ventilating system: upon a-

signal of building isolation.

All components of the reactor building emergency booling sys-
tem are designed as engineered safety features and are powered

from the same diesel generator bus as the equipment being

served.
emergency equipment systems, a failure of one codling system
will not effect the operational function of the other ccoling

systems or the safe shutdown of the reactor.
protecting the system vents and louvers from

cussed in 3.5.

All ductwork connected to the fan coil units
designed to Seismic Category I requirements.
* are constructed and rated in accordance with
AMCA standards. The water cooling coils are designed and

code stamped in accordance with the requirements of the

: ASME Code, Section III Class 3.

9 - 4-53

The means of
missiles is dis-~

Since each separate cooling system services redundant

in this system is
‘The system fans
the applicable
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9.4.9.2 System Description [/ALxﬁcan

The reactor building emérgency
Figure 9.4-~2. Each of the' tiémkeen rooms housing critical
equipment is provided with an individual air handling unit
which is fully enclosed within the room. Each air handlin
unit is comprised of a direct drive centrifugal¥fan and a

water cooling coil in a sheet metal housing. Water is sup- -?our’fce_n
plied to the water coils by the standby seer
(see 9.2.7): During normal operation, all b at

i

‘i."

All\ units recirculate the air within the room they serve, re- .
moving the heat generated in the room via the water coil, to

maintain temperatu::es below the des:.gn limits listed in .
9.4.9.1. . el e

9.4.9.3 Safety Evaluation
Each of the thimteer 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 lE bus

of the same division as the equipment it serves and is. de-. . ’
signed to withstand the effects of a safe shutdown eaxrthquake.

A failure of one cooling system will not affect the opera~-
tional function of any other system or the safe shutdown of

the reactor. Sin of seven

The air handln.ng units serving' the-—Gist pump rooms are
interlocked electrically with the pumps they serve in such a
manner that the? start ‘'when the pump is started./ Bhe—sewer o).

, o
~

a. Reactor vessel low water .»'i‘evel
b. High drywell pressure

c. High radiation level in reactor building exhaust SR
ventilation system

The FPC Po™mp reom coolers olsa’ s-l-ax-\- on \oss of
; oQ—Qs\-\-e_ power,

H
[}
1.
’

; 9.4-54

cooling systex;x ig depicted in o None a:&a\ ’
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9.4.9.4 Testing and Inspection Requirements

All components of the reactor building emergency cooling sys-
“tem are normally in standby and axe accessible for out-of-
service inspection. All system ductwork and components are
subjected to leak tests and all piping systems are.subjected
to hydrostatic tests during manufacture and erection.

The cooling system is subjected to pre-operational test;ng at
design conditions and performance shall be verified perzodi-
cally by testing during unit operation. _

9.4.9.5 Instrumentation Requirements
N Sk &£ Haa. savenw - - -
Thremmby 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 air handling unit.water
coil when the pump is started. A local manual switch

is provided in each pump ro e the.air handling
unit fan. . ode ) L, - ..

ON-AUTO-OFF switch (sprzng back from OFF to AUTO} is prc- ’ )
vided for each unit in the main control room. Normally all T
switches are in the AUTO position and the units are in B
standby. In the AUTO mode, any of the three isolation sig-

nals listed in 9.4.9.3 will cause the follcwing cpe:ations,
via electric interlocks.

a. Air handling unit fans start, St

b. Standby service water syétem is energized when -
the associated emergency diesel generators start.

€. Solenoid valves associéred with the air operated
dampers in the reactor building ventilation sys-
tem supply air ducts to the MCC and analyzer

) rooms 2:3 de-energized, thus 1solating£§§§§2n

: M) XS goms from ‘the balance ‘of the reactor T

’ I -‘ WQW*M

. . perature ln-lcators for each of the equirment

- ., " roeoms are provided in the main control room. Separate temper=-

: S , ature switches in each room will annunciate an alarm in the

: : " main control room in the event that temperatures exceed the
vdesign limit.,

9 . 4"’55
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Tag No. RRA-FC~1
RRA-FC-2
RRA-FC-3
No. of Units 23
Alr Flow per
Unit (ACFM) 5208
Sensible
Cooling
Capacity
{Btuh)
per unit 165,000
Total Static
Prassure
{inches,w.qg.) 1.34
Area Served RHR Pump
. Rooms
Water Sup~ - -Standby
ply Service ° Sexvice
T . Hater -
Selsmic T
Category I

]
:
1
t

PRI E

Ve o e

500,000

1'6‘

HPCS Pump
Room

Standby
Sexrvice
Hater

Ay v

e R T

RRA-FC=~$
1

9375 ¢

.

280,000

1.46

LPCS Pump
Room

Standby
Service
- HWater

RRA-FC-6

3125

60,000

1,53

RCIC Pump .

Room

Standby
Sarvice
Hater

e

RRA-FC~10
RRA-FC-11

2
-
.

5730

71,280

0.5

MCC Rooms
Standby

Service
Hater
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For each liquid off-line detector locatlon, 'a continuous
sample is extracted from the liquid process pipe, passed
through a liquid sample panel which contains a detection
assembly for gross radiation monitoring, and returned to the
process pipe. The detectlon assembly consists of a scintil-
lation detector mounted in a shielded sample chamber equipped
with a check source. A radiation monitor in the control .room
analyzes 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 meas-
ures and indicates sample line flow. A solenoid operated
check source operated from the control room can be used to
check operablllty of the channel.

Power is supplled from 125 VDC non-divisional buses for the
control room radiation monitors ‘and recorders, and from a

120 YAC local bus for the sample panels. - . . e

The detector's local preamplifier unlt is designed to remain
fully operational in their expected environment. ‘If exposed’
to radiation transients which exceed the channel range, the
channel maintains full scale deflection and returns to normal
functioning when the transient has subsided.

- BEach radiation monitor, except for the turblne-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 these trips actuate corresponding
control room annunciators: one upscale (high radiation) and
the downscale for the affected liquid monitoring channel.
High or low sample flow measured at the sample panel actuates

a control room high-low f£flow annunciator for the affected -
liquid channel.

All alarms are annunciated in the control room. quuld
monitor systems details are given in Table 11l.5-2 and.the
monitor arrangemets are shown in Figure 11.5-7 and 11l.5-8.

11.5.2.2.2.1 Standby Service Water Radiation Monltorlng
System

,1

A radiation detector is located off-line ‘and samples the
standby service piping downstream of each of the two residual
heat removel (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
heat exchangers in t shutdown he removal modefy Of oy
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