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$.2.8.3.4 UDemineralizer Systenm

Twe denmineralizer feed pumps are provided in each parallel
divisiea. Three mixed ced demineralizers are provided in
parallel in each division with two normally in operation with
the third {n standby. The demineralized water is nonitored
and sent to the demineralized water storage tanks,

$.2.8.3.8 Demineralized Water Storage Systenm

Two demineralized weter storage tanks are provided with a
heater to maintain a water temperature of at least :0°F at
all times. Three demineral.zed water forwarding pumps are
previded to send water to the MUWP system.

9.2.8.3,6 Makeup Water Preparation Building

A building is provided for all of the subsystems listed above
except for the well water storsge tank and the demineralized
water storage tanks which are located outdoors. The building
is provided with a hoa:;Q? systen capable of maintaining a
temperature of at least $0VF at all times.

The building does not contain any safety-related structures,
systems or components, The MWP system shall ke designed s0O
that sny failure in the system, including any that cause
tlooding, shail net result in the fallure of any
safety-related structure, system or component.

The building has a large cpen area about 25 feet by 40 feet
with truck access doors and services for mobile water pro-
cessing systems. These services include elecdiric power, Ser-
vise alyr, connecticns to the water storage tanks and a vaste
connection. Thie area will be used for mobile water treat-
ment systems oOr storage.

9.2.8.4 System Operaticn (Concaptual Design)
9.2.8.4,1 Normal Operation

During normal operation, the well pump is contrelled by a
water level controller to keep the well water storage tank
full. The well water forwarcing pumps are controlled by &
water level controller %o keep the filtered water storage
tank full., Normally, ore fiiter will be operating with the
sther filter in ctandby. The second filter 1is started frem
the control building or is automatically started by a low
water . vel in the filtered water storage tank. When any
filter develops a nign pressure drop, it is isolated and any

R.4-3%
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standpy filter is put into operation. One of the two
packwash pumps is operated o bacxkwash tngs fiiter. The
backwash is sent to the cocling tower blowdown by gravity.

Sodium hexametaphosphate is added to contrel saicium sulfate
or other fouling in the RO nmenbranes and sodium hydroxide i
added to adjust the pH for RO treatment.

The RO feed pumps are contrelled by a water ievel contreoller
which keeps the RO permeate storage tank fuil. These pumps
feed the water through both RO passes. The RO membranes Are
of the thin film composite type. The first pass permeate
which becomes feed for the second pASS NAE a pressure of
about 200 to 2%0 psig. Scdium hydroxide is added to the
|
1
l
\

first pass perm ate to adjust the pH to improve dissolved
golids rejection in the second pass.

The demineralizer feed pumpe are controlled by a water level
controller i:n the demineralized water storage tanks. Each
demineralizer containg 40 cubis feet of ion exchange resin in
a catien/anioen ratic of 1 to 2. When the effluent guality of
a demineralizer becomes unsatisfactory, it is sutomatically
removed from operation and the standby demineralizer is auto-
matically put inte cperation. The exhausted resins are regen-
erated offsite.

The demineralized water forwvarding pumps are controlled by a
pressure switch in thelir discharge piping. Nermally, @one
pump is cperated to maintain a specified system pressure.
When the pressure drops belcw a gpecified pressura, the
second pump is autematically put int? cperation until system
pressure returns to the normas range. If this does not
scour, the third pump is autematically put inte eperation.

$.2.8.4.2 Abnorral Operation

puring the early construction period and at certain times
later, the makeup water preparation system may either not ba
installed or may not be in cperation. Alse, there nay be
times when demineralized water .eguirements &xceed the pro«

duction capacity. During these periods, mnokile water treat-

ing systems will be used. They will be transpcerted to the

site by truck and will enter the malleup water preparation
building through large. When no longer veaguired they will be

removed.
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9.2.8.5 Evaluation of Makeun Water Preparaticn Performance
(Interface Requirements)

The applicant referencing the ABWR design shall analyze the
raw water gquality and availability and the reguired makeup
water quality and amounts to assure that these reaguirements

can be met. Any deficiencies in either quality or production
capability shall be met with nmopile water treaiing systens.

9.2.8.6 Safety Evaluation (Interface Reguirements)

There are no safety reguirements.

$.2.8.7 Instrumentation and Alarms (Interface Requirements)
One 4ivision of MWP components is normally in operation. The
components of the standby division are automatically placed
inte operaticn upon receiving a low level signal from thelr
downgstream watar storage tank.

The following ehall be displayed and alarmed lccally and in
the contrel building:

- Water level in all water storage tanks
- Running status of all pumps

- System pressures and differential pressures associ=
ated with the filters and RO modules

- Water guality menitcrs, including conductivity, oM,
turbidity and silica analyzers

All water storage tanks are provided with low-low water level
switches which stop the forwarding pumps for that tank.

$.2,8,.8 Tests and Inspections (Interface Requirements)
The applicant referencing the ABWR design shall prepars and

perform a precperational test program and teste in accordance
with the reguirements of Chapter 14&.

T IERERRRNNNNNNNa———— — P—— e e e L
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Table 9.2-15

MAKEUP WATER PREPARATION SYSTEM COMPONENTS

(Interface Reguirements)

All tarks are vertical, cylindrical type. All water pumps
are horizontal, centrifugal and single stage except the RO
feed pumps. All chemical feed pumps are positive displace~

ment., diaphragm type.

Component

R R e

Well
Capacity

Well Water Tank

Capacity

Well Water Pumps

Quantity
Capacity

Filters
Quantity
Capacity
Type

Filtared Water Storage Tank

Capacity

Backwash Pumps
Quantity
Capacity
Head

RO Feed Pimps
Quantity
Type
Capacity
Head

RO First Pass
Quantity

Type
Capacity

Major Design Features

PE L e T E Al T

at least 2,000 gpm

10,000 gallons

two
1,000 gpm each

two
1,000 gpm each
Pressure type, dual media

40,000 gallons

tWo
2,000 gpm each
50 feet

four

Horizontal, multistage
200 gpnm each

400 to 500 psig

two

2 to 3 array c¢f thin film com-
posite nembranes

100 gpn permeate each with 2% %
rejection
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RO Saco. a Pass
Quantity
Type

Capacity

- e - - -

RO Permeate Storage Tank

Capacity

Demineralizer leed Punmps

Quantity
Capacity
Head

Demineralizers
Quantity
Capacity
Resin

Demineralized Water Storage

Tanks
Quantity
Capacity

Demineralized
wvarding Pumps
Quantity
Capacity

Chemical Feed
Capacity

Chemical Feeu
Quantity
Capacity

Chemical Feed
Capacity

Chemical Feed
Quantity

Capacity

Water For-

Tank

Pump

Tank

Purmp

(NaHMPF)

(NaHMP)

(NaQH)

(NaCH)

Maicr Design Features

PR bk R R TR R R

TWO
1 ¢¢ 1 array of thin fila com~
pesits membranes

200 gpm permeata each sith 33 %

rejection
£,500 gallons

four
100 gpm each
230 feaet

six

100 gpm each

40 cubic feet 2f 1:2
cation/anion resin each

twoe
100,000 gallons each

three
200 gpm each

200 gallouns

two
10 gph each

400 gallons

four (three normally operating
with cne spare;
10 gph each
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Fioure 9.2-10

MAKEUP WATER PREPARATION SYSTEM

BLOCK FLOW DIAGRAM
(INTERFACE REGQUIREMENTS)
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234 Tests and lospections

loitial testing of the system includes perfor-
zance testing of the chullers. pumps and coils
for conformance with design heat (oads, water
flows, aod heat transfer capabilities. Ap imic-
grily test is performed o0 ibe sysi*m upos
compistion.

frovision is made for periodic inspection of
major compoments 1o ensure (he capability and
integrity of the systeru. Local display devices
ate provided to ‘odicate all vital Jarameters
required i testing and inspections.

The chillers are tested in accordance with
ASHRAE Standard 3 (Methods of Testing for Rating
Liquid Chilling Packages) The pumps are tesicd
/8 accordanse with standards of the Hydrauiic
lastuwte. SME Section VII! and TEMA C stan-
dards apply 10 the ASHRAE Standard 33 (Methods of
Uesting for Rating Forced Circulation Air-Cooling
and Hesung Couls).

Samples of chilled water mav be obtained for
chemical anaivses. Radicactivity is not expected
10 be in the shilled water.

92.125 Instrumentation Application

A regulated supply of demincralized makeup
water adds water to the turbine building cooling
water TCW expansion tank by water :vel controls,
and 1be chilier units are con- trolled indi-
vidually by remote manual swilches.

A temperaiure controller aad flow swited
continuously monitor tbe discharge of the evapo-
rator. 1f the temperature of the chilled water
irops below a specified level, the coatrol auto-
maticaily adjusts (he temperature control inlet
guide vaoes of the chiller compressor. Flow
switches prohibit the chiller from operating van-
less there is wals flow through both evaporaior
and condemser. o ¢ Section 3 11 for temperature
reouvirements. In case of a chiller or pump trip,
the rtandby units are automatically siarted.

Chilled water flow into and out of the
coptainment is controiled by isolation valves
which shall be automatically closed after a LOCA

LABIIAN
S .

signal. Coundenser water is provided from the
turbine building cooling water system. The
three way vaive on the chilled water cireunt
controls the temperature of the chilied water 1o
the cooliag coils from the areas thermocoupie

costroller The thermocouples are located in
each areq being cooled. The control room
operato - ¢ position
duriog led water
reture | alarmed.
Alterna valves, a
fiow ¢o!

Rem« dation of
any dry at of the
coil de

9.2.13 HVAC Emergency Cooling Water
System

9213 Design Basiy
92.13.1.1 Power Generation Design Fases

The HVAC emergency coo'ing water system
(HECW) (safetysrefated) shall provide ¢hilicd
water under normal plant operating condiiions (o
tbe cooling coils of the main control reom air
conditioning umits, to the diesel generator zone
coolers, and to the control building == ntial
electrical equipment room cooling coils. See
Table 9.2-9. The supply temperature s
44 6 F the return temperatyre is 62.6°F

92.13.12 Safety Design Bases

The HECW system performs 3 safety design
function.

(1) The HECW system shall aeliver chilled water
to the costrol building essential electrical
cquipment room coolers, the diesel generator
zone coolers, and the main cor'rol room
coolers during shuidown of the reactor,
operating modes and absormal reactor
conditions including LOCA

'3} Sufficient redundanscy and electrical and
mechanical separation shail be provided 1o
ensure proper operations under all coadi:
tions.

934
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The system shall be desigoed and copstructed
ia accordance with Seismic Category [, ASME
code, Section [I1, Class 3 requirements.

4) The system shall be powered from Class IE
buses.

&

The HECW system shall be protecied from
wissiles in accordance with Subsection
3.5.1.

Design features to preciude the adverse
effects of water hammer are in aseordance
with the SRP section addresv.ng the
resolution of UST A.1 discussed 10
NUREG-0927

{ O)

These features shall include:

(a) ap elevated surge tank to keep the
system filled:

(b) vents provided at all high points in the
sysiewn;

{¢) after any system drainage, venting it
pssured by personvel training and
procedures: and

(d) system vaives are slow acting.

The HECW svstem sball be protected {rom

failures of bigh and medium epergy lines as

discussed 10 Secticn 3.0,

92.132 System Descripticn

The HVAC emergency cooling water system

consists of redundapt gubsystems in three
divisions. M““goom two $0%

NQ““,‘”MI- units, two 50% pumps, instrumentat:on and

distriburion piping and valves to corresponding
coolin, coils, A chemical additiona tank is
shared by all HECW divisic~s. Each HECW division
shares a surge tank with the cm
division of the RCW gvgiem. The

is desigeed to cool‘i&-ﬁﬂﬁmm
<& mad
WRkol-room Wit oat-<billes.

Equipment is listed in Table 9.2-9. Eaca
¢ooling coil has a three-way valve controlled by
a room thermostat
#* Divsion A has one

Amendment 17

Alternately, flow may be . °

Em—g 4,/‘* j«\ . o p J.A::,‘

SIABIDIAN
—_——WJ

contralled by a temperature coctrol vaive. The

aebevitomy-ase deygonisd Divewos L s0o -

Dusasian H-powes, sespeciinvely. One cou  tiver
ir-tee-opereting wail. while the olher s on
siapeby Condenser cooling is from (B¢
corresponding division of RCW

Piping and vaives for the HECW system, as
well as the cooling water lines from the RCW
system, designed entirely 10 ASME Code, Section
111, Class 3, Quality Group C, Quality Assurance
B requiements. The extent of this
classification is up to and inciudiog draiaege
bloek valves. There are nof primary of
secondary containment pesetrations withio tbe
system. The HECW system is not expected 10
coutain radioactivity.

High temperature of the returned cooling
water causes the standby o nit 10 start
sutomatically, Makeup water is supplied from
the MUWI' systemu, at the surge tank. Each surge
tapk hes the capacity 1o replace system water
lotses for more thao 100 days during an

emergency.
92133 Safety Evalustion

The HECW system is a Seismic Caregory |
system, protected from flooding and tornade
missiles. All components of the sysfem are
desigaed to be operable during a loss of norma
power by connection (o the ESF buses. Redunoan!
components are provided 10 cosure Lhat an)
single component failure does not preciude sy
lem operation.” 1he system is designed to mee:
the requirements of Criterion 19 of 10CFRE0
Each chiller is isolated in a separate room.
92134 Testsnod lnspection  ¥1°° (¥

Initial testing of the system includgs per
formance testing of the ohers Fpumps and
coils for conformance with design capacity waier
flows and heat trensier capabilities. An inie
grity test is performed on the system upon
compietion.

The HECW svstem is designed to permit
periodic in-service inspection of all sysiem
-omponent: to assure the iategrity ard
capability of t .‘x)vncm

‘
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uft}‘!hc enly nen-safety-related peortions of the HECW divisicns
are *he chcmical addition tank and the piping from the tank
to the safety related valves whith isolate the safety re-

lated portions of the system.

LeH]

L
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The HECW system s desigoed for peciodic
pressure and fusctional testing to assure: (1)
the structural and leaktight integrity by visual
iaspection of the components; (2) the operability
aad the performance of (he active componeals of
the system; and (3) the operability of the system
as a whole.

Local display devices are provided to indicate
all vital parameiers required in testiz] and
ingpections. Standby features are periodically
tested by imitiating the transfer sequence durisg
sormal operation.

oy 2

The .m&wmm tested in accordance with
ASHRAE Standard 0. The pumps are tested in
accordance with standards of the Hydraulic
{ostitute. ASME Section VIII and TEMA C
standards apply tu the heat exchangers. The
cooling coils are tested in accordance with
ASHRAE Stapdard 33,

92.13.5 lastrumentation App'ication
A regulated supply of makeup water is provided

to add purified water (0 (he surge tanks by water
level controls,

The chilled water pumps are controlled frog rwgﬂ'w*

the miit control pasel. The standby

aguipped with 2o ioreriock which automatically
starts the stasdby ehier*and pump UpgH Tillure
of the opersting udit. s V(e Bandl,

~y
The Mm can %. controlled iudivi-

dually from the main control room by 3 remote
masual swiich. Chilled water temperature is
controlled Ly inlet guide vancs on each chiller
refrigerant circuit, Condenser waler flow is
controlled by a thres-way valve to provide
constagt inlet condensate water temperature.

A temperature controller apd flow switeh
coptinuousiy wonitor the discharge of cach

Amentment 17
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TABLE 928
HECW SYSTEM COMPONENT DESCRIPTION
HECQW Chillers
Type Centrifugal bermetic
Quastity ey sy |
Capaaty (refrigeration) %:-‘ ‘Qt 199 BTU/b each ,l
bad i freaen - |
Chilled water pump flow ‘?.‘&" 3 ‘;pn each |
e 26 g east ‘

Supply temperature 44 6°F

e |
Condenser water flow 564 gpm each
. bl 2nETaen [

Supplv temperature (max.) os’F

Condenser Shell and rube

Evaporator Shell and tube
HECW Water P v
!
Quantity 54 - 328 gpm each ,
2t HygprTreRcE |

Tvpe Centnifugal, horizoatal

mamenoment 14
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TABLE 929
HVAC EMERGENCY COOLING WATER SYSTEM HEAT LOADS
NORMAL EMERGENCY
Heat Chilled Heat Chilled
Load Water Losd Water
(x10% Flow (x10® Flow
DIVISION SYSTEM BTU/b) gpm) . l’_tl!{h gy
A hI;M room 135 el s m
/" diesel generator 083 62 0.8 62
: zone (A)
/ control buiding 149 R4 1.19 88
‘ elect. eg.
room (A
\ 2 0% 1§00 2.0% g C
| ~
| B diesel geperstor 086 e b4 0.86 b4
e (B)
control bidg, 1.19 84 1.19 48
slect. ¢q.
room (B) % 246
3, - zz 267
Total S P it
C wais COBUOI 135 38072 1.2 146 104
100m
diesel generator 086 53 64 0.86 @ b
zone (¢)
control bldg, 119 58 119 i8
elect. eq.
room (C)
p _
-4 263 256

Total LR 4% 330

Amendmant 17
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Tabl: 92:10
HVAC EMERGENCY COOLING ' /ATER 5YSTEM
ACTIVE FAILURE 2.<ALYSIS _
2 4 e
/'/’
Failute of diesel generator | Lot of ope refrigesator and e

start or failure of all power 10 2
single Class LE power sysiem bus

pump in x division would aot . o
permil sendicg chilled water o % | 4o
Aol

k3

the main control room “The o“l“\

other HVAC emergency cooliog A"

water (HECW) division would

send chilled water 1o the main

control room which would 3

maiotain adequate co0ling. @ ¢
Failure of auto pump or Same analysis as above |
refrigerator signal
Failure of 3 singie HECW Same analysis as above .
refrigeratot !
Failure of a single HECW pump Same analvsis as above /
Failute of HECW pump and Same analvsis as above /

refrigerator room cooling

(I-“ C}‘A\”‘)“Qu A) logs oF q?o+'\\€v- e re*r(%gu&‘.'e»
\ . '] A,., > ’.“,

e aba Owup would resuft w (085 o 00F g

. ) . |

\CG“RP ;{Ou." vj‘t‘ ;;v,‘L.'fi-!C'u A IST{'H*ICL( 4’"’61’!‘%(&‘

L ,‘{Pmeuf‘ f0Owe And Nioevel ogétxe-'-cz_fur 20us /4

C.,-m'mg r)dc Vet (4 cc-“m(' e wA net 4{-{«{»;&,

Amengment 7 312
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evaporator. If tae temperature of the chilled
water drops below a specified level, the
costrolle: aur matially adjusts the position of
the compressor inlet guide vaoes. Flow swilck s
progibit the chiller from operating unless (here

is water flow through both evaporator and
condenser.

9.2.14 Turbine Building Cooling Water System

¥2.04.1 Design Buses
9.2.14.1.1 Safety Design Bases

The turbise building covling water (TCW)

system serves so safely lunction and hds 8o
safely design Hans.

Thers are 20 conntctions detween the TCW
sysiem and any ather safety.reiaied sysiems.

92.14.1.2 Power Generation Design Duses

(1) The TCW sysiem provides corrasion-inhidited,
demineralized cooling waler 10 all turbine

island sumiiiury equipment listed in Tuble
9.2:11,

{2) Durning power operation, the TCW svstem
aperaies (0 provide 4 continuous supply of
cooling waler, 4l a maximum temperature of
L050%F. 10 the turbine islanyd auxiliary
cguipment, with 3 sgrvice water inlet
temperature not excecding 95°F,

The TC'W svstem s designec 1o permil the
manienance ol any ungie active component

without (nterruption of the cooling
fynction.

(4) Makeup 1o the TCW sysicm 15 designed to
permil cOBLINUOUS sys(cmm operation witk
design failure (eakage and (0 permit
expeditious post-mainienance system refill

The TCW system is designed (0 have an
almospheric surge tank located at the
highest poimt in the system.

(6) The TCW svstem s designed 10 have a higher
pressure than the power cvcle heat siok
water 16 ensure leakage is from the TCW
sysiem (0 the nower cycie heat sink in the
event & “ube leak occurs in the TCW sysiem

Amendmen: 20
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beat exchanger.
92.142 Svstem Description
21421 Geaeral Description

The TCW system is illustrated on Figure
9.2+6. The sysiem is & singlt loop system and
consists of one surge taok, one che

‘ition taak pumps Wilh a capacity of
29.000 gpm each, two heat exchangers with heat
removal ¢apacit
couneciea in paraliel),
piping, valves, contrv s, 4nd (nstrumentation.
Hest s removed from the TCW system and
(ransierced 19 the non-safety related turbine
service waier system (Subs’  on 9.2.16).

A TCW svstem sample is periodically taken
fof anaivsis to assure that the water quality
meets the chemical speaifications,

921422 Co aponent Description

Codes and standards applicable to the TCW
sestem are listed in Table 3.2-1. The system is
designed in accordance with quality group D
specifications,

The chemical addition tank is located in the
(utbine buiiding in close proximity to the TCW
system surge tank. o

The TCW pumps are $08% capacity cach and are
constant speed electric motor driven, horizontal
centrifugal pumps. The (wo pumps are connected |
i parallgl with common suction and discharge

finus,
50
The TCW bheat exchangors are ¥8% capacity
sach and are designed 10 have the TCW water
circuiated on the shell side and the power cyeic
heat sink water citculated on the tube side.
The surface area is based on normal heat load.

The turge tank, which is shared berween (he
HNCW and TCW tvsiems, is an atmaosphernic carbon
steel tank located at the highest point in the
TCW eysiem. The surge tank is provided with a
levei control valve that controls makeup waler
aqadition.

The surge Lank is located above the TCW pumps
angé heat exchavgers i the turbine buildiog iv 3

9240

L . “g . LF . BN |

of 130 x 10° Btu h.‘é
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three pumps Wil a capacity of 15,000 gpm each,
three heat excr .gers with heat removal capacity

of 6% x 1063tu,h each,
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location away from any safetverclated
somponents. Failure of (be surge tank will not
affect anv safety-related systems.

Those parts of the TCW svstem wn the turbine
buidize are loctaied i areas thal 4o pot contain
apy cafetyverelated systems. All
safetv-related systems in the (urbine building
are located in special areas to prevest any
damage {rom son-safety-related sysiems during
seismic events, Those parts of the TCW sviiem
outside the turbise building are Jocated awey
(tom asy safety<rzlated svitems.

921422 System Operaiion

, 4wo
Darir g sormal power operati =, ewe of the

| u‘-ﬁ\!". capaciy TCW sysiem pumps circulate

Hhyee 50

Amgnoment 18
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Layregien ~
Anhibited demineralized/water through the sbell
| side of % capacity TCW heat

exchangers in service. The heat from the TCW
sysiem is rejected (o the turbise service water
system which cireniates water on the tube side of
the TCW system beat exchangers.

dd1a9PM ¢ £ NUCLEAR BLDG 7

The standby TCW system pump i sutomatically
started on detection of low TCW svstem pump
discharge pressure. The standby TCW system heat
exchanger i pisced w service manually,

The cooling water flow rate to the
electro-bydraulic costrol (EHC) coolers, the
turbige lube oil coolers and aftercoolers, and
generator exciter air cooler is reguinted by
control valves. Contrel valves in the cooling
waier outlet from these units are throttied in
response 10 temperature sigsals from the fluid
teing cooled.

The flow rate of cooling water to all of the
oiher ¢~ olers is manvally regulated by isdividual
throttling valves located v the cooling water
outlet from each unmit,

The minimum svaters cooling water temperature
is maintained by agjusuieg the TCW system beat
exchanger bypass valve.

The surge tank provides & reserveir for
small amoysts of leakage from the system aed for
(be expansion aud contraction of the cooling
fluid with changes in the sysiem temperature and
is conpecied 10 (the pump suction.

Demineralized makeup water 10 the TCW svstem
is sontroiled avtomatically bv a level control
valve which is actuated by seusiug surge lask
level, A corresion inkibiter is macuaily added
10 the system,

§2.143 Safety Evaluation

The TCW system has no safety design bases
and serves no safety function

92.144 Tests and lospections
. All major components are tested and
inspecied as separate components prior {o

installation, and as an iotegrated system after
installation 10 ensure design performance. The

Amengmen 1§

ree $€

13481 00AMH
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svsi @S are preoperationally tested in
accordance with the requirements of Chapler 14,

The components of the TCW gvstem asd
asocated instrumentation are ascessible during
plant operation for visual examination.
Periodic inspections during normal operation are
wade (o ensure operability and integrity of the
system. Inspections isclude measurements of
cooling water flows, temperatures, pressures,
water quality, COrrosion-erosion rate, coatrol
positions, and set points to verify the sysiem
condition.

§2.14.5 lostrumentation Application

Pressure and femperature indicators are
provided where required for testing and
balancing the system. Flow ipdicator taps are
provided at strategic points io the sysiem for
initial balancing of the flows and verifying
flows during plapi operation,

Surge tank high snd low le . and TCW pump
discharge pressure alarms are retrapsmitted (o
the wain coutrol room {rom the TCW local control
panels

Makeup flow 1o the TCW eystem surge tank is
initiated automatically by low surge tank water
Jevel and is continued unti! the normal level is
reestablished.

Provisions for taking TCW system water
samples are included.

9.2.15 Reactor Service Water System
|

92181, Design Rases
.\

92.1£.1.1, Safety Design Bases

(1) The reactor service water (RSW) system
shall be desigeed in three divisions to
remove heat from the three divisions of
the reactor cooling water system which
is required for safe reactor shutdown,
an6d which also cools those auxilianies
whose operation is desired following 2
LOCA, but oot essential 1o safe
shutdowun.

{2) The RSW system shall be designed to

9211
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B )= 9.2.15.1 Portions Within Scope sf ABWR Standard
Flant

Those poertions of the Reactor Service Water System
(RSW) that are within the control building are in
the scope of the ABWR standard Flant and are de-
soribed in Sections 9.2.15.1.1 through 9.2.15.1.85,

All portions cof the RSW system which are outside
the control building are rot in the scope Jf the
ABWR Standard Plant.

hne e L0 i
R A e
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Seismic Category | and ASME Code,
Section 11, Class 3 Quality Assuriace
B, Quality Group C. IEEE-279 and
IEEE 308 requirements.

applied (o electrical equipment and
ipstrumeniation and coutrols as weil as to
wechanical equipment and piping.):

(1) Nooding, sprayiog or steam release due
(3) The RSW system shall be protected from (o pipe rupture or equipment {ailure;
floodiag, sprayiog, steam impiogement.
pipe whip, jet forces, missiles, fire
and the effect of failure of agy ™
non-Seismic Category | equipment, ag

required, N

(2) pipe whip and jet forees resultiog from
postulated pipe rupture of nearby Bigk
eoergy pipes:

(3 musiles which result from equipment
(4) The RSW syston Juad be designed 10 mee! failure; and
the foregoiog design bascs dunng n/

loss of preferred power. ) fire.

q.+ ~ihigt Power Generation Desigy Bases

The REW svscem sball be desigoed 1o cool the
reactor building cooling water (RCW) as required
duriag: (s) normal operation; (b) emergency
shﬂuld&n. (¢) sormal sbutdown: and (d) testing.

Liguid radiation mopitors are provided (s the
RCW system, Upoa detection of radiation leakage
s a division of the RCW system, that system ¢
isoiated by operator action from the control
reom, and the cooling load is met by another
division of the RCW system. Consequently,
radiosctive contamination released by the RSW
system to the environment does sotl exceed
silowable limits defined by 10CFR100.

The REW sveiem provides cooling water during

various operating modes, duriag shuidown and
post- LOCA operations. The sysicia removes beat
from thbe RCW svaters and transfers it to tne

System low point drains sod bigh poist vents
are pruvided as required.

separated and - ‘ected to the extent vecessary

to assure tha. suificient equipment remainy  AdetS® Testi g ar * luspection Requiretsents

operatiog to permit shutdown of the unit in the qg2.8.0.%

event of any of the followiag (Separation is  The REW snicew is designed for periodic
pressurs and [unctional testing to assure:

L———m—m—u———————‘AA——‘—‘—AAA—LAA—MLA———I

wliirmate heat siak, Figure 9.2.7 shows (he REW ’{men components and piping materials are
system diageam, Composent descriplions are  jelected 10 be compatible wirtk the available
provided ie Tabie 32.13. G/Aite cooling water in order (0 minimizs
— . o s, [ cotrosion. Adequate corrosion safety factord
The RSW system is ab'e 1o function during || are ysed 1o assure the integrity of the system
sbnormally bigh 'or low waier levels and steps are |\ during the life ~f the pisat.
\skem 10 prevent organic louling that may degrade | T .
| system performance. These steps include (rash | Durirg all plant operating modes sack
/ racks and provisions (0i biocide treatment (where | division shall have at least ove scrvice water
! discharge is allowed). Where discharge oll pump operating. Therefore, if a LOCA ocours.
| biocide is sot allowed, sou-biocids treatment | the svaiem is aiready in operation. Il ¢ loss
! will be provided, Thermal backwasbing capability | of ofisite power oceuss during a LOCA, ths pumps
will be provided at sea water “ites where momentar ly stop until transfer to standb,
1 infestations «f macrobial growth can occur. )diml-gsncrum power is completed. The pumps
| are restaried automatically accordinyg 1o tde
| \ | See Subsection 9.2.17.4, items (1), (2) and / dicsel loading secuence. No operator actics is
| l (3) for interface requirements. " requires, following & LOC.. to start the RSW
B ) - sysm in iis LOCA opcral. ) mode.
| Sdekb3 Salety évaluation S — e . o i S S .
| 9,25 1.3 /7 fer Buusesrion 97,174, items (4) and (5)
; ’ The components of the RSW system are Mmht L UequitemEdts, 2 «J/
\
|
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(1) the structural and leaktight iptegrity (3) The TSW system i desigoed 10 ye (he
by visible iespection of the comp.Lasats; mamniensnce of any single active
component without it . the
(2) the oper)&my and the performance of cooling function.
mm)b. components of the sysiem: and F.2.16. 1,2
92462 System Description
&) tn‘wﬂabilny of the system 3t 8 . 2./6./-1.]
whale. 82:36:3:4 Genernl Deseription
The tests shail assure, under copditions as The TSW system is illustrated on Figure
close 10 design as practical, the performasce of 9 2.8,

the full operstional sequence that brings the
syslem inte operation for reactor shutdown and
for LOCA, iscludiog operating of applicable
portious < * (he reactor protection system and the
trapsfer between normal and standby power
sources.

The TSW pumps take suct.os {rom the power
evele heat sink and supply cooling water to the
tuie side of the TCW beat exchangers. The beat
re ceted to the TSW system is discharged to the
power cyele heat sipk.

£

a

A4 lostrumentation and Control /. Piping and valves ia the TSW system are
Requirements [carbon or low alloy steel and are protecied from

Locally mounted temperature indicators or
test wells are furnished on the equipment cooling
water discharge lines to enoable verification of

L specified beat removsl during piant operation.

Or

2.16 Turbine Service Water System
The turbine service water (TSW) sysica
supplies cooliag water to the 1urbine coolin)

water (TCW) system beai exchangers to transier
heal from the TCW system to the power cycle heat

|interior and exteriov cortosion with suitable
\¢corrosion resistast material as required by site
v\c.uﬁc soil and water conditions.

el
oov-‘—"”.

Bate22 C?’unc Description
q.216.1.4

The TSW system consists of two 100% capacity
vertical wet pit pumps located at the inlake
structure. One pump is 1o operation during
sormal operation with oge pump on standby.

——.

’

-

rd Two 100% capacity duplex straipers are
[ provided (one for each TSW pump). Euch balf of
© the Juplex stroiner is desigoed for the design

: : sk,
( .4 n.xuﬂxu;n Rases

ol
9.2.16‘1.} Safety Design Bases

[ fiow of one T3W pump. Oaly one half of each
| duplex stra.ner is 12 operation whes s
| associated pump is in operation. The dupiex
| straipers are motor aperated snd sutomatically
The TSW «ystem does not serve or support any ' switch from tbe balf (v service to the clean
safety fuscton and bas oo safety desige basis. { balf of the duplex strainer on detection of high
| differestial pressure. Debriy collected in the
‘g strainer is automatically sluiced to a discosal
| collection area.
S by
The TSV/ pumps supply cooling wairr 10 the two
TCW beat exchangers (one is pormally in service
and one s on standby).

[
92.16.1 %, Power Generation Design Bases

S— ———

(1) The TSW syccem is designed 1o remove
beat from the turbine cooling water
(TCW) sysiem beat exchangers and reject
this heat to the power cycle beat siok
during normal and shuidown conditions.

A sunmary of the TCW heat exchangets 18

ptovmrd in Table 5.2-12.

9,261 4.2

$2. MJ Systea CLiration

During sormal pover operatios the TSW
systeea supplics con'ing water to the TOW
system heal excbangers al a temperature
pot exceeding 100°F,

The system vormally is started manually from

Ameodeent 18 §3-121
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9.2.1%.2.2 System Descripticn (Cunceptual Design)

The RSW pump house is located at the Ultimate Meat Sink
(UHS) which is described in Section 9.2.93.

The RSW systen is able to function during abnormally high or
low water levels and stens are taken 1o prevent organic
fouling that may degrade systen performance. These ateps
include trash racks and provizions for piocide treatment
(where discharge is allowed). Where discharge of biocide is
not allowed, nenebiccide treatment will be provided. Ther=
mal backwashing capability will be provided at any nite
where infestations of macrobisl growth can oceur,

$.2.18.2.3 Safety Evaluaticn (Interface Reguirenents)
System componenis and piping materials are provided to be
compatible with the site cooling water %o minimize corro«
sion. Adequate corrosion safety tactors are used to assure
the integrity of the system during the 1ife of the plant.

An analysie shall show that the regquirements in
9.2.15.6.1(4) and 9.2.18.6(5) are nmer,

9.2.18.2.4 Testing and Inspection Requirements (Interface
Requirements)

There are ncone.

9.2.18,.2.5 Instrumentation and Contyol Reguirements (In-
terface Reguirements)

There are none.

sa At _aw =8 48 Ny . F2
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£ (EE)——+ a.2,16.1 Portions Within Scope of ABWR Standard

i Plant

{

iy Trose portions of the Turbine Service lacer System
(TSW) that are within the turbine building are in

! the scope of the ABWR § .ndaxd Plant ind are de~

k scribed in Sections ¥.2..3.1,1 through 2.2.16.1.3,

? All portione of the TRW systam that are outside

. the turbine building are not in the scope of the

; ABWR Standard Plant.
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(he¢ man controd roOom and
coptinuously duripg pormas
naditions
The standby pump iy staried agtomaticall
event the rormally operaling pumyp
scbarge beader pressure drops
lmi

.

93t Salety Evaluaton

The TSW svstem does
safety function and bas
The TSW svstem 15 not
alety-reluted systems. See Sut

pents

aterface requiremen

Soritd Tests and laspection

¢ents of Chaprer 14

The comp

iystem coupdifion
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9.2.16.2.2.2 C.oponent Description (Conceptual Design)

Twe 100 % capacity duplex strainers are provided (cne for
each TSW pump). Fach hals of the duplex strainer is designed
for the design flow of one TSW pump. Only one half of each
dup.ex strainer is in operatiocn when 1its associated pump .8
in operation. The duplex strainers sre motor operated and
automatically switch from the half in service to at the
clean halt of the duplex strainer on detection of high dif~
ferential preasure. Debris collected in the strainer is au-
tomatically sluiced to a disposal collection area.

9.2.16.2.3 Safety Evaluation [Interface Requirements)

The applicant shall demonstrate that all safety-related com~
ponents, systems and structures are protected from flooding
in the avent of a pipeline break in tihe TSW system.
9.2.16.2.6 Tests and Inspectisns (lnteriace Requirements)
There are none.

9.2.16.2.5 Instrunentation Application (Interface Reguire=-
ments)

There are none.
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TABLE 92-6
HYAC NORMAL COOLING WATER SYSTEM COMPONENT DESCRIPTION

HNCOW Chyllers

awding on .
VALAE One SLandly ule

Cooling Capacity /3 x 10° BTU /b eact

Chilled water flow per wit

Supply temperature

condenser water {low per unil

HNCW Water Pumups




FTABLE 2.7
HVAC NORMAL COOLING WATER LOADS

Name of Ares or Uit During Normal Operaiion During Refueling Shutdowe

Capacity Flow Cupncity  Flow

BTU/h x P BTU /b x Epm
10 0

Rescror Building

Deywell Coolers (2 of 3) .92 ¥ J. 7
RIP Coolers . ¢ 2%
Others (Note 1)

17.65

LY

Turbine Buildiag

1.08
(Note 2)

-

| oads include reacror/turtnne ouilding

SUDDIY unily

Deieted

Louads included are the radwasis buliding supply unit gnd (Ae radwasie DUIIGIRG ¢
eqiupment room supply unit

Loads include HVH units not previowsty included. ' O£

[ YO
The HNCW chullers are 8.93 z | U/h each and the pumps wo®$ gom each. Thus, “our
HNCW pumps have tora! capacity in excess of the emount required az shown in the !

ias!
giumn o the (abile

4 ! { / . 7
w oD § Qe 'hc‘ CoORie ) »\é&\w_ “’ ~ [wornwma! 0@ (a"‘ Op A
F . Fad

'
am %
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Table 9.2-13 | e
REACTOR SERVICE WATER SYSTEM |

RSW Pumps (Two per division) i

Discharge Flow Rue‘. e :‘.Am ¢ 752 gpm

Pump Total Head 50 psi ‘
Design Pressure 115 psi :
Design Temperature =2°F |
RSW Piping and Vaives
Design Pressure 155 pai
Design Temperature 122°F ;

Ameadown 18 93.234
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Table 9.2-17
PURBINE SERVICE WATER SYSTEM
(out of Scope)

TSW Pumps (Three 50 § purmps)

Discharge Flow Rate 15,000 gpm per pump
Pump Total Head 28 psic
Design Pressure 8% psig
Design Temperature 104°F

TSW Piping and Valves

Design Pressure 85 psig

Design Temperature 104°F




Rgv B

S3A6100AM

‘A2 D41E3PM 6 € NUCLERR BLDG J

R

-gm; 184S HMH PUE MONH 991
yIEA Poseys si yuel adans ]

Lei WG NG AL Tw “A_

e st

: w B
i , c ,

:

3

e § o ; =

| e g T ey m

—%—{ER it :
. comee N m |
3 s 2 M
L N _\ | r_ s m A
s N 3 |
s o §
£ |
e A = 2 A

Amendmant 7



|1 RBDURW

" FROM
. POWER CYCLE -—®
{ HEATSINK

-
\.

.

. STRAINERS
CiE —{ !
“H |3

TURBINE BURDING
SERVICE WATEH
PUMPS

L

TCW HEAT
EXCHANGERS

L
N

TCW SYSTEM

Figure 9 268 TURBINE SERVICE WATER SYSTEM

. T0

- POWER CYCLE
HEAT SINK

K-

HV0OIsVET

[ 9378 W3T0rN 3 9 wdPksire

3E/SE'a



