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Document Control Desk
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[ Washington, D.C. 20555

ATTENTION: DR. THOMAS MURLEY
SUBJECT: INSPECTION TEST ANALYSES AND ACCEPTANCE CRITERIA

Dear Dr, Murley:

' A set of ITAAC for the AP60O design is enclosed for staff review.  This ITAAC submittal consists of
; the following seven systems:

Class 1E DC and UPS System
Containment System

Onsite Stancby Power System

Passive Core Cooling System

Protection and Safety Monitoring System
Service Water System

Steam Generator System

The Westinghouse Electric Corporation copyright notice is also attached.

These seven systems ITAAC contain preliminary values dep'cted in brackets, and will be finalized
during the review process with the staff,

A process for determining the complete set of system ITAAC is underway. The results of this review
will be submitted to the staff by September 18, 19,2,

The next submittal for AP6(X) system ITAAC is scheduled for October 23, 1992 and the final
submittal is scheduled for December 15, 1992, "

Waestinghouse continues to support the industry ITAAC activities and will participate in the industry
review of the General Electric ABWR ITAAC scheduled throughout September.
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ET-NRC-92-3743
NSRA-APSL-92-0185 2 September 4, 1992

Please contact Mr, Brian A. Mclntyre on (412) 374-4334 if you have <ny questions concerning this
transmittal.

NI, iparulo, Manager
Nuclear Safety & Regulatory Activities

e
Attachment

et F. Hasselberg NRC
B. MclIntyre Westinghouse
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COPYRIGHT NOTICE

The reports transmitted herewith each bear a Westinghouse copyright notice. The NRC s permirtied to
make the aumber of copies of the information contained in these repor which are necessary for its
internal use in connection with generic and plani-specific reviews and apy.uvals as well as the issuance,
denial, amendment, transfer, renewal, mod:ification, sus ension, revocation, or violauon of a license,
permit, order, or regulation subject to the requirements »f 10 CFR 2.790 regarding restnctions on public
disclosure 10 the extent such information has been identified as proprietary by Westinghous. copyright
protection not withstanding. With respect 10 the non-proprietary versions of these reports, the NRC is
permitied to make the nuraber of copies beyond those necessary for its internal use which are necessary
in ord - 1 have one copy available for public viewing in the appropnate docket fiies in the public
document room in Washington, D.C. and in local public document rooms as may be required by NRC
regulations if the number of copies submitted 1s asufficient for this purpose. The NRC is not authonzed
10 make copies for the personal use of members of the public wh( make use of the NRC public document
rooms. Copies made by the NRC must include the copyright notice in 2 instances and the propnetary
not.ce if the original was identified as proprictary.
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CLASS 1€ DC AND UPS SYSTEM
Revision: O
Etfective: 09/04/92

X.X CLASS 1E DC AND UPS SYSTEM
Design Description

The Class 1E de¢ and JPS System (1DS) provides
power for the safety-related equipment required for safe
shutdown,

There awre four independent Class 1E 1285 vde
divisions, A, B, C, and D. Divisions A and D are each
comprised of one battery bank, one switchboard, and
one hattery charger. Divisions B and C are euch
comprised of two batte _ sanks, two switchboards, and
two battery chargers.

One battery bank in each divisr a, designated as the
24 hour battery bank, provides power to the loads
required for the first 24 hours follow.ng an event of loss
of all ac power sources, The second baitery bank in
divisions B and C, designated as 72 hour battery bank,
15 used for those loads requinng power for 72 hours
following the same event,

The Class 1E UPS provides power to four
independent divisions of Class 1E instrument and control
buses and emergency lighting. Divisions A and D each
consist of one Class 1E inverter associated with an
instrument and control distribution panel and « backup
regulating transformer.  The inverter is powered from
the rvespective 24 hour battery bank  switchboard.
Divisions B and C, vach consists of two inverters, two
mstrument and control distribution panels, and & backup
regulating transformer with & distribution panel. One
inverter in Divisson B und C is powered by the 24 hour
battery bank switchbourd and the oihier by the 72 hour
buttery bank switchboard,

During normal operation, the Class 1E inverters
receive power from the associated de bus. If an inverter
15 not available, the Clhow 1E regulating transformer
provides a backup power « Class 1E UPS loads from
the non-Class 1E 480 vac bus.

The Class 1E dc and UPS system is designed so
that no single feilure of any component results in loss of
more than one Division.

The safety-related functions of the battery banks,
battery chargers, UPS inverters, und the regulating
transformers are:

¢ The battery bunks provide dc power o the safe
shutdown loads for 24 hours (Divisions A and
D) and for 24 and 72 hours (Divisions B and C)
respectively, as required, without the support of
bottary chargers during & loss of all ac power
SOUrCes .

¢ The battery chargers provide electrical isolation
between non-Class 1E 480 vac and Class 1E 125
vde crreuits,

¢ The UPS inverters provide ac power to the
instrument  and  control  devices, and the
emergency lighting.

¢ The regulating transformers provide electrical
wolation between the non-Class 1E 480 vac and
Cluss 1E UPS circuits.

In addition to the above safety-related functions, the
hattery chargers and the regulating transformers perform
the following defense-in-depth functions:

* The battery chargers supply the continuous load
demand  while maintaining the  associated
batteries in charged condition.

¢ The regulating mnsformer in each division
provides bacaup power to the Class 1E UPS
loads it one of the inverters in that division 1s
not available.

@ Westinghouse
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CONTAINMENT SYSTEM
Revision: 0
Effective: 09/04/92
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X.X CONTAINMENT SYSTEM

Design Descripiion

The Containment System (CNS) is a safety-related
system and is the third barrier in preventing the release
of fission products to the atmosphere, with the fuel
cladding and the reactor coolant system boundary being
the first two barners.

The CNS is formed by the steel containment shell,
electncal and mechanical penetrations, fuel transfer
channel penstrstion, equipment hatches, personnel
wirlocks, steam generstor shells, and the steam,
feedwater and blowdown lines within the containment
structure. Although the containment 1solation valves are
not & part of the CNS, they perform an essential CNS
fe on and are venfied as part of the CNS.

To perform its - function, the CNS provides
sufficient volume and is designed to withstand the
highest internal pressure and temperatures resulting from
& postulated loss-of-coolant sccident (LOCA), main
stream line break or feedwater line break. The design
pressure of the CNS is 45 nsig. The system is ‘o
designed to withstand transient conditions from . .aer
postulated events including discharge of the passive
containment cooling system (PCS) water or loss of ac
power.

The CNS end the containment isolation valves
provide the 1solation function by establishing & barner
hetween the containmeiit environment and the outside
environment, Containment isolation provisions are
designed 10 isolate fluid lines which penetrate the
primary containment boundary so as (o mitigate the
release of radioactivity to the environment. The system
design incorporates the following features:

*  Automatic containment isolation valves are actuated
by Class 1E d¢ power.

¢  Remotely operated non-motor-operated valves fal
in the closed position upon loss of support system,
such as instrument air or electric power.

¢ Normally closed manual containment isolation
valves have provisons for locking the valve closed.

¢ lsolation valves are designed to close with the
prevailing conditions that may exist dunng events
requiring containment 1solation.

¢ The division assignment for valves and controls is
such that the loss of auy single class 1E power
division will not prevent containment 1solation.

¢ No single failure prevents containment isolation.

Normally open mechanical penetrations are isolated by
the appropriate isolation signal. The actuation signal
may be generated:

¢ sutomatically or manually within the protection and
safety monitoring system at a system level

¢ Jutoratically or manually within the diverse
&ctuation system at & system level

¢ manually st an individual valve level.

The manual protection and safety monitoring system
isolation signals can be initiated from either the main
contiol room or the remote shutdown workstation.

With the passive containment cooling system , the
CNS performs the function of heat removal from the
contaiament . See the passive contanment cooling
system, Section PCS.
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CONTAINMENT SYSTEM
Revision: O
Effective: 09/04/92
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i Table CNS-1 - Containm.cat System g
l
f inspections, Tests, Analyses and Acceptance Cntena i
Certified Design Commitment Inspections, Tests, Analysis Acceptance Critena i
e e - e —_— e — e — e ————
4 The contamment system 1s constructed with a A contsinment pressunzation test shall be The "N’ stamp for the contamment vesse
i jesign pressure of 45 psig ondicted with 3 mnimum pressure of 43 psag s confirmed j
e — —— - - - ; J
i 2 The re=mote :vpvy-.led comtamment isolatios alve functional tests shall be b ted Valves - msrstent with 1solatn
i valves close upon recespt of sutomalic o demonstrating proper valve operation n the riteria of 1abie
manual closure signals from the protection presence of each actuation signai
i and s»fety monlonng system or fsverse
‘I Lotuathon system
I SRR A S G S il —— — = . - + i
43 The division assignment for valves and A review of the test results of Design Commuetment No penetratiom depene Qi & SINg
f ontrois 1s such that the loss of any singie ? shall comfirm solation of cach mechanica electncal power divisson tor the sa
i i E division wall not prevent contanment penetration with the loss of any singie Class solatior
l isotatyon
- e p—— : — . i
, 4 The ONS and the isolabon valves are an A test program shall be conducted 1o determune the The overall integrated leakage rate as
ix; effective leak -tight barner agamnst an ontasnment system oversll integrated leakage rate Jetermunad an wi 17T . has
i uncontrolled release of radioactivity 10 the at a containment pressure of S psig jesign icaksge rate wssaake
’. environtk nt f contained sir mass af 1 TR ATe D
‘ 4 meowar
o .
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CONTAINMENT SYSTEM
Revision: 0
Etfective: 09/04/92
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Table CNS-2 - PRINCIPAL CONTAINMENT PENETRATIONS
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CONTAINMENT PENETRATIONS
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Table CNS-2 - PRINCIPAL CONTAINMENT PENETRATIONS
i
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CONTAINMENT SYSTEM
Revision: 0
Effective: 08/04/92

Table CNS-2 - PRINCIPAL CONTAINMENT PENETRATIONS

Divi
Batas “t

SPARE P39 (typrcal) Spare IRC Containment Isolation N/A None N/A
ORC Containment Isolahion N/A None N/A
CNS HO1 Mamn Equprment Hatch IRC Contamnment !solation N/A None N/A
HO2 Mantenance Hatch IRC Contamment Isolation N/A Noae N/#
HO3 Persomnel Hatch iRC Contanment [solation N/A None N/A
ORC Contamnment [solation N/A None N/A
HO4 Personnel Hatch IRC Contamment Isolatron N/A None N/A
ORC Contamnment Isslation N/A None N/A
EO1 Electncal Penetrations Contanment [solation N/A None N/A
(typrcal)
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CiPAL CONTAINMENT PENETRATIONS

Table CNS-2 - PRINCI
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Hevision: 0
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X.X PASSIVE CORE COOLING

Design Description
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PASSIVE CORE COOLING SYSTEM
Revision: 0
Effective: 09/04/92

inlet piping.  The outlet line contans two parallel
1solation valves

The passive residual heat removal heat exchangers
sctuate on receipt of & signal from the protection and
safety monionng system or from the diverse actuation
system. Either sutomatic actustion signal opens the
outlet solation valves for the passive residual heat
removal heat exchangers. The protection and safety
monitonng also provides a open signal to the common
inlet line solation valve,

The passive residual heat removal heat exchangers
can aiso be manually actuated in the main control room
or at the remote shutdown workstation via the protection
and safety monitoring system or by dedicated switches
1 the main control room vie the diverse actuation
system. The protection and safety monitoring system
can be used to manually operate the inlet and outlet
isolation valves, either individually or via a system level
actuation. The diverse actustion system provides
system levei actuation signal for the outlet isolation
valves, '

The valves that initate passive residual heat removal
heat exchanger injection receive power from Class 1E
de power sources. The outlet valves de-energize to
actuate Jheir safety-related functions. The common inlet
isclation valve 15 normally open, and it receives an
actuction signai ‘o open from the protection and safety
moni oring system.,

X.X.2 Core Makeup Tanks

The core makeup tanks provide safety-related
emergency makeup to the reactor coolant system when
the normal makeup systems are not svailable. The core
makeup tanks are also one of the sources of passive
safety injection available during loss of coolant
sccidents, with the other sources being the
accumulators, the in-containment refueling water storage
tank, and the containment recirculation .

The core makevp tank subsystem consists of two
core makeup tanks and the associated valves and piping
that connect the core makeup tanks to the reactor
coolant system.

Each CMT has an inlet pressure balance line from
the pressurizer with & remotely -operated 1solation valve
and two series check valves, and & inlet pressure balance
line from & reactor coolunt system cold leg. Each cold
leg line has two parallel, remotely-operated isolation
valves. Each CMT has an outlet discharge line that
connects 10 & direct vessel injection line, which injects
into the reactor vessel downcomer. Each core makeup
tunk discharge line contains two paraliel remotely-
operated isolation valves, two senes check valvee, and
« Mlow tuning onfice.

The core makeup tanks uctuate on receipt of 4 signal
from the protection and safety monitonng system or
from the diverse actuation system. Either sutomatic
actuation signal opens the inlet and outlst isolation
vilves for each core makeup tank. The protection and
safety monitoring system also provides & open signal to
the isolation valve in each pressurizer pressure halance
line.

The core makeup tanks can also be manually
actuated in the main control room or at the remote
shutdown workstation via the protection and safety
monitonng system or by dedicated switches in the main
control room via the diverse actuation system. The
protection and safety monitoring system can be used to
manually operate the cold leg inlet line, the pressunzer
nlet line, and the cutlet line isolation valves, sither
individually or via » system level actuation. The diverse
actustion system provides a system level sctuation signal
for the cold leg inlet line and the outlet line isolation
valves,

The valves that initiz'e core makeup tank injection
receive power from Class 1E do power sources. The
inlet and outlet valves de-energize to actuate thewr
safety-related functions.

When the core makeup tanks actuate, the inlet line
from the pressurizer supplies steam to allow core
makeup tank injection (o mitigste non-LOCA events.
The lasge inlei line from the cold log is sized for loss of
coolant accidents, where higher core makeup tank
mjection flows are requirsd.

X.X-2
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PASSIVE CORE COOLING SYSTEM
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X.X.5 pH Adjustment Tank

The pH adjustmient tank provides the safety-related
addition of a pH control agent to the containment n
certain accident floodup conditions where core damage
has occurred and core radioactivity has been released
from the reactor coolant system into containment.

The pH adjustment tank subsystem consists of the
pH adjustment tank and the associated valves and piping
that allow the pH adjustinent tank to druin (o the
containment

The pH adjustment tank inlet line contains two
parallel vacuum breakers. The pH adjustment tank
discharge flow path contains two parallel isolation
valves. The discharge flow path is cross connected
downstream of the isolation valves., The path then
divides into two lines providing flow to both
CONRINMENI SCreen areas.

The pH adjustment tank actuates on receipt of a
signal from the protectjon and safety monitoring system.
The actuation signal avtomatically opens the discharge
isolation valves. When the pH adjustment tank actuates,
the vacuum breakers on the tank let line provide air
flow into the tank allowing it to drain to the
containment.

The pH adjustment tank can also be manuvally
actuated in the main control room or at the remote
shutdown workstation via the protection and safety
monitoring system by sctuating the discharge isolation
valves, either individually or via a system level
actuation.

The valves that initate pH adjustment tank flow
receive power from Class 1E do power sources.

XX4
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Table PXS-1.1 - Passive Core Cooling Svstem [(PRHR Heat Exchangers)
Inspections, Tests, Anaiyses and Accepiance Criteria

Certified Design Commitroent

inspections, Tos&. Analyses

Acceptance Criteria

. The pnmary flow paths required to perfonn
the safetv-related functions, are included 1n
the as-built configuration for the passive
residuai best removal heat exchanger

Visual mspectons shall be conducted for the as-
built passive residual heat removel heat

excaanger subsysiem.

Is. Venfy that the as-bu-lt configuration of the
prmary floow paths for the passive residual hest
removal heat exchanger subsystem are as
follows:

{1} A common miet Lne from one of the react
coolant system hot legs with remotely operated
isolation vaive.

{2) Two paralle! heat exchangers, with

3} A common outiet ine thet onnects to the
steam genersict cold leg cheome! head of the
same reacior coolant system loop as the heat
exchanger :nlet pipang. The outlet hae contans

ib. Venfy that the clevation of the passtve
residual heat removal heat exchanger upper
channel head centerhine 1s higher than the hot
leg piping top (outsade surface) by-

[ 2 26.3] fort
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Table FXS-1.1 - Passive Core Cooling System (PRHR Heat Exchangers)

inspections, Tests, Analvses and Acceptancs Crnteria
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Table PXS-1.2 - Passive Core Cooling System (Core Make

“

e
inspections. Tests, Analyses and Acceptance Critena
— —_ — — —— —  —— _ ~ = R C—————

Certified Design Commitment inspections, Tests, Analyses “riteria

e prnmary flow paths regquired o pert - N ——
safely -relaied functrons are included tank subsysten
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PASSIVE CORE COOLING SYSTEW

Rewvision: O
< Heactive: 09/04/92
Table PXS-1.2 - Passive Core Cooling System (Core Makeup Tanks)
Inspections, Tests, Analyses and Acceptance Criten~
Certified Design Commitment Inspections, Tests, Analyses Acceptance Criveria

2. The core makeup tank vilet and outlet
1solation vaives and the pressunzer pressure

Valve functional tests shall be conducted
demonstrating proper valve operation mn the
presence of an actuation signal

===
Venfy that the followmg CMT valves

reposition as follows upos receipt of an
actuation signal

PMS DAS
Par hine valves: Open N/A
Cold leg e valves: Open Open

Outlet lme valves: Open Open

comtrols 1s such thai the loss of any single

Tests shall be conducted to confirm actuation of
the redundant cold leg mist ane and outlet line

Venfy that the redundant cold leg miet and
outlet line solation valves actuate from

1E divaston will pot prevent system safety isolstion valves 1s from different divisions. difierent divisions.
function.
4 Each core makeup tank provides the 4a. A low pressure injection test for each core 4a  Venfy that the water mjection from each

required myection flow 1o the reactor coolant
system.

makeup tank shall be conducted to determine the

The reactor vessel head and iternals shall be
removed, the reactor coolant system shall be

empty, and the pressunzer and cold leg pressure
balance li 2s 1solation valves shall be open.

Each core makeup tank shall be filled with water
and the tank level change shall be used to
determune the mjection flow rate.

core makeup tank with the tank water level [23]
teet above the reactor vessel connecthion, s

[ = 740} gpm
[ = R35] gpm

X X9



PASSIVE CORE COCLING SYSTEMmM
Revision: O
Fitective: 09/04/92

Table PXS-1.2 - Passive Core Cooling System (Core Makeup Tanks)
inspections, Tests, Analyses and Acceptance Critena

ertified Design Commitment Inspections, Tests, Analyses

Acceptance Tntena

4% & low pressure
each CMT to determune

line piping flow resistance

eactor coolant
A ions wWith pres

with the RUOPs stopoexd
A

he hetweea [30] and [ 5

MT outlet 1solat
~ssure halance
josed. The pressar

vation valve <hall

dramped and ventsd

/’ " N
{ .v"v,

) Westinghouse
. \‘//




PASSIVE CORE COOLING SYSTEM
Revision: O
Effective: 09/04/92

Table PXS-1.2 - Passive Core Cooling Sysiem (Core Makeup Tanks)
inspections, Tests, Analyses and Acceptan ce Criteria

=

inspections, Tests, Analyses

===

Acceptance Criteria

4c. A low pressure test shall be conducied for
sach CMT to determune the cold leg balan. = hne
piping flow resistance

The reactor coolant system shall at cold
conditions with the pressunzer level between
{40} and |50] percent and with the RCPs
stopped. The RCS pressure shall be between
{30] and {50] psig.

The CMT outlet solation valves and pressunzes
pressure halance hines isolation vaive shall be
closed. The cold l:g pressure balance hne
ssolation valves shall be open. Each CMT shal!
be dramned znd vensed to the containment.

4c. Venfy that the piping flow resistance of the
core makeup tank subsystem cold leg pressure
halance tine piping for each core makeup tank

| 2 69E 6] higpm’
i S93E 6] fvgpm’

5. The core makeup tank v me shall be

sufficient to provade the required ingection.

Visual inspections shall be conducted of each
core makeup.

Venfy that the volume of aach core makeup
tank 1s [ 2 2000} cubsc feet.

—r
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PASSIVE CORE COOLING SYSTEM
Revision: O

r

Eftfective 09/04/92

Tabile PXS 1.3 - Passive Core

Cooling System (Accumuiators)

Inspections, Tests, Analyses and Acceptance Critena

Certified Design Commitment inspections, Tests, Analyses Acceptance Criteri:

oprmary flow paths reguired to perform Visua

the 4
safetv-related functions are included n
as-bunlt configuration for tae

umulator tank subsysien

s
! ' Ive ! 1 fron -t
The accumulator discha ) Va Sanctional

Gpen Upon res »uh-f i an »

from the

demonstrating prope

protec(1on and safety presence of an actusty

ysiem

he division assignment! for

witrods 1s such that the !

division wili not preven?

{ VV') westinchouse
| e / ©

N




PASSIVE CORE COOLING SYSTEM
Revision: O
Eifective: 09/04/92

Table PXS 1.3 - Passive Core Cooling System [{Accumulators)
inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment

! Inspections, Tests, Analyses

Acceptance Criteria

4. Each accumulator provides the required
myection flow to the reactor coolant system.

A low pressure imje-tion test for each
accumulator shall be conducted to determune the

The reactor vessel head and internass shall be

removed and the reactor coolant system shali be
empty.

Each accumulator shall be filled with water to
between [ 1000] and [1100] ft’ and pressunized
with mitrogen to between {270] and [306] psig

|

Venty that the accumulator discharge flow
from each sccumulator at a pressare of [200§
pSig s

| = 4300} gpm
{ < 4900] gpm

5. The accumulator volume shall be sufficient
to provide the required injection.

Visual mnspections shall be conducted of each
accumulator tank.

Venfy that the volume of each accumulator 1«
{ = 2000] cubic feet.

W ) westinghouse

X.xX-13



PASSIVE CORE COOLING SYSTEM
Revision: O
EfHective: 09/04/92

Tahie PXS-1.4 - Passive Core Cooiing System {IRWST and Containment Recwculation!
inspections, Tests, Analyses and Acceptance Cntena

—— — — = __— — = —_

inspections, Tests, Analyses Acceptance Critena

- prymary flow ;\.g{'p- reguired to perform | \ wspections shail be conducted §
safety -related functions are 1w iaded in IRWST and containment recirculats ©F 1 TEATY
as-built configuraiion for the IRWST tem M N TR

ontamment recircuistion 8 s ystem

wiaroment recs
mection ine | upstreacy
One of the ¢ paralle
R h screen Mmt2ins

and the other e

—

\
>\
4 |

\ & ) Westinghouse




PASSIVE CORE COOLING SYSTEM
Revision: 0
Effective: 09/04/32

Table PXS-1.4 - Passive Core Coocling System {IRWST and Containment Recirculation}
inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment

inspections, Tesis. Analyses

Acceptance Criteria

2. The iIRWST msection line discharge
1solation valves open upon receipt of an
actuation signal from the protection and
actuation system.

Valve functional tesis shall he conducted
demonstrating proper vaive operation in the
presence of an actustion signal.

Venfy that the following IRWST valves
reposition as follows upon receipt of the
actustion signal:

PMS DAS
IRWST myection line valves. Open  Open

3. The contanment recirculation hine isolation
valves open upon receipt of an actuation
signal from the protection and safety
montonng system.

Valve functional tests shall be conducted
demonstrating proper valve operation 16 the
presence of an actueticn signal

Venfy that the followmn recurculation valves
reposition as follows upon recept of the
actuation signal:

PMS  DAS
Contamment recirc hine valves: Open N/A

4. The dmvisroe assignment for valves and
controls 1s such that the loss of any single
1E division will aot prevent system safety

Tests shali be conducted to confirm actustion of
the redundant mpection hine and recircuiation hine
1solation valves 1s from different dvisions.

Venfy that the redundant injecthon hine ssolation
vaive and the roedundant recrroulation line
solation vaives actuate on different divissons

function
S. The IRWST prowvides the required imjection A test for each inyection line shall be conducted Venfy that the IRWST flow from each imection
flow 1o the reactor coolant system. 1o determune the imection flow capabihity. lne mto the re~clor vessel mjection connection,

The reactor head and internals shall be removed
and the reactor conlant system shall he empty .
The IRWST shall be partally filled with water,
with a water level at least | 18] feet above the
reactor vessel connection

with the IRWST water level | 16] feet above the
reactos vessed connecton, 15

i = 345 gpm
{ < 1000} gpm

X X-35



PASSIVE CORE COOLING SYSTEM
Revision: 0
Effective: 09/04/92

Tahie PXS-1.4 - Passive Core Cooling System {!RWST and Containment Recirculation)

. The contamnment ecirculation lines provides
the required recirculation flow to the reactor

coolant system.

inspections, Tut.s. Analyses

» Acceptance Criteria

A test for cach contamment recirculation screen
lime shail be conducted o determune the flow

capabiiity.

The renctor head shall be removed and the
reactor coolant system shall be empty. A
temporary water supply shall be connected to
the vecirculation hine with & water level of &t
icast [10] feet abeve the reactor vessel imyection
connection.

Venfy that the cor‘amment recirculation flow

{ for each recrrculation line nto the resctor

voasel mmection connection, with the injection
water level [8] foet above the reactor vessel
mjection connection, 15

i = 100} gpm
[ < 45 gpm

7. The IRWST volume 1s sufficient to provade
the required mectson.

Visual mnspections shall be conducted of the
IRWST.

Venfy that the volume of the IRWST beiow the
tank overflow elevation 1s | 2 73000] cubwc
feet.

8. The contamment flooded voiume and
elevation head shal! be sufficient to provide

Visual mnspections shall be conducted of the
floodable containment volume

Venfy that the total floodable volume m the
contamment for all compartments, with the
exceptiou of the chenmucal and volume contri
system egapment areas, at an elevation thst
[8] feet above the direct vessel imectic  nozzic
centerline is:

| = TBD| cubuc feet

X X-16
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PASSIVE CORE COOLING SYSTEM
Revision: 0
Eftective: 09/04/92

Table PXS-1.5 - Passive Core Cooling System (pH Adjustment Tank)

Acceptance Critena

Certified Design Commitment

The primary flow paths required to perform Visual mnspections shall be conducted for the as la. Yenfy that the as-bult configuration of the

{ i 3 hsystery i [ v Fiew ath 3 he oM adius st 4
the safety-related functions are incleded n | built pH adjustment tank subsystem { primary flow paths for the pH adjusiment tank
i i N m s follovs
the as-built configuration for the pH subsystem 1S & !
adjustmeni tank subsystem
1) The tank nlet line contains two paraliel

vacuum breakers

(2) A discharge hine conpects to the tank bott

| and drams to both contammment re<irculahon

| Screen areas
: Ihe pH adjustment tank dischacrge flow path
| contains two parallel isolation valves

i The discharge flow path divides mto two
| cross-compected hines, downstream of the

| isolation valves, to provide flow to both

| comtamment SCreen arcas

{ 1h. Venify that the tank bottom (outssde

surface) 15 located | = 121 feet above the

| reactor vessel miection connecthion

e —————————————

F
Cfi’) Westinghouse
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PASSIVE CORE COOLING SYSTEM
Revision: O
Effective: 09/(04/92

able PX5-1.5 - Pass.ve Core Cooling System (pH Adjustment Tank)
inspections, Tests, Analyses and Acceptance Criteria

== —————

o= eSS S

|

mmitment | inspections, Tests, Analyses | Acceptance Criteria

Certified Design Co

— S EES = —— = —

!

- S S
Venfy vacuum breaker operation and discharge

The pH adjustment tank vacuum breakers { Valve functional tests shall be conducted

self-actuate open and the discharge 1solation demonstrating proper valve operation in the valve actustion by observing pH adjustment
valves open upon receipt of an sctuathion presence of an actuation signal | tank flow through the discharge hines to both

signal from the protection end safety i | containmen! sumps
3 . . g 1 " |

monitonng system e pH adjustment tank shail be partially hiled

with water, at atmospherc pressure without | Venfy that the tank empties

nitrogen makeup to the tank mnutes

A separsie iest w i1l be conducted for each nfy that the volune of water that drans

discharge 1solation valve. One vacuum breaker ach screen area 1s | 2 40] percent of the

=

§

i
/]

—

t

!

!

|

|

{

1

!

|

|

1

i

|

|

ive shall be gagped for each test mitial tank test volume

- — — U — R —_— e e e e e e — - —_—————e e —————————— ——

T e e Care e

The division assignment for valves and | Tests shall be conducted 1o confirm actuatiy  of Verify that the redundant discharge hine

oatrols 1s such that the loss of any single the redundant discharge line 1solation valves 1 ssolation valve actustes from different division

1E division will not prevent syster salety | from different divisions

function ! |

The pH adustrent tank volume s suthicient Visual mnspection of the pH adjusiment Venfy that the total pH adjustment tank volume
| 15| 2 1601 cubic feet

ywovide the required contamment pH | shall be conducted

s T
nalh

 — e ———————

o~
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ONSITE STANDBY POWER SYSTEM
RC\':5AU!§ O
Etfective: 09/04/92

X.X ONSITE STANDBY POWER SYSTEM
Design Description

LOS includes tw msite standby diesel generator
has =1 units that supply power to the associated ac power
'

gn basis suppiles ac power 2o t distribution system buses Each diesel generator unit

WINE systems loads that are automatically connected is complete with its own support subsysiems that

the diesal buses 1n a predetermined time ssguence inclugde

nesel I ngine 2 tarting Subsystem
Combustior \ir Intake and Engin Exhaust
Subsystem
mponents of the plant Engine Cooling Subsystem
defense-in depth fety-related systems i ngine Lubn ating O Subsystem
Listed belo Engine Speed Control Subsystem
Static exciter, generator protection, monitonng
Component Cooling Water System instruments and control subsystems
Chemucal and Volume Control System

Standby Diesel Fuel Ol subsystem Bach diesel-generstor unit has munimum rated out

Non-Class |E DC and UPS System put of [2736] kw necessary to power the selected system

Startup Feadwater subsystem components as listed 1o Table ZOS

Fressunzer Heaters vach  diesei-generator umit s apable of

Normal Residual Heat Removal System  automatically starting and connecting to its
Fuel

ruel Pit ( OOlNg Systen bus within | 20] seconds tn the event of # loss of v 'angz

ASSOC ated
Spent 3

Service Water System i these buses

Normal Residual Heat Removal Pump Each hesel generator supplies power at the nominal

Room Ventilation subsystem voltage and frequency ratings of the plant medium
Chemical and Volume Control Pump voltage bus

Room Ventillation subsystem

Nuclear island Nonradioactive

Veatilation Svyster

Containment Hydrogen Coairol System

Central Chilled Water Svstem

Diesel Generator Building Ventilation

System

Unsite St

systems (oads are divided
Yy redundant load groups each

separate diesel penerator. See Table 7

(W) Westingiiouse
\ _’/ =

o




ONSITE STANDBY POWER SYSTEM
Revision: O
Eteactive: 09/04/92

Table ZOS-1
inspectiuns, Tests, Analyses and

Cnsite Standby Power System
Acceptance Criteria

Certified Design Commitment

Nz

SES S
!

|

Acceptance Criternia

inspections, Tests, Analysis

=~ =

In the event of loss of v »hig" on the
diesel generator backed buses, each
diese! generator sutomatically starts

and connects to 1ts associatad bus

The selected systems loads are

automatically conpected to the diesel
hacked buses per predetermned
joading sequence as shown in Table

/( )S ,‘

Each diesel-generator shall be abie to
operate 2t the raied load capac:ty
required to supply the selected defense
wn-depth systems loads, as hsted

Table ZOS-2 simuitaneously

N

|

1

5
i
|
1
!
i
{
I
]

Venfy that each diesel generator automatically

starts and connects to s assocated bus i the

event of loss of voltage on that bus

Measure the ume from the i tant o) loss

voltage signal {0 the ns’snt rated voltage

reappears on the bus

A test shall be performed to venfy that sach

sutomatic load sequencer connects the selected
systems loads 1o the sssocuated bus 1o a

predeterauned time seguence

This test can be performed by venfyving the
individual load breaker operating in TEST
g

positon

Operate the diesel generator at munimum [TBD
2736] kw
engine temperature equilibnum plus one hour

capacity for a tme required to reach
Measure the fuel consumption

{(Note: The fuel

for the use n

consumphion measuremenis s

DOS system ITAA(

EESS e e

i

|

On receipt of loss of D/G backed bus voltage

signal. each of the diesel generator starts and

powers the associated bu

at the rated (60 TBD! hz frequency

and [4160 + TBD] volt Mtage

vithun 120] seconds

The test results venfy that the selacted system
ioad breakers close i 8 predetermuned time
snce as sdentified 1in Table 708

Segt

The test results venfy that each diesel generator
an support the plant defense-1n-depth loads
ontinuously without exceeding the design
temperature himats. Test readings venfy that

the fuel consumption was measured

—

e SR SNt (T TR R T TRY!
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ONSITE STANDBY POWER SYSTEM

Revisien. O
Ftfective: 09/04/92

Table Z0S-1 - Onsite Standby Power System

inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment

)
!

PRSP  aaae

Acceptance Critena

inspections, Tests, Analysis

The diesel generztor governor and
excitation/voltage regulator can provid= a
power 1 the de ‘ense-in-depth loads at the
rated [4160 + TBD] volts voltage and rated

?
|
{
|

{60 +TBD| hz frequency during automati
) |
}

load sequencin? s stated i Table ZOS-2

sequence profile identified in Table 20S8-2

A test shall be performed either in the vendor
shop or n the field to measure the voltage and
frequency readings when

the D/G s opersting at no load and s

subject 1o a stepload of [TBD: | kw

the D/G 15 operating at [TBD: | percent

capacity and s sebjected to a stepload of

{TBD: | =t [TBD:} seconds,

Ropeat the steps as necessary to sumulate the

jargest increments! joading st time interval

| seconds

Analyze the shop/field tests to ensure that the

test conditions envelop the automatic load

The test results and the assocated snalys
venfy that the defense-m-depth loads receive a
power &t the voitage and fregquency values
within design himits dunng and on completion

of the i 4 sequencing

=Pt S e

) Westinghouse

fans
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ONSITE STANDBY POWER SYSTEM
Revision: 0
Effective: 09/04/92

TABLE Z0S-2
ONSITE STANDBY POWER SYSTEM
LiST "WF DEFENSE-IN-DEPTH SYSTEM COMPONENTS
IPPUED FROM OIESEL GENERATOR NO. 2

= __—....T_..-- Sy s g .T SNl

LOAD DESCRIFTION LOADING | TIME
SIO (SEC.)

TSR sEIaTmaen T |

omponent Coo ".’y V‘-dxr rump

e ittt e e et 4 et et ot e s e e e

f,m.d’ Heat Removai Pump B

| o y
Pressunzer Heaters

Spent Fuel Cools v} 5\ mp ‘\

! Make-Up Pumr B

S CSp—

!
1
o |
i
!
i
_,‘“

| Service Waler Puxr 2

e — ———————— — -

|
8 { lr(; Kmm -«kn‘

T SR

-

;

|

l

|
-
|

-~

;

|

|
!

F‘:'.u'\ \rt

3 Day Tank Vault Exhaust Far

)G Fuel Ol Transfer f”u,’l:}‘ R

e e e e e e e e

N-1E Battery ( *xmu

s RS,

! “wl‘ !.aln\h«“r.‘ | AUTO
e BES T b ATy OO o I

o - Y |
MN-1F Regulating XFMR 2 { Al

G e e et ————————— ——

10 | |
—— _.r.. S— ._,.m_..‘..:_..-. S S —

{ N-1E Regulating XFMR 4 | AUTO |

o S v . AU

. e e — S—

e —— e — S ———

! Main Control Room/TSC \Lm“ y Fan B | AUTO
g s e e ——— a——— ~—————

1
i Main Control Room/TSC Recirc. Fan B 1

s - i A - 4.

(W) westinghouse
S’




ONSITE STANDBY POWER SYSTEM
RE\,IQ‘(:IW 0
["Pk(-!’e 09 04 9?

TABLE 208-2
ONSITE STANDBY POWER SYSTEM
OF DEFENSE-IN-DEPTH SYSTEM COMPONENTS
‘*LJP“‘LIED FR’\M D‘E sFL GFNFRIU OR NO. 1

AST

T AR LT R

4.4.__-‘.73._.__. T e ) e e s S
| LOADING | TIME
METHOD | SEQ. (SEC.).

e o e rr A s o e

)'wmp

mpumr o ‘“b W a((l lum( A

esidual Heat Remova

Pressunzer Heaters

zvu\ "u‘; L

o =

{
\ rvice “uu r..x.,

:h';iuw; A

D/G RAJ ator Fans

e S T T D ———

!
N 1

|
|
»
{
{
\
l

| D/G Buil \nl.! \‘ni rans
et e e

| D/G Primary AHU A

S e ——— PR—

| )
D/G Day Tank Vault § \!.u\.
o e e Mo, Ml s

{ D/G Fuel Orl Transtes "'.ztr.."

A

| N-1E Battery Charger |
! L Ao sttt o

| N-1E Battery Charger 3
WEBRE (BactaiMoneuncins

N ;i R l..udlnb XFMR |

et S

16 N-1E Regul um XFMR 3
SR Bedaldnfuscnl bass - S S P W SN -G

{ IS o 3
| | Main Control Room/TSC Supply Far A
eemm—— ——

f 18 | Main Control Room/TSC Recir
M

NOTES oads 1ds atified as "AUTO ™ will be energized in response to the process system automatic
vntrols after the “et tme sequence delay
Loads wentified as "AUTO’ energizad after the set time sequence delay
All values 'n the 'Time Jequence’ column are nominal and include + tolerar-e [TBD]. The
seconds, 5 counted frem the

time sequence delay, in instant the

diesel generator i1s connected
its associa od bus




ONSITE STANDBY POWER SYSTEM
Revision: O
Effective: 09/04/92

n~:: =SS

| ONSITec STANDBY POWER SYSTEM
LIST OF DEFENSE-IN-DEPTH SYSTEM COMPONENTS
S UPPUED FROM DIESEL GENERATOR NO. 1

R TIE E TR TN T IR ST ¥ _._.,_«jm TSR IS

LOAD DESCRIPYION LOADING
MHH()D

TIME
3 (O SL(‘

Hi

i~— —1

i
i(

i
!

r —e
WG k }\ YOt \“‘\p.. Fan A |
iiaiuliokes 5. o S oo B ————ee g
SWGR. Room i\'.u i‘nl B !
4
|

Battery Room Exhaust |

|

e —

\\cﬂt { P “ !-, O mpar "1\(In| Lt «

W -

Main Control Room & SWGR Rooms Air-Cooled ¢

| € ? H «l Water Low Cap. Pump 2

,.,

=al N |

| Supplemental Air ¥ _.iration Sui 7 ‘m A
N Pcchc. o s szt nsaclilbcoms

i

————

! Supplemental Air ii‘\rn ion System Electric Heater A

Y”” i T

L

o

| CL-1E Div. A ‘\unc y ( hmp' |

o P ————— S A — S

C hu tery € 'mx“

C Battery Ct uf} { :

A Regulating XFMR i

EL‘ m‘lh \f“f( i




PROTECTION AND SAFETY MONITORING SYSTEM

Revision: 0
Effective: 09/04/92

X.X PROTECTION AND SAFETY MONITORING SYSTEM

Design Description

and mtor S ystem

salely

lant parameter monit ing prors

an accident

T piant transient

Sign description, the PMS consists of the

letec ors, signal conditi wing, dats acquisition,
lata processo s, datalinks and data highways, operator
and other equipment necessary for
functions of the system. The PMS

sOftware

; 1
interfaces, du plays

m of the

iements its funchions by

in programmable digital devices (data
Plant data and other signals are ex hanged
between dats processors by means of alinks

of nlated d
and dala hughways
The necessary sensors and | gIC for genersting the

reaclor trips, engineered safety features actuations. and

safety-related plant parameter monitc fing are discussed

§ design description. PMS components and

electncally isolated from nonsafety

related plant instrurentation and electrical equipment

nals from the PMS to othes plant instrurnentstion and

' Systems, such as the plant control system and the

processing
hon devices

in the PMS are

actuation system through isolation devices

The PMS iz & four

Sysiem, are transmitted

Certain sensot Signais

shared with the

Jdiverss

AIvision system

automatically or iitiates a

MAnually reactoy

:"'glfl"‘('(‘\".: safely actuation coincident

tavlure in the

\.."x‘,!'

PMS PMS

Prolects against unnecessary reactor rips or enguneered

Additionally, the

safety leatures actuations vesuling from single failures
in the PMS

disconnection of portions of the system results in & tnp

Loss of power or input signals, or
T ACtuation nitaiing state

Reactor Trip Function

(he reactor trip function of the
mplemented by

PMS s

plant  sensors, the reactor trip
processors, and the reactor trip switchgear

s tnpped by

The reactor
pening the circiut breakers in the resctor
inp switchgear, thereby removing electrical power to the
ontrol rod dnive mechanisms, causing the control rods

drop wto the reactor core due to gravity. The reactos
trip breakers are arranged so that tripping any two out
i Tour divigions results n imterruption of power {0 the

cuntrol rod drive mechanisms Trppang any single
division will not interrupt power 1o the control rod drive
mechanisms. Once a reactor trip has been initiated the
reactor trip breakers in the reactor trip swilchgear latch
Open, and must be manuaily reset before the control
xis can be withdruwn
The reactor trip function

independent PMS divisions,

ulihizes the four
using 2-out-of-4 logic for
flomatic trnips based on plant sensor inputs. The manual
reactor tnp function wses [ -out-of-2 logic

The sensors

motor plant conditions and send

Signals to the resctor inp processors where these signals
Rre compared When more

unbypassed signals m mitoring the same plant parameter
1 different div

\(‘!;‘\r:Y\!' WO O

iS10ns exceed the setpoint, and permissive
tlock logic is satisfied, a reactor trip 18 mmitiated
Plant paraineters that are monitorad 1o produce a reactor
trp include

* Neuty




PROTECTION AND SAFETY MONITORING SYSTEM

* O erpower
* Pressunzer level

¢ Pressurizer pressure

¢ Steam generstor level

o Reactor trip on safeguards uctuation

'

A manua! reactor tnip and & reacior rip on manual

ctuation are mpiementei by directly

th i ’ r t

pening the reactor tnp swil ngear

Enginesred Safety Features Functions

The engineered safety features functions of the PMS

are implemented by plant sensors, the engineered safety

features processors, the engineered safety
ACtuation pProcessors, the protection lOgi the log
huses. and manual actuation devices he protection
logic provides actuating signals to operate (he plant
components. Several engineered safely feaiures sensors

are shared with the reactor tnp hunciion

The engineered safety features tunctions utilize the
four independent PMS divisions, using 2-out-of-4 logic
§

¢ automatic actuations based on sensor nputs. An
exception is the startup feedwater signal which utilizes
two divisions and 1-out-0f-2 logi Manual, systems
evel actuations are provided for individual functions
The sensors monitor plant conditions and send
signals to the engineered salety leatures processors
where these signals are compared o seipoinis When
two or more unbypassed signals monitonng the same
plant parameter n different divisions exceed (he
setpoint, and permussive or interlock logic 18 satisfied
a system level actuaiion signal is produced i the
engineered satety features actualion pro.essors Thas
system level signal is transoutted to the assocCiated
protection logic in the same division by the logic bus
data highway The protection logic then provides
actuation signals to the componcat if the component

interlock logic is satisfied. Plant parameters that are

monitored to  produce  enging

ctions include

s Neutron flux

¢ Pre.sunzer pressure

* Pressurizer level

¢ Steam generator level
¢ Steam line pressure

e Cold leg temperature
o Startup feedwater flow
¢ Containment pressure

¢ Core makeup tank level

~

ye engineered safety features &

e Safeguards actustion
¢ Pessive residual heat rems
s Core makeup tank injecti
* Reactor coolant pump trip
* Containment cooling

¢ Containment 1soletion

o Main feedwater line 1solanon

» Steamn line solation
» Reactor coolant system

depressunzaton

Re..s-o(‘. O
Eftective: 02/04/92

swered salety features

ruation signals ing lude

V&l

n

}

* Startup feedwater 1solation

¢ Chermucal volume control
* Turbirne tnp

* Steam gererator blowdow

-

Block of boron dilution

Block sicam dump

¢ Letdown line solation

system 180ial100

i1 system 1solatior

¢ Contaiminent sump pH control

» Normal residual heat reix

Safetv-Related Plant  Par
Function

The safety-related plant
function 18 mplemented
OMIMUNICALIONS  PrOcessors

WAl system 180OIabhon
ameter Monitoring
parameter MmontonNng

by plant SENSOrs

or data acguisition

processors, qualified display processors and qualified

yperaior displays. Plant sensors

\

may be shared with the

i

4 ‘\
(W) westinghouse
MR

e
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Etfective: 09/04/82

i NP and engineered sale

ensOrs shared with ither

" | ot . "
n lakes piace a { ImMunIcations

for sensors whict Yol shared, dala

IS pert wimed by the qualihed display dsta

proCessors The pland data 15 nen

the qualihed display processors, where il

tor display on the quaiified operatos

safety-related plant parameter monit nng

utilizes two of the four indeper PMS

ions. A minimum of two operator display devices

VISIOn, &are pr each location
devices are r’v--ru‘n' in the

bl
viKied al

main

remote shutdown workstation

ntrol reom and at the

The zensors monitor plant conditions and send

grials to either the cominunications processors, or the

This data

is transmutted to the qualified display processors, where

qualified display data acquisition processors

t 18 coliectad {he

wgamzed, and prepared for display
final data 1s displayed on the qualified operator displays

neters that are collected and displaved by

[he plant par
the S&iety-r

inciude

lated plant parameter monitonng
L3

¢ Reactor coolant system

.
® Keactor coolant systen
* ressunzer ievel

" - 1
* Neutron fux

containmaent wales
ore exit ‘i"fn;‘(’\ﬂfu'('
Passive residual heat removal heat
nutiet iemperature

* Passive residua: beat removal flow

¢ Incontainment refueling water storage tank water
t ¥

"“A-.(.A
* Passive contaiament cooling flow
* Passive containment cooling storage tank level
* Containment pressure
* Contamaent radiation
* Containment hydrogen coucentn

s ."-’"\-\.274."’ sately valve status

Automatic depressurizaty
valve status
mnatic depressun zal

velve A

slatus

Automatic depressunzat
valve status
Autometic depressurnzat)

valve status

n

system

syslem sex

first

ond




PROTECTION AND SAFETY MONITORING SYSTEM

Revision: 0
Eifective: 08/04/92

Table PMS-1 - Protect un and Safety Monitoring System
Inspections, Tests, Analyses and Acceptance Criteria

=5

Certified Design Commitment

inspections, Tesis. Analysis

1. The protection and safety romtonng system
performs the safety-related reactor inp,
engmeered safety featurss actuation, and plant
parameter monitonng feactions.

I{s). System functional tesis shall be conduct~d
to verify that reactor tnp breekers open when
system logic has been satisfied.

* Reactor coolant pump spesd
» Reactor coolant flow

* Overtemperature AT

* Overpower AT

¢ Pressunizer level

* Pressunzer pressure

* Steam geperstor fevel

1. {continued)

1(b). System functionai tests shail be conducted
to venify that engineered safety features
actuation signals are mitiated when system logic
has been satsfiod.

1(b). Component actuaiion signals are genersted
when engineered safety features actustion logi

Acceptance Criteria

i(a). Reactor inp breskers open when tnp logic
15 satisfied from the foilowing plant parameters:
* Nezutron flux

is satisfied from the

‘owing piant parameters:

* Neutron flux

* Pressunzer pressure
* Prssunzer level

* Steam generator level

W ) westinghouse

X.X-4



PROTECTION AND SAFETY MONITORING SYSTEM S
Revision: O
Ftiectrive: O09/04/92

Tabie PMS-1 - Protection and Safety Monitoring System
inspections, Tests, Analyses and Acceptance Criteria

it it oo e o-mtm sttt e ———

— e

Certitied Design Commitment i Inepections, Tests, Analvsis , Acceptance Critens

e

i ! - » .
| 1{c}. An mspection shall be performed to venfy | (7} The Protection and Salety Momitorning

{contmued )
that the designated plan! parameters are System displayvs the following plant parameters

|
!
|
{ in the masn control room and at the remote

displaved
|
¢ Reactor coolan! system pressure

» Reactor coolant systemn temperature

|
|
|
|
| shutdown workstatim
|
!
i
|

¢ Pressunzer level
Neutron flux
Contamnment water level
Core exst temperature
Passive residusl heat removal system nest
exchanger outlel temperature
Passive residual heat removal flow
Incontasoment refueihing water storage
tank water wevel
Passive contamment coolmg fiow
Passive contamament cooling storage
iank level
Contamnment pressure
Contamnment radiation
Containment hydrogen concentration
Pressunizer safety valve ststus
ADS sysiem first stage valve status
ADS second stage vaive siatus
e ADS third stage valve status
o ADS fourth stage valve status J

(' :_;'\) Westinghouse

jp —y




PROTECTION AND SAFETY MONITORING SYSTEM

Revision: O
Effective: 09/04/32

Table PMS-1 - Protection and Safety Monitoring System
inspections, Tests, Analyses and Acceptance Critesia

Certified Design Commitment

inspections, Tast.s. Analysis

Acceptance Criteria

1. (continued)

1{d). System functional tests shall be conductad
to venfy that opersticnal peroussives and
interiocks are generated and removed when
system logic has been satisfied.

1{d). Operational permussives and mterdocks are
generated and removed when reactor tnp and
engineerad safety features actuaiion logic 18

satisfied from the following plant parameters:

X.X-6
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PROTECTION AND SAFETY BMONRITORING SYSTEM
Revision: C
Fttective 08/04/52

Table PMS-1

Protectiocr and Sa‘ety Monitoring System

inspections, Tests

, Analyses and Acceptance CUriteria

SSEEE e e e e s ==

Certified Design Commitment inspections, Tests, Anaiysis

1

~

Acceptance Critena

2. The Protection and Safety Momtonng Syste {a) Tests shall be conducted to measure the

design provides umely mmtiation Of salety response times 1o wilgte reactor inp wWhen tnp

related reector inp and enginecred safety setpe inis have heen exceeded

fectures actuations

Time responise 15 defined 2s the maxymum

allowable ime for the reactor try

open following « step change by a simula’ «

3

sensor from S% below the setpomt to 5% above

the setpont with each externally adjustable time

delay set o OFF

W | Westinghouse

-

|

i
|
A
—
i
{
!
i
|

2{a). The time to satisfy tr: logic, the tnp
signal to reach the reactor inp breskers, and the
reactor trip breakers to open 1s less than or
equal (o the ime resporse reguirement listed

for the following channels

Power range neulron flux «
P_r-m tor

{TBY sec|

coolant pump speed

coolant f‘h W

Overlemperature A1 <
{TBD sec}

Reactor i 1B sec !

fTBD sec]
Overpressure AT <
fressunizer level <
Pressunzer pressure
Steam LONEeralor NAMToWwW rmnge ievel

< [TBD sec)

3




PROTECTION AND SAFETY MONITORING SYSTEM

Revision. 0
Etffective: 03/04/92

Table PMS-1 - Protection and Safety Monitoring System

Inspections, Tests, Analyses and 2 ‘ceptance Criteria

Certified Derign Commitment
T T IR TR

inspections, Tests, Analysis

Acceptance Cnteria

2. {continued)

Z(b). Tests shall be conducted to measure the
response times 10 mitiate engineered safety
features actuation signals when trip setpomts
have boen exceeded.

Time response i1s defined as the maziroum
ailowable time for component actuation signals
to be produced foliowing a step chang= by a
simulaied sensor from 5% below the scipoint to
5% above the setpoint with each externally
adjustable time delay set to OFF. Time
response shail not include the enginesred safety
features components.

2(b}. The time o satisfy enginecred safety
features actustion ;ogic and the component
actuation signal to be produced 15 less than or
equal to the time response requirement histed
for the followr  channeis:

* Source range neutron flux (rate)
< [TBD sec]
* Pressunzer pressure < [TBD sec)
® Pressurizer level < [TBD se )
® Sieam generstor narrow range level
< [TBD secj
* Steam generstor wide range level
< |TBD sec]
« Steam e pressure < [TBD sec]
* Cold leg temperature < [TBD sec]
* Startup feedwater flow < [TBD sec}
* Contamnment pressure < {TBD secj
* Core makeup tank jevel < [TBD sec]

(W) westinghouse

X.X-8



PROTECTION AND SAFETY MONITORING SYSTEM

Revision: 0
Effective: 09/04/92

Table PMS-1 - Protection and Safety Monitoring System
inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment

L Inspections, Tcsis. Analysis

Acceptance Criteria

3(2). The Protection and Ssfety Monstoning
System provides # wpual reactor trip
capability.

3(a). The manual reactor tnp switches shall be
tested.

3(a). The reactor tnp breakers open when the
manual reactor tnp switches are operated.

3(b). The Protection and Safety Monttonng
System nitiates a reactor umnp comncident with

manusi safeguards actuation.

3(b). The manual safeguards actuation switches
shall be tested.

7{b). Tho reactor tnp breakers open when the
manua! safeguards actuation switches are
operated.

3{c). The Protection and Safety Momitonng
System provides manual engineered safety
features actuation capability.

3{c). The foliowing manual engincered safety
features actuation switches shall be tested:

* Manua) safeguards actustion

» Manual passive residual heat removel
actuation

* Manual steam hoe molation

* Manua! steam/{eedwater 1solation

* Manual feedwater 1solation

* Manual containment coolong actuation

* Manual contamnment 1solation actuation

* Marual depressunzat "»n system sctust:on

3{c). Component actuation signals are generated
n accordance with engineered safety features
actuation logic when manual engineersd safety
features sctuation switches are operated.

X.X-8



PROTECTION AND SAFETY MONITORING SYSTEM
Revision: O
FHiective: 03/04/92

=
i Table - AS-1 - Protection and Safety Monitoring System
!:‘ inspections, Tests, Analyses and Acceptance Criteria

-

— e

H e et e
I — e — = B S
}

[ ( .
i Certified Design Commitment | inspections, Tests, Analysis { Acceptance Cnteria

i —
£ ——————e— .
if | f i -
[; 4 The four redundont diviswons of Protection | 4. One Protection and Safety Momitoring Sysiem | 4 The acceptance critens 15 the same as the
i ! | 3
")

i and Safety Monitoriag System equipment are | division shall be selecied and deenergized. The acceptance cnitena for [TAACGs (a), U

p
independent from each other except for 1solaied | tests of ITAACSs ifa). 1{b). lc), and 1{(d) shall | and 1{d) except for the division that is

dats communications reguired for votng logw | be repeated deenergized
I'he four redundant divisions of Protection and
Safety Monitoning System equpment are

powered from independent power sources

{
I
i
i
i
fi
i
i
!(
I
L

et




SERVICE WATER SYSTEM
Revision; 0
Effective: 09/04/92

X.X SERVICE WATER SYSTEM

Design Description

The service water system (SWS) serves no safety
related function and therefore has no nuclear safety
Jr-.‘,’(‘. h&'u\

[he service water system supplies cooling water to
remove heat from nonsafety-related heat exchangers in
the turbine buiiding. This 15 achieved by pumping water
through heat exchangers where heat 1s removed from the
omponent Cooling waler system

Ihe service water system provides the defense-in
depth function of removing heat from the component
ooling water system for all modes of operation. It
removes heat from the spent fuel pool via the spent fuel

woling and component cooling water systems. During
plant shutdown, the service water system provides an
additional defense-in depth function of decay heat
removal through the: normal residual heat removal
system and the component cooling water system. The
18 available dunng loss of offsite power

conditions. The system consists of redundant pumps

with associated piping, valves, and MLrois




SERVICE WATER SYSTEM

Ravision: 0
Effective: 09/04/82

fr:'?
!
i

inspections, Tests, Analys

Tabie SWS-1 - Service Water System

es and Acceptance Critena

T T 3

=

e

—

Design Commitment

Inspections, Tests, Analysis

T

Accer “ance Critesnis

-

-
i The service water system shall provide :
sufficient flow 10 the component cooling

water system {CCS) to provide the defense

‘_..ﬂ._u.y

in-depth functions of decay heat removal

and spent fuel cooling

i

Flowpaths exist 10 both of te compone. i |
cooling water heat ~xchangers with the [
turbine busiding closed cooling water !
system heat exchengers isolsted on loss of |
sir or loss of elecincal power

|
!
|

e it i ————————

3. The service water system shail provide
sufficient cooling to the component cooling
water system to perform the defense-n

depth functions of normal residual heat

remcval aad spent fuel pool cooling

,-{__., ———————————————

The service water system performance shall be
validated by 8 service waler system test. The
test will be performed with one of the redundani
pumps operating, the pump suction source at its
mmmum operating level, and with one
omponent cooling water heat ex hanger and
one turbine building closed cocling water heat
exchanger 1 service. This test will be repeated

for the other pump

The test shall be conducted to venify on loss of
air or power thai s flow path exists to both
component cooling water heat exchangers and
that & flow path 1s 1solated for both turbme
building closed cooling water heat exchangers

A test shall be conducted o venty that e
service water system provides sufficient heat
transfer capability at site-hmuting environmental
conditions. The test can be conducted at any
enviroumential conditions and the results
extrapolated to the limiting condition

— —.

The flow delivered to one of the component §

f
{
cooling waier system hea! exchangers shail be ;!

at least {TBD] gpm

Inspection of the valves shall confirm that the
valves are n the open position for em h of the
component cooling water heat exchanger remod
operated 1solation valves and that the remote
operated 120lztion valves for the turbine
Fuilding closed cooling water heat exchangers
sre m a closed position on both jomss of air and

The calculated munumnum heat reyectzon
capability of the service water system for
defense-in-depth cooling 1s st least [TED|
Btu'hr after extrapoleting the measured value

|
L

p—

( \j_‘f/\, Westingheuse

—




STEAM GENERATOR SYSTEM
Revisior,. O
Etfective: 05/04/92

X.X STEAM GENERATOR SYSTEM

siifety-reialed

reiated portions of

" § 4 3 ) agnt ate . 1

main steam, main feedwaler, startup fteedwater and
]
|

W lines connecle the sleam generator The

sieam generator sysiem

portion & ' o 1 sam line from the
steam generator outlet nozzle up to and including
the piping anchors at the wxibary building/turbine
building wall. Within this safety related portion of
the main steam line are the main steam and bypas

ation valves and connected upstream of these
valves, the power operated relief and block velves
he two senes condensate drain 1solation valves =nd

the three satety valves

¢ That portion of cach main feedw ater line from the
steamn  generator feedwater nozzie up to and
including the feedwater control valve. Within this
portion Of the feedwater line are the main feedwater

1solation valve and the downstream feedwater check

1 Of each tartup feedwater line trom the
mnection o teedwater line out (10 the restraint at

auxiliary building/turbine building wall

Y

he
tartup feedwater control valve and

whnstream startup feadwater isolation valve

That portion of each steam generator blowdown line

trom the steam generator blowdown outlet nozzie

up and including the second steam generator

isolation valve, W un this safety-related portion of

the line are the tw remotely operated solation
N Senes

'he SGS perfor

wing safety and dete
in depth functions

.,/”.\
(W) Westinghouse
\\7-/.

Ihe SGS provides overpressure protection for
the steam generator secondary side, as well as
portions of the main steam line, feedwater lines
end blo'wdown lines by means of the safety relief
valves for events that result in steam generator
preasuy transients Three safety valves are

provided on sach main steam hine

')\H'AI“e J:wy!: basis accidents the 5G in
onjunction with the main steam svstern prevents
excessive steam  generalor blowdown and
excessive feedw-ter tlow from the maiz and
startup feedwater system This function is
sccomplished via solation of the main
feedwater, startup feedwater, blowdown and

main steam (ines

in the event nf [eedwater unavailability, the SGS
removes decay heat from the reactor coolant b

It'ic'a\\ﬂ.g the steam genere’sd from the steam
generator inventory to the atmosphere via the
safety valves

The pc._tion of the SGS inside containment 1s an
integral part of the contminment isolation
boundary and limits radioactive releases to the
environment. The inside containment i1solation
function (1solating the reactos coolant system and
containment atmosphere from the environment

18 provided by the steam generator, tubes, and
2GS lines inside containment, while isolation
outside containment 1s provided by manual and
automatic valves. See the containment svstem
I TAACs, Section X . X

The SGS system, in comjunction with passive

we cooling and chemucal and volume control




STEAM GENERATOR SYSTEM
Revision: 0
Effective: 09/04/92

o8 18 designed 1O ay

ng after & sleam geners
cident and thus serves |
£

the euvironment The SGS featus

18 for steamline sedline, and

1 ¢

the SGS renx

I leedwaler Iy
startup feedwater system (o the steam generator

end venting of steam from the sicam generators

(o the atmosphere via the power operated reliet

es and conirols necessan
actuation and control are powersd from the Cla

power system. The division assignment for valves and
mitrols 18 such that the loss of any single Class 11
power division will not prevent system safety functions
[he steam generator system in combination with
her salety-related systems 18 Jt'\.g!\('x} uch that
single fallure in the SGS wall prevent the systems frorm

accomplishing identified safety functions
wder o provide accident mutigation functions
valves Close on the Inpropnate 1soL 40D signal
solation signal may be generated automatically or
manually at a system level and manually at the valve
lev el wathin the protection and safety monitonng system
he manual and protection and safety monitoring system
gnals can be mithated from ether the main control

room or the remote shutdown workstation

(W) westinghouse

Nas?”




STEAM GENERATOR SYSTEM
Revision: O
EfHfective: 9/04/5.

Table SGS-1 - Steam Generator System
inspections, Tests, Analyses and Acceptance Critena

e

Acceptance Critena

e ———

— vj‘., —

Inspections, Tests, Analysis

e T T T e

Certified Design Commitment

The SGS provides overpressure protection Inspections shall be conducted to confirm valve : he sum of the rated capacities of the three

for the secondary sade of the steam vendor code plate rating 18 greater or equai valves m each main steam line shall excesx
I i

[TBD] ib/hr as recorded on the valve vendor

generstor and the SGS piping by means of to svstem relie! reguiremen®s
piping {

the safety relief valves ! | code plates

Tests shail be conducted to furm the sufety T he set pressures of the three safety valves ar

valve provides werpressure protection

[1085] psig + |TBD] psig

: ! ‘Z]’i”{"\bﬁ 1 :TP'}"\\’:
[1'4D] psag + [TBD] psug

!

The SGS 1solates the mamn feadwater \ Valve functional tests shall be condu The mamn steam 1solation, feedwater 1solation
stariup feedwater blowdown and mamn ’ demonstrating proper valve operation and fteedwster control valves shall close withy
steam lines. The solation valves close | presence of an actuation signal {5] seconds upon recespt of an actuation signa
apon receipt of manual or sutomatx !

actuation signais from the protection and ! I'be startup feedwater 1solation and control
valves, blowdown solation valves, MSIV

safety monitonng system ! !
| bypass valve and condensate drain valves shal
close withun [ 10] seconds upon recespt of an
actuation signal
The power operated rehief valve and PORV
hlock valve shall close upon reciept of an

actuation signal

e e —— —

Westinghouse
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TEAM GENERATOR SYSTEM
evision: 0

1

i
l
|
i
)
i
I}
i

Table SGS-1 - Steam Gunerator System
inspections, Tests, Analyses a. ' Acceptance

Criteria

Certified Design Commitmen

TR e T

inspections, Tests, Analysis

—— _]‘,—:::__..

Acceptance Criteria

T

I}
Y
{
i
{
}

The division assignment for solation va.
and controls 1s such that the loss of any
singie 1E division shall not prevent system

safety function

4 The SGS removes decay heat by delivery of
feedwater from the startup feedwater
system to the steam generator and steam
from the steam generators to the

atmosphere

|
|
|
|

3

—

With the loss of any single Cilass 1
power/protection division, tests shall be

mducted to confirm remote automatic 1solation

f main steam, mamn and startup feedwater, and
steam generator blowdown lines

Valve functional tests shall be conducted

demonstrating proper valve operation 1 the
presence of actuation signals from the plant
ontrol system or the protection and safety

meorrutonng system

T e A TSNP —s—————
|

!
i
|
!
i

i
|
i

Signals for solation valves withie the maun
steambines, man and startup fesdwater hines
and blowdown lines are genercted to provide

for wsolatson of each hine

I'he startup feedwater isolation valve and
ontrol valve gnd the power operated relief
valve and block valve shall open upon receipt

of an actuation signal

|
!
!
|
!
{
|
|
i
L

——

—

N

' Q
, —
R

(W) westinghouse




