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Docket No. 50-397

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

G02-81-328
NS-L-02-CDT-81-075
October 2, 1981

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,

Enclosure

GDB/CDT/ldIH

G. D. Bouchey
Director, Nuclear Safety

CC: WS Chin - BPA
AD Toth - NRC Resident
NS Reynolds - Debevoise 8 Liberman
JC Plunkett - NUS Corporation
R Auluck - NRC DC

OK Earle - BER RO

EF Beckett - NPI
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r8NP 2

c. Limit the release of radioactive matedials by
closing the primary containment barrier 9n case
of a major leak from the nuclear system inside
the primary containment.

1.2.2.5.12 Main Steam Line Plow 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 axe, closed in
,case of a main steam line break outside the pgimary containment.

I

1.2.2.5.13 Main Steam Line Radiation Monitoring I System

The main steam line radiat9.on monitoring system consists of
four gamma radiat9.on monitoxs located externally go 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 stea61ine isolation valves.

1.2.2.5.14 Standby Service Hater and HPCS Service Nater-
Systems I

l
The standby service water system consists of two 100 percent
xedundant, systems. Each system consists of a spray pond and
pump and piping supplying +e associated residual heat removal
system heat exchanger, standby diesel generator, essent9.al
ETAC coolers, RHR and LPCS pump coolers, sampl'e coolexs, and
post-LOCA hydrogen recombinezs.

Cooling water is supplied during a postulated loss of coolant
accident to the RHR heat exchangexs to remove heat when the
containment cooling mode of the RHR .system is placed in oper-
ation. During normal operation, standby service water 9.s also
supplied to the RHR heat exchangers for the shutdown funct9.on

l
e st

ECCL, sC, ~+
e S service water system shares spray pond A with the

standby service water syste!R~ The pump supplies cooling
water to the HPCS d9.esel generator and the essentia.a3: HVAC .

coolers for the HPCS d9.esel generator and HPCS pump areas".

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

1 2-29
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rid? 2

LOCA. This is accomplished by dixecting the leakage through
the closed main steam line isolation valves to a bleed line

to an area served by the SGTS. The flow is effected by a
blower which directs the leakage into the reactor building
and eventually thxough the standby gas treatment, system.
Thus, leakages through the MSXV will be processed by the
SG se to the atmosphere.4 gee. o+te&
1.2. . 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'n electxohydraulic govexnor for "

normal operation. The turbine-generator 3.s .provided with'an
emergency trip system for turbine overspeed. The. rating of'" the turbine-generator is 1@154@745 kW at 2 5'n Hg abs.

The generator is a direct-driven, three-phase,
60-Hertz,'5,000-volt,1800-rpm, hydrogen inner-cooled, synchronous

generator rated at 1,230 NTA at 0.975 power factor,'0.'58
','hortcircuit ratio at a maximum hydrogen pressure'f 75'sig-

1.2.2.6.2 Main Steam System

The main steam system consists of four 26-inch diameter,'1'ines
(which expand to 30-inch diameter lines inside ~e turbine
building) extending from the outermost main steam 1'ine isola=
tion valves Co the main turbine stop valves. The use of

four'ain

steam lines permits testing of the turbine stop
valves'nd

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

'SXVto the turbine stop valve is 1250 psig at 575oP.
Other'eaturesinclude drains and parts of the turbine bypass

systems

1.2.2.6.3 Main Condenser
l P

The main condensez is' triple-pressure, single-pass, deaerat-
.. „ ing-type condenser with a divided water box. The condensez

includes provisions for accepting up to 25% of"the main steam
. 'low at design conditions from the turbine bypa'ss system'and

sezves as. a heat sink for several other flows, such as ex-
haust steam from the feed pump turbines, cascading heater
drains, feedwater heater shell operating .vents, 'and, conden-
sate pump suction vents.

'
II
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1.2.2.9.6 Gaseous'adwaste System Control

Gaseous radwastes are discharged through a reactor bu9.lding
elevated release point; Radiation levels of the release are
cont9.nuously monitored and recorded. Xsolation of the
main condenser'off-gas is automatically initiated prior
to release should the act9vity 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 radiat9.on levels during
operation or shutdown conditions have been considered Mi determining the shielding recpxirements.

3 1.2.2.11 Fuel Handling and Storage Systems

1.2.2.11.1 New and Spent. Fuel Storage
P

~New and spent fuel storage racks are designed to prevent in-
advertent criticality and load buckling. Sufficient coolant
'and shieldMg 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 X recpxirements, and prevention of keff
from reaching 0.90 under'ry cond9.tions or 0.95 u'nder flooded.
condiMons. y

1.2.2.11.2 Fuel Handling System

The fuel handling equipment 9.ncludes a 'fuel inspect9.on stand,
fuel preparation machine, a 125-ton crane, a refueling
platform, a new fuel transfer basket, gib cranes, and other

~ related tools for fuel and reactor serv9.c9.ng.

1.2.2.11.3 Fuel Pool Cooling and Cleanup System..

The fuel pool cooling and cleanup subsystem provides the re.-
moval of decay heat from stored spent fuel and maintains
specified water temperature, pur9.ty, clarity, and level.
This prevents spent fuel overheat and the buildup of ex-
cessive rad9.oactive materials in the 'cooling water> thereby

'inimizingposs le exposures to plant personnel

1.2-43
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TABLE 1.3-3 (Continued)
Page 3 of 3

'EMERGENCY CORE COOLING SYSTEMS
Continued)

Standb Service Water S stem
See Sect on 9.2~7

WNP-2
BWR 5
251«764

HATCH 1 ZIMMER
BWR 4 BWR 5
218-560 .'18-560

Flow 'rate, gpm/heat exchanger 7400

Number of pumps 3
f

Reactor Core Isolation Coolin

8000 5000

~S stem see Sect on 5. .6
e

Flow rate, gpm

Fuel Pool Coolin and Cleanu
~setem see sect on

Capacity, Btu/hr

600 at
1150 psid

400 at
1120 psid

5.7 X 10

400 at
1120 psid

6.6 X 10

aHigh-pressure coolant in)ection system utilized
A mode of the RllR system

Capacity during reactor flooding mode with more than one pump running
dHeat exchanger duty at 20 hours following reactor shutdown

'I

Flow per heat exch'anger
fIncludes HPCS Service Water Pumps

gf,:;a,
i' Ii:

I
~ e ~ ~
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ITEN

.125Vp 250V PC
Battery
Capability

125Vg 250V DC
Charger
Capability

Spare 125V DC
Charger

Communication
Systems

CIIANGE

Rovised supply capability fromi 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 Hicrowave System and tho
commercial telephone exchange
system are not redundant

HNP-2

TABLE 1.3-8 (Continued)

REASON POR CllANGE

Increased dc loads

Increased do loads

Spare charger is too large
to provide backup to
Division 3

Redundancy not required.
(llowover, some plant com-
munication functions may
he served by either system)

Page 10 of 10

PSAR PORTION IN
HHICN CllANGE IS

DISCUSSED

8 '.2

8 ' '

8 ',2

8.2.1.5
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~8NP-2

pool water is circulated through the system, suction is
taken from surge tanks, flow passes through the heat exchanger
and filters, and it is discharged through diffusers at the
bottom of the fuel pool. Pool water temperature is maintained
below 125 F. The FPCC system can be interconnected with the
RHR system to increase the cooling capacity of the FPCC system
urin la t sh own.

Hag and low eve 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.

~~p
No special tests axe required to insure system operabilit
because at least one pump, heat exchanger, and filter-8eral'ex're continuously in operation while fuel is stored
in the pool. 'Duplicate units are operated periodically to
handle abnormal heat loads or to replace a unit for servic-
ing. Routine visual-inspection of the system components,
instrumentation, and trouble alarms are adequate to verify

stem o erabilit
Z

3.1. . . .1. Ra xoactive Waste Systems
1

I

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 re-
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, concentrationi solidificationi
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 hand
packaged in shielded steel containers. Dxy 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
controlled area are below those allow'ed by applicab1e regula-
tions.

3 '-78
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TABLE 3.2-1 (Continueu}. Page 9 of 23

Principal Component
1

Scope
of . Safety

Supply Class
2 3

Loc-
ation

4

Quality
Group

Classi-
fication

(5)

Quality Seismic Com-
Class Category ments

6) (7

.7 Valves, beyond outermost
containment isolation
valves GE/P

.8 Hechanical modules . GE

21. Fuel Pool Cooling and Clean-
up System (Pigure 3.2-12)

.1 Vessels, filter/demineral-
isers P

I
,2 Vessels, other ~ P
.3 Heat exchangers P
.4 Piping ~ P
.5 Pumps P
.6 Makeup System (normal) P
.7 RHR Connection 48%lmsaP P

..8 Hakeup System (emergency) P
.9 Piping, suppression pool

to outer'solation valves P

22. —.Control Room Panels
.1'.Electrical modules, with

safety function GE
.2 Cable, with safety funct-

ion GE/P

0
G
G
G
Ci

G
3
3

W

H

RiW
R

R
R

C
C
C
C
C
C
C
C

N/A

. N/'A

R,W C
RgW . C

'

IZII

IZII
IZIIII
ZI
I
I

II
ZI
4K ÃI/II
IZ
I
I

(12)

(18)

(1o) (32)

(18)

23. Local Panels and Racks
.1 Electrical modules, with

safety function GE
.2 Cable, with safety funct"

ion P

24. Off-gas System (Pigure 11.3-2).
~ 1 Tanks .GE
.2 Heat exchangers - GE
.3 Piping P
.4 Pumps GE
.5 Valves P

'G.
G
G
G
G

R
L

R

TiH
TeW
'TiWgO
TgW
TiH

N/A

N/A

C'
.

C
C
C,—

IZ
~ II
IZ
IZII

., ZI
~ ZIIIIIII

(16)
(16)
(16)
(16)
(16)
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TABLE 3.2-1 (Continued)

AMENDMENT NO 7
November 1979

Page 20 of 23

Notes (Continued)

15.

16.

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 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'tandards 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.

Only equipment associated with a safety action (e.g.,isolation) need conform to, a safety function.
Chapter 15 conservatively analyzes a postulate'd simul-
taneous failure of all the radwaste tanks in the rad-
waste building. The analysis assumes that 1 percentof the iodine is released to the atmosphere and, at the
time of failure, all tanks 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 lightof the requirements of Regulatory Guide 1.29, Rev. 1,that the radwaste system is properly classified and
changes are not required.

17 DELETED

1&. To comply with Regulatory Guides 1.,26, Rev. 3 and 1.29,
Rev. 1,

~ g ~

3.2-30
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WNP-2 AMENDMENT NO. 5
August 1979

TABLE 3. 2-1 (Continued)

Notes (Continued)

'I '

19.

20.

21.

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 seismic-system analysis for the SSE and OBE. The

'owerconversion 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 structures as described in 3.8.4.1.3" .

.The condensate storage tanks are designed, fabricated,
and tested to meet ASME Code, Section III, subsection
ND-3800. In addition, the specification for thi;s tank
requires 100" percent surface examination of the sidewall'o bottom joint„and 100 percent volumetric examin-
ation of the side wall weld joints.

t
\

Not Used.

22.

23.

24.

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

)

Equipment, piping and valves which are part of the rad-
waste system but not used foi. processing radioactive
fluids are designed to Quality 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 sludges 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 fluid and are not
manufactured with an "N" stamp.

3.2-31
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WNP-2 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 Building
The reactor building is located within the interior of the
plant complex. The general arrangement and principal features
of the reactor building are shown in Figures'.2-1 to 1.2-7,

r
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.
I

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 's open, as
i;t ~is during refueling periods, the reactor building .also pro-
vid'es primary containment. The building houses the primary re-
actor system, reactor auxiliary and cooling systems, and
facilities necessary for refueling operations.

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

ao

b.

co

Refueling and reactor servicing equipment

New and spent fuel storage facilities> ~nJ~.~q 44m.
Fm( 'P~h C G~g st+~
Other reactor auxiliary and 'service equipment,
including:
(1) Reactor core isolation cooling system

I

(2) Reactor water cleanup system

(3) Standby liquid control system

(4) Contxol 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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AMENDMENT NO. 4
June 1979

g. Cable room air handling units (2)

h. Control zoom air handling units (2)

i. RHR pump room cooling coil (3)

RCIC pump room cooling coil
k. LPCS pump room cooling coil
l. HPCS pump room cooling coil
m. Motor control center room cooling coils (5)

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

Standby service water pumphouse (2)

To cool the items of equipment listed above, the standbyservice water pumps take suction from the spray ponds and.pumpwater through the various heat exchangers and coolers requiredfor normal and emergency shutdown. The water is retuxned tothe spray ponds through the spray distribution piping shownin Figure 1.2-14. Emergency power is provided to all equip-
ment required for operation of the standby service water system.I

The standby service water system is classified as. Quality Group
C as defined in Regulatory Guide 1.26, Rev. 3, and in Table3.2-1.

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.

The standby service water system, including the spray pondstructures 1A and 1B and the pumphouse structures lA 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 completelyredundant, and each spray distribution. system is capable of
providing sufficient cooling to safely shutdown the plant.

3.8-113



7'l
. ~

%'L

:

p. 7 EC ~4 ~agar a Ca>

gee p- ~ "~+a ~~(;~~ mh~ M)

tr

1

'I ~
<)e

t

I

I

h

C. I

V

C



I
NNP-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 (includinq electrical, 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-
inq and after the test.
3.9.2.2.2.15 Fuel Pool Cooling and Cleanup ~yes~,

Sec c

3.9.>2.2.2.16 Balance of Plant Safety-Related Mechanical
Equipment

Balance of plant Seismic Cateqory E equipment, components and.
accessories are designed based on results determined analyti-
cally tsee 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 af ter an earthquake of magni-
tude up to and including the SSE. These test programs'mple-
ment the criteria stated in 3.9.2.2, 3.9.2.2.1', 3.9.2.2.1.$ ,
3.9. 2-2. 1- 2 < 3.9. 2- 2. 1. 3, and 3.9.2.2. 1 .4. The dynamic tes ts

. met the seismic loading requirements as defined by the appli-
cable floor response spectrum curves for the appropri'ate
damping coefficients.
3.9.2.3 Dynamic Response of Reactor internals Under

Operational Flow Transients and Steady State
Conditions

The major reactor internal components within the vessel were
subjected 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.,
Zn generalt 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

t

'3.9-36
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The design loading combinations and limits for the pump in-
clude the following:

a. Normal plus upset loads: This includes the
simultaneous effect of normal operating loads<
design pressure, temperatuxe, 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'upports
are designed to withstand the static seismic
forces applied at the mass center, 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 opexating
loads. The allowable 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 XXI, is used as a guide in calculating
the thickness of the pressure retaining parts
and for sizing the cover bolting.

e. Xdentified thermal transients: Equipment oper-
ates between 70 - 545 F. Transient analysis
is not required for Class XXX components in this
temperature 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

3 9-55
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9.1.3 SPENT FUEL POOL COOLING AND CLEANUP SYSTEM

9.1.3.1 Design Bases

The fuel pool cooling and cleanup system has been designed 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 TableS3."2-1~ f,l-> ~

t7P&tg+~ I

6 +he 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-
trolling fuel pool water clarity so-.that fuel
assemblies can be efficiently handled under
water.

c ~

Minimizing fission product concentration. in the
fuel pool water thereby minimizing 'the release
of fission products from the pool to .the reactor
building environment.

Monitoring 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 stake-up flow
rate fiom the condensate transfer system.

Maintaining the'fuel pool water temperature be-
low 125 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 depsity fuel
racks. The estimated refueling data is given
in Table 9'.1-3.

9.1.3.2 System Description
}. l,s.2 f p~gQ(~r

, The fuel pool cooling and cleanup'ystem 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-equilibrim fuel cycle

~ conditions.

9.1-23





Fo3lowing any seismic event 'or major plant disturbance, i.e.,
during abnormal operation, the system is designed to preventfuel pool boiling and maintain adeauate water level in the
spent fuel pool by means of the following:

ao

b

Co

I l
Automatic iso, o~~ low fuel pool'ater levelof the Seismi oKYng portion of the system
from the non-std.'smic, cleanup portion of the
system;

Remote-manual startup from the control room of
redundant, active components of the 'fu'el pool

I

cooling portion of the system and initiation ofsafety grade cooling water, i.e., standby service .water (SW), to the fuel pool~heat'xchang ers
Remote-manual, redundant SW system@ make-up to thefuel pool and fuel pool level monitoring from thecontrol 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 deminexalize suppression pooL water.

The pool cooling and cleanup system consists of two 50% .

capacity circulating pumps, two 50% capacity heat exchangers,
two,100% filter demineraLizers, two skimmer surge tanks., and
the,'recgxired piping, valves, and instrumentati'on. The pumps
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

't

the bottom of the fuel pool and reactor well. The water
flows from the pool surface through scuppers and skimmer
weirs to the surge tanks. Make-up water for the system is
transfex'xed from the condensate stoxage 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 th'e fuel pool. ee. aeemsadLream. a d4e 5'+< ~~~

I

Fuel pool water is continually recirculated except when
draining the reactor well an( dryer-separator pit.

The'peratingtemperature of 125 P is permitted to rise to 150 F
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 refueling
in the'vent that a Larger than normal batch of fuel 'is
stored.

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

Puel 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 (Pe, Cu, Hg, Ni,
etc.) of 0.1 ppm or less with a pH range of 6.0 to 7.5.

9.1-24
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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 transferred 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 pdecoating
operation and the return to normal system operation. A
strainer is provided in the effluent stream of the filter
demineralizexs to limit the migration of the filter material.

~, The two filter deminexalizex units axe located separately in
~'hielded cells in the radwaste building. Sufficient clear-

,s"„ance is provided in the cells to permit removal of the filter
elements fxom the vessels. Each cell contains only the fil-
ter demineralizer and its associated piping. All valves axe
located on the. outside of one shieLding wall of the cell, to»
gether with necessary piping and headers, instrument elements f
and controls.
Instrumentation is provided for both automatic and remote
manual operation. Indication is provided in'he'ontrol 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 ox 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 contxoL room whenever the
level is either too high or too low. The trip point is ad-
justable 'over the range of the skimmer weir adjustment. t~a
The pumps are controlled from~!~the pump room>or the
vicinity of the fuel pool filters.

A pump Low dis-
charge pressure alarm annunciates in the contxol room and in
the pump room. The controls for. the, remote controlled fuel

. pool discharge valves are located'n a rack in the pump room~Z ~W
~ The open or closed condition of each. of these valves is in- ~W(v~.
dicated by a light in the pump room~~
The'flow rate thxough the filter demineralizers is indicated
by a flow indicator on. the pump room panel.

9. 1-25
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A high rate of leakage through the refueling bellows assembly,
dxywell to reactor seal, ox the fuel pool gates is indicated
by lights on the operating floor instrument racks and is
alarmed in the contxol room.

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, ance flow
indicators are provided to moni.""- ithe condition of the.
filter demineralizexs.

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 (RHR) can
be operated in parallel with the fuel pool cooling and clean-
up system during this condition when the pool has a ~eater
than normal load and when its temperature exceeds 125 P. The
RHR system can be used in pazallel with the fuel pool cooling
system to remove abnormal heat loads, as well as during the

'ormalrefueling 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.

The fuel pool heat exchangers are@cooled by the reactor
building closed cooling water system to prevent contamination
outside the reacto'r building in the event of a fuel pool heat
exchanger tube. failure. The system can maintain the fuel
pool water temperature below 125 P 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
poop water temperature is permitted to rise to approximately
150 P while the system water flow is diverted from the pool
to dxain the reactor well and dryer-separator pit, or when
larger than normal batches of spent fuel are stored in the
poole

There are no connections to the fuel storage pool which could
allow the fuel pool to be drained below the pool gate between
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 axe placed to minimize stratification of

9.1»26
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9. 1. 3. 2. 2 Abnormal Operation
The portion of the FPC system which is required for coolingthe fuel pool is logytg within the reactor build'fhg and isdesigned to Seismic7lI~cditeria. The portion of the .FPC systemwhich is used for fuel pool cleanup is looted witnin the rad-- waste building and L isolable from the reactor building .bymeans of two. Seismicn'X'kolation valves per line located- within the reactor building. The isolation valves are eithercheck valves or motor operated gate valves. The'motor opera-—'ed valves close automatically on a fuel pool low waterlevel condition.

I%',r

The redundant, active. components required for'fuel poolcooling are powered from division 1 and 2 power sources
~ Following a loss of off-site power, these components can beenergized f=om on-site emergency power. On a loss of reactorbuilding closed cooling (RCC) to the fuel pool heat.

exchangers, the RCC lines tithe heat exchang'ers can be iso-lated by redundant, Seismic', ihotor operated gate,'valves
powered from separate Class lE power supplies. Standby se-vice water (SN) can be supplied to the heat exchange s throughmotor operated valves. which are normally key locked closed.Radiation detectors are located on the SN return fines.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 tothe reactor buil@,nq accident environment or else, they arelocate4 in nclosed rooms meeting the criteria set in~'3.11.,4.2. The uel pool equipment room located on'he 548foot location is provided with both division 1 and 2 reactorbuilding emergency cooling system.

V

i i
*During abnormal operation the SET system is

available to cool 'the fuel paol heat erchangers preventing any
. bailing of the fuel pool. The SW pressure is higher than the

fuel pool pressure; thus, any leakage will be into the fuel
":'pool system. Tn additian, radiation monitors an the SM 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 t

water from being siphoned out of the pool and uncovering the
s'pent fuel. Flow control valves at the operating floor
enable the operator to achieve optimum recirculation patterns
to control and maintain the specified water quality and oper»
ational conditions.

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 Pa"egoryI, Safety Class 3 sta Qg erv'ce water ate~ This con-
nection suppliesh

aS'4.oM~On

r demineralizer continual performance
an wx

ann water conditions as specifxe

sy (FPC) are designed to ASME Section III, Class 3:
pool co 'umps, filter demineralizers, pumps, es, and
piping, FPC 'ng, and fuel pool heat exchan . The system
heat exchangers ar so designed to the ndards of the
Tubular Exchangers Manu urers A iation, Class R.
Piping in the reactor builds controlled and supported to
Seismic Category I requ'nts. . water lines between the
fuel pool and RHR ems are designed ME Section III,
Class 3, Seis 'ategory I requirements FPC pumps axe
not desi to Seismic Category I requirements. densate
pi 'n the reactor building is controlled and suppor

A radiological evaluation of the cleanup system is presented
in Chapter 12.

Prom 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 1.13, Revision
1 wi,th exceptions as noted in this section.

9-3,-27



I,

I

~1

P

I

!



4

All piping connecting to the fuel pool<
actor well, and dryer geoarator pool and their. respective

liner drains are SeismfcR 4p to and including either the nor-
mally closed, manually operated drain valve or the normally
open, redundant isolation valves which can isolate the non-
seismic portion of the system. Since the fuel pool system is
at low temperature and pressure (moderate energy system)
postulated breaks in the Seismic< I portion are limi(ed to
cracks

I

Fuel pool cooling can be established and monitored from the
control room following a design basis LOCA.. Entry doi 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,
suf ficient operator time is available af ter a LOCA or.'any
other event for the operator to take action.
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I.9.1.3.4 Testing and Xnspection Requirements
~cgCyb whack. Meu

No special testshare required because at least one pump,l heat
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 servicing. Routine visual inspection of
the system components, instrumentation, and trouble alarms
are adequate to verify system operability.

S'cu ~ *~~~
pk zL0 ~ << c- ~

lA+CA ~ dg p4

~
~
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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 exchanger
Cooling Hater Flow, gpm/heat

exchanger
Code and Standards

Seismic Category

Fuel Pool Circulation Pum s

Number
Type
Material
Flow p gpm
Head Ft of H20
Motor Size hp
Seismic Category
Code

Fuel Pool Filter Demineralizer

Number
Design Flow Rate, gpm
Design Pressure, psig
Design Temperature< F
Material
Code
Seismict~aV~
Pi in and Valves

Design pressure, psig
Design Temperature, F
Material
Code

S«~

~~ pdlM~

2
Tube and Shell
SS/CS
4.0 x 10

I

575
ASME/XIIMlass(3 and
TEMAMlass R

2
Horizontal, centrifugal
SS
575
160 I

40
~X
ASME/IXX-Class, 3

2
1000
150
150
CS-Plastic Lined
ASME/XIXMlass 3
ZI

150/300
220
CS
ASME/XXIMlass 3

9.1-65
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I

Elevation differentials between the low-low level sett.ing and
the HPCS pump impeller (Elev. 420'-4Q") and the RCIC pump
impeller (Elev. 427'-3") provide a suction head of at least
20 feet during HPCS/RCIC operation. (Tank bottom elevation
is at 443't.)
Thermostatically 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. I

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) iq

designed to remove heat from plant system's
which are required for a safe reactor shut-
down following a LOCA.

b. The system is designed to remove reactor
.'ecayheat from the residual

heat'removal'ystem

during normal plant shutdown.
c. The system is designed to perform its

required cooling water function following'
LOCA, assuming a sinqle active failure.

d. he system is designed to provide!a means
of flooding the vessel and containment,
i.f required during the, post-LOCA period.
n ~ ~

f. Tesysem signed 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
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
separate pumphouses designed to Sei.smic Class I criteria.
The pumps discharge to three independent piping. systems
which serve emergency core cooling system equipment;, aux-
ili.ary plant equipment and reactor shutdown cooling equipment.
(See Figure 9.2-10 through 9.2-13).

9. 2-27
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During normal shutdown cooling, control of biological growthis provided by the circulating water system. (See 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 towers or spray pond to
replace water lost during normal operation due tq, evaporation
and drift. Xn 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, 150oP, and with a corrosion allowance

<of 0.080 inches.

I~ If

EQUIPMENT DESIGN PAEVQKTERS

Standb Service Water Pum s (SW-P-lA, SW-P-3,B)

Quantity

Driver
Design Capacity
Head

Motor —AC

10,500 gpm

500

HPCS Service Water Pum (HPCS-P-2)

Quantity

Driver Motor —AC

Design Capacity

Head

1,200 gpm

'23 ft.

9.2-29
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WNP-2 AMENDMENT NO ~ 13
February 1981-

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'ntiresystem is adequately protected to withstand tHe .follow-
ing adverse environmental occurrences:

a. Design Basis Earthquake

b. Design Basis Wind Loads

c. Tornado

Red4ndant trains of the standby service water system are
separated 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 following
event's:

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

1

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

c 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 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

4 ~ ck4M~W
A manua y set locked control valve is provided in the
retu'rn line of each of the two standby service water sub-

9 2-30
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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 radioactive leakage in one of the subsystems,
that subsystem is isolated by operator action in the main
control room and the cooling requirements are met by the

~ redundant t~ain. Consequently, radioactivity released to the
a onds and or cooling tower basins is minimize'd.

CL

n 1 e wx e RHR system is provided from the "B"
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 following a loss-of-coolant
accident.

The standby service water pumps are provided with'ouble
valved, normally closed bypass connects.ons 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 system coolers and heat.exchangers. The system is
balanced for optimum operation and the throttle valvesleft i:n 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 conditi'ons in other
portions of the system.

Redundant spray pond low level switches in each spray pond
pumphouse automatically close the, 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'pray ponds always maintain sufficient inventory to meet the
system requirements delineated in 9.2.5.

9.2-31
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Page I of 3
TABLE 9 2-5

E UIPMENT REOUIRING STANDBY SERVICE
HATER TO ENSURE PLANT SHUTOON

E ul nt Cooled
Required
~FIoi- mI I >

Design Heat
Load

(Btu/hr)

Calculated
Heat Load

(Btu/hr)

D I vis ion I

I ~ Standby Service )bter
Pumphouse»A» Cool er

404,000 380,600

2 Diesel Generator "A"

3 Diesel Generator Bul idlng
„»A» Cool ers

1650 (2)

144

15,600,000

716,0M

11,692,427

, 716,000

4 LPCS Pump debtor Bearings

5i LFCS Pump Room Cooler

6i RkR "A» Pump Seals

7 ~ QR "A» Room Cooler

4 (3)

12 (2)

Bi O.C Motor Control Center Room Cooler 20

9i I4stor Control Center Room Cooler

10'ontre I Room Cooler

I I ~ Cable Spreading Room Cooler

12'»l tchgear Room Cool er

15

l20

l3 Hydrogen Reccmbfner "A" MCC fhom Cool er I I

14'ydrogen Reccmblner "A" Aftercooler 50

15'ydrogen Recomb Incr»A" Scrubber

16' RID "A" Heat Exchanger

IO

7400 (2]

I Anal er IO

4 Arm TQI'AL

to,Wz W
I) Based on 85'F Standby Service Hster Supply

unless athena'sa
noted'2):

~ Design based on 95 F Standby Service Water Supply
3) I'esign based on 90 F Standby Service )hter Supply
4) 'ee Table 6+2-2 for design parameters

280,MO

165,000

84,200

71,280

285,000

160,000

370,000

52'00

(4).

42,500.

'40

~ 270,860

"+0

I 149,650

40,533

~ 43 ~ 130

256,500

'4,6M

327, 100

36, 174

250,000

50,000

Var labl e

23,571
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lAP 2 ANEKHENT M)» 11

September 1980

Page 2 of 3
TABLE 9»2-5 (Continued)

E ul ment Cooled

Olvlsion I I

Required
F law-c~(1)

Oeslgn Heat Calculated
Load Heat Load

(Btu/hr) (Btu/hr)

1 ~ Standby Serv ice Nster
Pumphouse "% Cooler 404,000 358 F100

2» Ol encl Generator "8" 1650 (2) 15,600,000 1'I
~ 692,427

3» Olesel Generator Bui !ding
"Be Coolers

4» Ofesel Generator Area Cable
Cooler (Corr tdor)

5 R)R "Bn Pump Seals

6 RIR <% Pump Seals

7» R)R "Be Room Cooler

8» RIR "% Roan Cooler

9» RCIC Pump Roan Cooler

10» Hetor Contr ol Center Roan Cool«

I I ~ 'ontrol Roan Cooler

12» Cable Spreading Roan Cooler

13 Switchgea Roan Cool er

14» 'ydrogen Recanbln« "Be Aftercooler

15 Hydrogen Recanblner ~ Scrubber

144 ~

12 (2)

IZ (2)

12

15

120

10

716,000

I49»000

165,000

165,000

60»000

71,280

285,000

160;000

320,000

716,000

105,680

>o

145,650

160,530

37,270
I

43 130

256,5M

74,600

305,400

250,000

50,000

'16» Hydrogen Recanb incr "fF MCC Roan
Cooler 52»500 36'74

17 RN "Bn Heat Exchanger 7400 (2)

18 Anal ter Rocxn 1er 10

TIDAL

z.I): Based on 85'F ~ndby Service Hnter Supply
: unless othenrise noted»

2) Design based cn 95 F Standby Service Hater Supply
3) 'See Table 6 2-2 for design paraneters

(3)

42,I
Variable

23» 571

9»2& I
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NNP-2

Room

HPC S pump Room

Div 1 LPCS Pump Room

D9.v. 2 RCXC Pump Room

Div.
Div.
Divo

Div.
Div.

1 RHR Pump Room - - » .- - — - --
2 RHR Pump Rooms (2 Pump Rooms)

1 MCC Room (EL. 522)
2 MCC Room (EL. 522)
1 D.C. MCC Room (EL. 471)

Maximum Allowable
Ambient, Terna. (oF)

148

148

148

148

148

104
104

104

Div- 1 H2 Recombiner MCC Room
(EL 572) '04
Div. 2 H2 Recomb9ner MCC Room
(EL 572) ~ ~ ~ ae 104

Div. 1 Reactor Building Analyzer
Room :104

I

Div. 2 Reactor Building Analyze
Room 1B 104
P~Q g )+O

The electrical equipment rooms are isolated from the
reactor building heating and ventilating system upon a

'ignalof building 9.solation.

All Components of the reactor building emergency cooling sys-
tem are des9.gned as engineered safety features'and are powered
from the same d9.esel generator bus as the equipment being

~ served. Since each separate cool9ng system services redundant
emergency equipment systems, a failure of one codling systemwill not effect the operational function of the other cooling
systems or the safe shutdown of the 'reactor. The means of
prot:ecting the system vents and louvers from miss9;les is dis-
cussed in 3.5.
All ductwork connected t:o the fan co'il units in this system is
designed t.o Seismic Category X requirements. The system fans

': are constructed and rated in accordance .with the appIicable
AMCA standards. The water cooling coils are designed and

~ code stamped in accordance w9.th the requirements of the
ASME Code, Section XXX Class 3.

1
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9.4.9.2 System Description

The reactor building emergency cooling system is depicted in <~4. ashy
I Figure 9.4-2. Each of the 0~~ rooms housing critical

ecpupment is provided with an individual air handling unit
which is fully enclosed within the room. Eych air handlin
unit is comprised of a direct drive centrifugal fan and a
water cooling coil in a sheee meeal housing. Water is sup- 4ooehean
plied-to the water coils by the standby servi,ce water system
(see 9.2.7). During normaL operation, aLL ak
handling units are in standbv.

All.units recirculate the air within the room they serve, re»
moving the heat generated in the room via the water coiL, to
maintain temperatures below the design Limits listed in
9.4 9.1.

9;4.9e3 Safety EvaLuation
4HL~~

Each of the ~~mr emergency ecpx9.pment rooms. in the
reactor'uildingis provided with a separate, independent cooling

syst: em, all components of which are located within the room
serviced; Each cooling system is powered from a Class LE bus
of the same division's the ecgxipment it serves and is de-=
signed to withstand the effects of a safe shutdown earthquake.
A failure of one cooling system will not affect the opera-
tional function of any other system or the safe shutdown of
the reactor.
The air handling units serving Chic wibc pump rooms are
interlocked electrically with the pumps they serve in such a

th th

a. Reactor vessel Low water .level
~ r

b Eigh drywell pressure

c Eigh radiation level in reactor building exhaust
ventilation system

',~e. <~ po-~p Ao~ coo(err olao.'kcu+ o~ hoss of
0005L~ ycsuhef .

9 '-54
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9.4.9.4 Testing and Xnspection Requirements

All components of the reactor building emergency cooling sys-
tem are noxmally in standby and are accessible for aut~f-
service inspection. All system ductwork and components are
subjected to leak tests and all piping systems are subjected
to hydrostatic tests during manufacture and erect'Xon.

The cooling system is subjected to pre~perational testing at
design conditions and performance shall be verified periodi-
cally by testing during unit operation.
9.4.9.5 Instrumentation Reegxirements~ 5l~ aQ 44a mme~

):. isa. e+m ain hansiing units manning the pump seems ase
), controlled identically. Each is electrically interlocked ~

"" with the pump it serves to operate when the pump opexates.
Running lights fox. 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
cail when the pump is started. A Local manual switch
is provided in each pump ra e th ir hand1ing
Unit fan e ~A

QN-AUTOMPP switch sprang back fram OPP to AUTO) i,s px'o-
'idedfar each unit in the main control room. Naxmally all

switches are in the AUTO position and the units are in
standby. Xn the AUTO mode, any of the three isolation sig-
nals listed in 9.4.9.3 will cause the following'operatianst
via electric interlocks:

a. Aix handling unit fans start.
b Standby service water system is energized when

the associated emergency diesel generators start.
I

Solenoid valves associated with the air operated
dampers in the reactor building ventilation sys-
tem supply air ducts to the MCC and analyzer
roams are de~ergized; thus isolating-these

ams fram 'the balance 'of the reactor building. ~
P +~empera ure xn xcators for each af the ~pment

roams are provided in the main control room. Separate temper-
ature switches in each roam will annunciate an alarm 'in the
main control roam in the event that temperatures exceed the
design limit

III ~t
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TABLE 9.4«2 (Continued)

c. Reactor Buildin Emer enc Fan Coil Units

I
C)
Cl

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

3 ~

4 ~

5 ~

Air Flow per
Unit (ACFH)

Sensible
Cooling
Capacity
(Btuh)
per unit
Total Static
Pressure
(inches,w.g.)

5208

165,000

1.34

6. Area Served

7. Water Sup"
ply Service

8. Seismic
Category

RllR Pump
Rooms

Standby
Service
Water .'~

2. No. of Units 3

A~i,
coke 5

aS
S~~

ad

RRA-FC-4

15,625

500,000

1.64

HPCS Pump
Roam

Standby
Service
Water

RRA-FC-5

9'375

'80

F 000

1.46

LPCS Pump
Room

Standby
Service
Water

RRA-FC-6

3125

60,000

1,53

RCIC Pump
Room

Standby
Service
Water

RRA-FC-10
RRA-FC-11

5730

71,280

0 '
HCC Rooms

Standby
Service
Water
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NNP-2

For each liquid off-line detector location, 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 detection assembly consists of a scintil-
lation detector mounted xn 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 operability of the channel.
Power is supplied from 125 VDC non-divisional buses for the
control room radiation monitors 'and recorders, and from a
120 /AC local bus for the sample panels. p

C

The c'etector's local preamplifier unit is designed to remain
fully operational in their expected environment. Zf

exposed'o

radiation transients which exceed the channel range, the
channel maintains full scale deflection and returns to nomnal
functioning when the .transient has subsided.
Each radiation monitor, except'or 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 th'ese trips actuate corresponding
control room annunciators: one upscale (high radiation) Bnd
the downscale for the affected liquid monitoring channel.
High or low sample flow measured at the sample panel actuates
a contxol room high-low flow annunciator for the affected
liquid channel.

IAll alarms are annunciated in the control room. Liquid
monitor systems details are given in Table 11.5-2 and .the
monitor arrangemets are shown in Figure 11.5-7 and 11.5-&.
11.5.2.2.2.1 Standby Service Water Radiation Monitoring

System
A radiation detector is located off-Zine and samples the
standby service piping downstxeam 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
h t exchangers in t shutdown he removal mod >

or. o-~g
. l e. Wc.oe e FpC 'hea r G> wyatt~. i~W 4 e-
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