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Document Control Desk
U.S. Nuciear Regulatory Commission
Washington, DC 20555

ATTENTION: T. R. QUAY

SUBJECT: RESPONSES TO FOLLOWON QUESTIONS REGARDING THE AP600 SSAR
SECTION 14.3 AND THE AP600 INSPECTIONS, TESTS, ANALYSES, AND
ACCEPTANCE TRITERIA (ITAAC)

ear Mr. Quay

I'nclosed are three copies of Westinghouse's revised response to RAI 640.60 related to the Standard
Safety Analysis Report Section 14.3, Certified Design Material. This revised response incorportes
comments from the staff received at the ITAAC Task Group meeting held in White Flint on
september 25, 1997, as documented in your letter dated October 2, 1997, This revised RAI response
also includes SSAR markups of changes made in Section 14.3 to be incorporated in the AF600 SSAR,
Revision 17

This submittal cioses, from Westinghouse's perspective, open item 5719, As a result, the
Westinghouse status column will be changed to "Closed" in the Open Item Tracking “ys.em (OITS).
The NRC should review this response and inform Westinghouse of the status of this open item to be
designated in the "NRC Status" colurin of the OITS.

oase contact Mr. Eugene J. Piplica at (412) 374-5310 if you have any questions concerning this
ransmittal.

b /N " i ,

Brian A. Mclntyre, Manager '
Advanced Plant Safety and Licensing

jyml l
Enclosure

ce: J. M. Sebrosky, NRC (w/Enclosure)

J. N. Wilson, NR(" (w/Enclosure)

N. J. Liparulo, Westinghouse (w/o Enclosure)
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NAC REQUECT FOR ADDITIONAL INFORMATION

| Question 640.60, Revision 1

Re:

In AP600 SSAR Revision 14 dated June 17, 1997, Westinghouse provided Tabies 14 3-8, which identified important
design features that were credited in various analyses to their treatmen: in Tier |. However, these tables do not
contain a dispasition column which makes it difficult for a reviewer to determine what ITAAC verifies the important
design features. Therefore, the staff requests that Westinghouse provide a more detailed cross reference that provides
a disposition column (ie., verifying ITAAC) for the important design features. General Electric and ABB-CE
provided this type of information to the staff for their ITAAC in a Marck 31, 1994, letter, and a June (0, 1994 letter,
respectively

| Response, Revision 1

Tables 640.60- through 640-60-7 provide a cross reference between Tables 14.3-2 through 14.3-8, respectively, of
the AP600 SSAR, Nevision 14 and the AP600 Certified Design Material, Revision 3. The first three columns of the
attached tables contain the same SSAR References, Design Features, and Values listed in the corresponding tables
of Section 14.3 of the AP600 SSAR. The last three columns, ITAAC, System, and ITA provide the cross reference
to the AP600 Certified Design Material. These columns list for each Design Feature the applicable section number
(ITAAC), the system acronym (System), and the Inspection, Test, Analyses, and Acceptance Criteria item designator
(ITA). These p-rameters are further described in Section 1.0, Introduction, of the AP60y Certified Design Material

Tables 14.3-2 through 14.3-8 of the AP600 SSAR have been reviewed for consistency and completeness. Changes
made as a result of this review are attached to this BAl response. These changes include the elimination of two
duplicate entries, typographical corrections and the deletion of an incorrect reference to SSAR Section 18.8.3.2
in Tae'e 14.3-7, Radiologicai Analysis. In addition, design changes to the Main Control Room Emergency
Habitability System (VES) have been incorporated. Changes are marked with a bar in the left column. Additions
are shown in bold italics and deletions are shown by a sérikéowt.

Concurrent with the review of Tables 14.3-2 through 14.3-8 abeve, a review of Tables 640.60-1 through 640.60-8
has been performed for consistency with the SSAR tables. The same change format as above is used.

References:

None

SSAR Revisions:

| SSAR Section 14.3, change pages to Tabies 14.3-2, 14.3-4, 14.3-5, 14.3-6 and 14.3-7 antached

640.60-1
westinghouse Revision 1




NRC REQUEST FOR ADDITIONAL INFORMATION

Table 640 .60-1
{Sheet 1 ¢ 24)
ITAAC References for STAR Table 14.3-2 — Desigu Basis Accident Analysis
SSAR Reference Design Feature Value ITAAC System Ta
Sechon 5 1 2 Safety valves are instalied above and connected to the pressurizer io 212 RCS !
prowvide overpressure protection for the reactor coolant system 8 a
Secion 5 1 2 The RCS has two hot legs and four cokd legs 212 RCS 1
Section 5 12 The RCS has two steam genesators and four reactor coolant pumps " K RCS 1
Secion 5 1 2 The RCS contains a4 pr.ssurizer and a surge lire connected to one hot ieg 213 RCS 1
Section 5133 Rotating mnertia needed for flow coast-down. s prowded = L3 RCS 8b
Table 5 1-3 Thermal : .gn flow rate with 10% tube plugging (gpmAoop) 94 800 - A B RCS 9 a
Table 5 1-3 Inthial rated reaclor core thermal power (MWt) 1933 INTRO NSSS
Sechon 5 2 2 Reactor coolant system and steam system overpressure protection dunng RCS

- M W
power operation 2re provided by the pressuiizer safety vaives and the 224 SGS
steam generator safety valves, i conunction wih the action of the PMS 2952

™o oo o
L
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NRC REQUEST FOR ADDITIONAL INFOR(IATION

Table 640.60-1
{Sheet 2 of 24)
ITAAC References for SSAR Table 14.3-2 - Design Basi+ Accident Analysis
SSAR Reference Design Feature Value ITAAC System iTA
Secion 5221 Safety valve capacity exsts to prevent exceeding 110 percent of system 2352 RCS 8 a

design pressure for the following events
-Loss of electncal load andior turtene trip
-Uncontrolied rod withdrawal at power
-Loss of reactor coolant flow

Loss of normal feedwater

Loss of offsite power 10 the slabon auxkanes nommal laedwatar
-Loss of offsite power 1o the station auxkanes

Secton 522 1 Overpressure protection for the sieam system 1s prowded by steam 224 SGS 8 a
generator safety valves

Secion 5323 Non-destructive examination (NDE) of the reactor vessel and its 213 RXS 3
appurtenances 15 conducted in accordance with ASME Code Section 1l
requirements

Secton 5325 The initial Charpy V-notch mimmum upper shelf fracture energy leveis for 213 RXS 7

the reactor vessel be v« base metal traverse direction and welds are 75
foot-pounds, as recured by Appendix G of 10 CFR 50

Sechon 5 3 2 6 The walia LRy - aoloh et opped shell Backse enaigy eves ti 243 RXS 7
e 1Ak vahal Holtine base Maia Favaiss gueckon and walds aa 75
loot-pounds  as 107 red by Appendi b of 10 CFT 66

@ Westinghouse g



NRC REQUEST FOR ADDITIONAL INFORMATION

Tabie 640.60-1
{Sheet 3 of 24)
ITAAC References for SSAR Table 14.3-2 — Design Basis Accident Analysis

Section 54134 It 15 important fo reactor protechon that the reactor coolant continues o 212 RCS 8b
flow for a ime after reactor Inp and loss of electrical power  To provide
this flow. each reacior coolant pump has a high-nertia rotor

Secion 54 134 A safety-related pump tnp occurs on high bearng waler temperature B PMS 6b

Secion 54523 Power to the pressunzer heaters s blocked when the core makeup tanks 292 PMS 6b
are actuated

Secion 54 6 Automatic depressunzation system stage 1, 2 and 3 vaives are connected 2312 RCS 1
to the pressurizer and discharge wia the spargers fo the in-contanment
refueling water storage tank

Section 5 4 6 Automati © depressurization system stage 4 valves are connected to each L2 RCS 1
hot leg

(& marn =



NRC REQUEST FOR ADDITIONAL INFORMATION

Table 640.60-1
{Sheet 4 of 24}
ITAAC References for SSAR Table 14.3-2 — Design Basis Accident Analysis
SSAR Reference Design Feat 7e Value ITAAC Systemn iTA
Secion 5493 in the analysis of overpressure events, the pressunzer safety vaives are 25 RCS 6b
assumed to actuate at 2500 psia The safety valve flowrate assumed is
based on full flow at 2575 psia, assuming 3 percent accumuiabon
Sechon 54853 The pressunzer safety valves prevent reactor coolant system pressure from r A RCS 8 a
exceeding 110% of system design pressure
Table 5 41 Minimum reactor coolant motorfpumg moment of nertia (Ib-#t') = 5000 - i B RCS 6b
Table 5 411 Reactor Coolant System Design Pressure Settings - & 3 ¢ RCS 8 a
- Safety valves begn lo oper. (psig) 2485
Table 5 417 Pressunzes Safety Valves - Design Parameters 4% RCS 8 a
- Number 2 8b
- Minimum required reheving capacity per valve (ibmvhr) >400,000
- Set pressure (psig) 485+
Secion 61213 The exterior of the containment vessel is coated with the same inorgamic 222 PCS Bbw
2inc as is used inside of the contamment
Figue 6 2 2-1 The passive containment cooling system consists of a water storage tank, r & B PCS 1

cooling water flow discharge path o the ce.ianment shell, 2 waer
distribution system for the containment sheli, and a cooling arr flow path

640.60-5
@m Brssemna



NRC REQUEST FOR ADDITIONAL INFORMATION

Table 640 .60-1
(Sheet 5 of 24)
ITAAC Referenes for SSAR Table 14.3-2 — Design Basis Accident Analysis
SSAR Refereance Design Feature Value ITAAC System ITA
Figure 6 2 2-1 The mummum duration the PCS cooling water flow is prowded from the > 72 222 PCS Baan
PCCWST (hours)
Tahle 62 2-1 The water coverage of the containment shell exceeds the amount used n 222 PCS 8b
the safety analysis
Table 6 2 2-1 1.e minmum drain wow rate capacity of the upper annulus drain ;gpm) > 450 222 PCS 84d
Table 6 2 2-1 The mimmum makeup flow rate capability from an external source to the > 62 222 PCS 8 e
PCS water storage tank (gpm)
Table 6 2 2-1 The imimmum makeup flow rate capabiity from the PCS water storage tank > 50 222 PCS 8 f:
to the spent fuel pit {g"m)
Table 6 2 2-1 The minimum PCS water storage tank volume for makeup to the spent fuel > 400,000 222 PCS 8fa
pit (non-concdent with PCS operation) (galions)
Table 6 2 2-1 The minimum long term makeup capability from the PCCAWST to the >4 - il PCS S a
PCCWST (days)
Table 6 2 2-1 The minimum long term makeup flow capability from the Pr ST to the > 62 222 PCS 9hb
PCCWST (gpm)
Table 6.2 2-2 The first or top standpipe’s elevation above the lowest or bottom standpipe 2172025 222 PCS 8 aw
(feet)
Westinghouse S —
Revision 1



NAC REQUEST FOR ADDITIORAL INFORMATION

Table 64C.60-1
(Sheet 6 of 24)
ITAAC References for SSAR Table 14.3-2 - Design Basis Accident Anailysis
SS AR Reference Design Feature Vaiue iTAAC System iTAa
Table 62 2-2 The second standpipe s elevation above the lowest or bottom standpipe 422025 - & PCS Bam
(feet)
Table 6 2 2-2 The thwd standpipe's elevation above the lowest or bottom standpipe (feet) 672025 S ad PCS Bam
Figue 6 2 2-3 The minimum passive contanment cooling water flow rate with water 2715 ad1? PCS 8ai
inveniory at a height above the lowest standpipe of 1355 + 0 25 #
(gpm)
Figue 6 2 2-3 The minimum; passive containment cooling water flow rale with water > 442 122 PCS 8a
mventory at a height above the lowest standpipe of 2375 + 025 it (gpm)
Figue 6 2 2-3 The mimmum passive containment cooling water flow rate with water 2122 222 PCS 8ai
nventory at a height above the lowest standpipe of 2 65 + 025t  (gpm)
Secion 6 3 The pa:<ive core cooling system provides emergency core decay heat 223 PXS 8b
removal dunng ransients acodents or whenever the normal hea* removal
paths are lost
Section € 3 The passive core cooling system prowdes makeup and boration dur 223 PXS 8c

transients or accidents when the normal reactor coolant system makeup
cupply from the chemical and volume control system is unavailable or is
nsufficient

@ Westinghouse bwsmsn



NRC REQUEST FOR ADDITIONAL INFORMATION

Table 640 .60-1
(Sheet 7 of 24)
IT2AC References for SSAR Tabie 14.3-2 — Desigr: Basis Accident Analysis
SSAR Reference Design Feature Value iTAAC System ITa
Secion 6 3 1.1 The pa:=ive core cooling sysiem s designed to prowide emergency core 223 PXS 8b

cooling dunng events involving ncreases and decreases in secondary side
heat removal and decreases i reactor coolant system mventory

Secion 6 32 11 The heat exchanger consists of a bank of C-tubes, connected to a 2.3 PXS 1
tubesheet and channel heat arrangement at the top (inlet) and botiom
{outlef) The passive exchanger connects 1 the reactor coolant system
through an inlet line from one reactor coolan! system hot Jeg and an outiet
line to the associated steam generator cold leg plenum (reactor coolant
pump suction)

t

63211 For the passive residual heat removal heat exchanger, the normal water 223 PXS 8b
temperature in the iniet ne will be hotter than the discharge ine

:

$3212 The actuation of the core makeup tanks following a steam line break 249 PXS 11b
provides injection of borated water via water recircuiation to mitigate the
reactivity transient and provide the requred shutdown margmn

:

= 3223 The in-containment refueling water storage tank contans one passive 243 PXS 1
residual heat removal heat exchanger

|

63226 Automatic depressurization system stage 1, 2 and 3 valves are connecter 22 RCS 1
to the pressunzer and discharge via the spargers 1o the in-contanment
refueling water storage tank

@ Westinghouse l“"-‘“,



Table 640 .60-1
{Sheet 8 of 24)
ITAAC References for SSAR Table 14.3-2 — Design Basis Accident Analysis

ITA

SSAR Reference Design Feature Value ITAAC

o

Secion 6.3 3 21 For a loss of man feedwater event, the passive residual heat removal heat 252 60
exchanger s actuated If the core makeup tanks are not initially actuated.

they actuale later when passive residual heat exchanger cooling sufficently

reduces pressunzer level

Secion 6 33 22 For a feedwater system pipe faidure event, the passive residual heat 252 PMS 6b
removal heat exchanger and the core makeup tanks are actuated

Secion 6 3 3 3 1 For a steam generator tube rupture event, the nonsafety-related makeup r 3% PMS 6b
pumps are automatically actuated when reactor coolant system inventory
decreases and a reactor trip occurs, followed by actuation of the startup
feedwater pumps  Makeup pumps automatically function to mantaw: the
programmed pressurizer level The core makeup tanks subsequently
actuate on low pressurizer level if they are not already actuated Actuation
of the core makeup tanks automatically actuates the passive residual heat
removas System heat exchanger

@ Westinghouse e



Section
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¢

Figure

Table

Table

Table

6361

63613

63613

6 31

6 34

6 34

6 34

Tabie 640.60-1
(Sheet 9 of 24)

ITAAC References for SSAR Table 14.3-2 - Design Basis Accident Analysis

Design Feature

The piping resistances connecting the following PXS components and the
RCS are bounded by the resistances assumed in the Chapter 15 safety
analysis

- Core makeup tanks

- Accumuiators

- In-contanment refueling water storage tank

- Contanment recroulation

- Passive residual heat removal heat excf anger

- Automatic depressunzation system vaives

The botlom of the core makeup tanks are located above the reactor vessel
direct vessel injection nozzle centerline (ft)

The bottom of the in-contanment refueling water storage tank 1s iocated
ahove the direct vessel imection nozzle centeriine (ft)

The passive core cooling system has two direct vessel injection lines

The passive core cooling system has two core makeup tanks. each with a
minsmum required volume (ft °)

The passive core cooling system has two accumuiators, each with a
minimum required volume (ft’)

The passive core cocing system has an in-contanmen* refueking water
storage tank with a mimmum required water volume (gailons)

Value

iITAAC

223

e23

223

223

223

223

PXS

PXS

iITA

640.60-10
Revision 1



NRC REQUEST FOR ADDITIONAL INFORMATION

Table 640.60-1
{Sheet 10 of 24)
ITAAC References for SSAR Table 14.3-2 — Design Basis Acciden: Analysis
SLAK Reference Design Feature Vaue ITAAC System ITA
Table 6 34 The passive core cooling system has two pH adustment baskets each wih > 107 - A & PXS 8d
a mimimum required volume (ft °)
Table 6 34 The passive residual heat removal heal exchanger mimum heat transfer > 106000000 223 PXS 8b
rate (BTUr)
Secion 7.1 2 N isolabon devices are used 1o mantan the elecincal independence of 282 PMS

-~
o e

divisions and to see that no interaction occurs between nonsafety-related
systems and the safety-related system Isolation devices serve to prevent
credible faults in crcuit from propagating to another aircuit

Secion 7. 1416 The protection and safety monitonng system equipment is seismically 252 PMS 2
qualified toc meet design basis earthquake levels

Secion 7.14 16 The ability of the protection and safety mondonng system to initiate and 252 PMS 3
accomphsh protective functions 1s mantaned despite degraded conditions
caused by internal events such as fire, flooding, explosions, missiles,
electncal favits and pipe whip

Secton 7. 1416 The design of the protection and safety monitoring system equipment has 252 PMS 4
addiional margin to accommodated a loss of the normal HVAC

Secion 7 - 426 The flexibility of the protechion and safety monitoring system enables 2452 PMS 5b
physical sepa-ation of redundant divisions

@ R 640.60 11
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NRC REQUEST FOR ADDITIONAL INFORMATION

Table 640.60-1
(Sheet 11 of 24)
iTAAC References for SSAR Tabie 14.3-2 — Design Basis Accident Analysis
SSAR Reference Design Feature Value ITAAC System iTA
Sechon 72221 he protection and safety monitoring system mtiates 3 reactor tnp 2% 2 PMS 6 a
whenever a condiion monitored by the system reaches a preset level
Secion 72228 The reactor s inpped by actuating one of two manuai reactor np controls 232 PMS 6c
from the man control room
Sechion 7.3 12 14 The demneralized water sysiem isolation valves close on a signal from the 2482 Cvs 8b

protection and safety monitoring system denved from either a reactor tnp
signal, a source range flux doubling signal, low input vo'age to the 1E dc
and uninterruptible power supply bafttery chargers, or a safety injection
signal

Sechon 7.3 1215 The chemical and volume control system makeup hne solation valves 232 Cvs 8c
autcmatically close on a signal from the protection and monitonng system
denved from either a tugh-2 pressurizer level, high steam generator level
signal. or a safeguards signal coincident with high-1 pressurzer level

Sechon 7.31.22 The mn-containment refueling water storage tank is aligned for injection 243 PXS 110
upon actuation of tne fourth s.3ge a.lomatic depressunzation system via
the protecton and safety monitoring system

Secton 7 3123 The core makeup tanks are ahgned for operation on a safeguards actuation A B PXS 110
signal or on a low pressurizer level signal via the protection and safety
monitonng system

Westinghouse ety
Revision 1



NRC REQUZST # R ADDITIONAL INFORMATION

Sechion 7. 3124

Secion 73124

Secion 7.3124

|

131295

|

1.3v27

Table 640 .60-1
{Sheet 12 of 24)
ITAAC References for SSAR Table 14.3-2 — Design Basis Accident Anaswysis

Design Feature Value ITAAC

The fourth stage vaives of the automatic depressurnization sys'em receive a 212
signal to open upon the comadence of a low core makeup Uk waler ievel

and low reactor coolant system pressure followng a preset tme delay after

the third stage depressurizatior valves recewve a signal lo open via the

protechon and safety monitonng system

The first stage valves of the automaiic depressunzation system open upon 212
receipt of a signal generated from a core makeup tank injechon akgnment

signal coincident with core makeup tank wate- level less than the Low-1

setpoint i either core makeup tank via the protection and safety monitoring

system

The second and thirg stage valves open on time delays following - 4 B
generation of the first stage actuation signal via the protection and safety
monitonng System

The reactor coolant pumps are tnpped upon generation of a safeguards - A M
actuabon signal or upon generation of a low pressurizer water level signal

The passive residual heat removal heal exchanger confrol valves are 223
opened on low steam generalor water level or on a3 CMT actuation signal
via the protection and safety mowatoring system

System iITA

RCS

PXS

640.60-13
Revision 1



NRC REQUEST FOR ADDITIONAL INFORMATION

Table 640 .60-1
(Sheet 13 of 24)
ITAAC References for SSAR Table 14.3-2 — Design Basis Accident Anaiysis
SSAR Reference Design Feature Value ITAAC System ITA
Sechion 73129 The containment recrculabon solation valves are « pened on a safeguards 223 PXS 1o

actuabon signal in comsidence with iow in-contanment refuekng water
storage tank water level via the protection and safety montoning system

Secton 7 3221 The protection and monitoring system automatically generate an actuation 252 PMS 6b
signal for an engineered safety feature whenever a monitored condition
reaches a preset level

f

73229 Manual intiation at the system-evel exsts for the engineered safety 2
features actuation

(%)
~
o
o

{

7431 if temporary evacuaton of the main control room s required because of 32 HFE 12
and mantain safe shutdown conditions for the plant from outside the man
control reom through the use of controls and monitonng located at the
remote shutdown workstation

Secion 7 4311 The remote shutdown workstation equipment is simiar to the operator 32 HFE S
workstations i the main control room and *s designed fo the same 1"
slandards One remote shutdown workstation 1S prowided

Secion 7 4 313 The remote shutdown workstation achieves and mantains safe shutdown 32 HFE 12
cenditions from fuli power condibions and mantains safe shutdown
conditions the2after

@ Westinghouse °‘°-"“:



SSAR Reference

Secbon 7 5 4

Secton 7.6 11

Sechion 8.3 212

Secbon 91121

Secton 91221

Table 640 50-1
(Sheet 14 of 24)

ITAAC References for SSAR Table 14.3-2 — Design Basis Accident Analysis

Design Feature

The protection and safety mondonng system prowdes signal condiboning
communications, and display functions for Category 1 vanables and for
Category 2 vanables that are energized from the Class 1E uninterruptible
power supply system

An nterlock 1s prowded for the normally closed motor-operated normal
Each valve s nteriocked so that it cannot be opened unless the reactor
coolant system pressure 1S below 3 preset pressure

The non-Ciass 1E dc ard UPS system (EDS) consists of the electnic power
supply and distnbution equipmerit that prowdes ¢c and uninterrupbble ac
power 10 nonsafety-related loads

In the uniikely event of a d-opping of an unimadialed fuel assembly,
accdental deformation of the fuel rack will be determined and evaluated in
the criticality analysis to demonstrate that it does not cause criticality
adenon to be wolated

In the uniikely event of a dropping of an iradiated fuel assembly,
acodental deformation of the fuel rack will be Jetermined and evaluated n
the criticality analysis to demonstrate that it does not cause criticality
critenon 1o be wolated

Value ITAAC

252

252

252

233

" AL A

FHS

640.60-15
Rewision 1



NRC REQUEST FOR ADDITIONAL INFORMATION

SSAR Reference

Sechbon 9135

Secion 9 135

Secion 91411

Secion 93637

936137

¢

¢

93645

Table 640.60-1
{Sheet 15 of 24)

iTAAC Raferences for SSAR Table 14.3-2 - Design Basis Accident Analysis

Design Feature

The spent fuel pool s designed such that a water level 15 mantaned
above the spent fuel assemblies for at least 7 days following a loss of the

spent fuel cocling syslem using only safety-retaled makeup water sources
(See Table 9.1- 4)

The spent fuei pool cooling system includes safety-related connections o
estabiish safety-related makeup to e spent fuel pool followng a design
basis event (cluding a selsmic event

in the event of a safe shutdown earthquake (SSE), handiing equipment
cannot fall in such 2 manner as to prevent required function of seismic

Category 1 equipment

The chemical and volume control system contans two redundant safety-
related vaives 10 1solate the deminerahzed water system from the makeup
pumip suchon

The chemucai and volume control system contains two safety-related valves
io isolate the makeup flow to the reactor cooiant system

The chemical and volume control system contains two safety-relaied valves
1o isc ate the makeup flow to the reactor coolant system

Value ITAAC

437

237

i

4232

232

232

SFS

SFS

Cvs

iTA

8b

8 b

649.60-16
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NNC REQUEST FOR ADDITIONAL INFORMATICN

SSAR Reference

Secbon 936451

Section 9 367

Secion 9.3 67

Secion 10 1 2

Section 10.2 243

Secion 16 3 1 1

Table 640.60-1
(Sheet 16 of 24)

TAAC References for SSAR Table 14.3-2 — Design Basis Accident Analysis

Design Feature

The chemical and volume control sy~tem contans two redundant safety-
related valves to isolate the demineraiized water system from the makeup
pump sucton

The demuneralized water system isolation valves close on 2 signal from the
protection and safzty monitoring system denved from esther a reactor trip
signal, a source range flux doubling signal, low input voltage to the 1E dc
and uninterruptible power supply battery chargers, or a safety imjection
signal

The chemical and volume control system makeup line isolation valves
automatically close cn a signal from the proiection and safety monitorng
system denved from esther a high-2 pressunzer levei, igh steam generator
level signal, or a safeguards signal coincident with hugh-1 pressunzer level

Safety vaives are prowded on both main steam snes

The flow of th: man steam enfering the high-pressure turbine 1s controlied
by four stop valves and four governing control valves. The stop valves are
dosed by actuation of the eme:gency mp system dewvices

The main steam supply system s prowded with a main steam isolaton
vailve and associated MSIV bypass valve on each man steam line from s

respactive steam generator

Value ITAAC

232

232

232

224

9

Cvs

iTa

8 b

640.60-17
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Tabie 640.60-1
(Sheet 17 of 24}
ITAAC References for SSAR Table 14 3-2 - Design Basis Accident Analysis
SSAR Reference Design Feature Vaiue ITAAC System iTa
Section 10 3 1.1 Main steam sol2tiun valve (MSIV) prevent the uncontrolied blowdown of <d8 SGS 8 a
more than one steam generator and isolate nonsafety-related portions of 242 PMS 7 a
the system

Secion 10 3 1 2 Power-operated atmosphenc rebef valves are prowded 1o allow controlied 224 SGS 9b

cooldown of the steam generator and the reactor coolant system when the
condenser 15 not avasiable

Secion 10.3 2 1 T2 main steam supply system includes A B SGS 1
-One main steam solatiun valve and one main steam isolation vaive
bypass valve per man steam iine
-Man steam safety valves
-Power-operated atmosphenc rehef valves and upsiream 1solation valves

Section 10 3 2 3 2 in the event that a design basis acadent occurs, which resulls in 2 large 224
steam line break, the main steam isclahon valves with assoualed main
steam solation bypass valves automatically close 252

“ 8 8

Figure 10 3 2-1 The steam generator system consists of two main steam. 0 main 224
feedwater, and two startup feedwater “nes

Table 10 3 2-1 Design data for main steam supply system vz ves 224
-Number per man steam line 3

Minimum releving capacity per valve at 110% of desigr pressure (Ibfhr) 1,540,000

¢

@ Westinghouse SRS
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NRC REQUEST FCR ADDITIONAL INFORMATION

Table 640.60-1
{Sheet 18 of 24)
ITAAC References for SSAR Table 14.3-2 — Design Basis Accident Analysis
SSAR Reference Design Feature Value ITAAC S stem ITA
Table 10 3 2-2 The miwmum flow capacity of the steam cenerator safety vaives (bmhr) > 4 600,000 224 SGS 8a.
Table 0 3 2-2 The maximum set pressure of the steam generator safety vaives (psoi < 1195 224 SGS Baw
Secton 103 8 3 The safety-related porions of tie steam generator blowdown sysiem are 248 SGS 8b

located in the contanment and auxhary bulldings and ar~ designed to
remain funchonal after a safe shutdown earthquake

Secion 104 7 1.1 Double valve man feedwater isolation 1s pronded via the man feedwater 224 SGE 8b
control valve and main feedwater isolation vaive Both vaces dose 8 c
automatically on man feedwater isolabon signais. an appropnate
engineered safety features isolation signal, within the time established with
the Technical Specffications, Section 161 The startup feedwater control
valve aiso serves as a contanment isolation valve

Secion 10.4 7 11 The condensate and feedwater system prowvides redundant ssolahion valves 224 SGS 1
for the mam fecdwater ines routed mto containment
Section 10.4 7 11 For a man feedwater or man steam lkine break (MSLB) inside the 224 SGS 8 b

cordanment, the condensate and feedwater system is designed 1o im#t high
energy flud to the broken loop

@ Wostinst 640.00-1:



NRC REQUEST FOR ADDITICNAL INFORMATION

Tabie S40.60-1
{Sheet 1% of 24)
ITAAC References for SSAR Table 14.3-2 — Design Basis Accident Anelysis
SSAR Reference Design Feature Value iTAAC System iTA
Sechon 10 4 7 1 2 The booster/main feedwater pumps are tnpped simuitaneously with the 224 SGS 9 a

faedwater 1solation signal to cdose the mam feedwater isolation valves

Secion 10.4 7 2 1 The man feedwater pumps and booster pumps are tnpped with the 224 SGS 9 a
feedwater 1solabon signal that closes the man feedwater 1solation valves
The same solation signal closes the isolation valve in the cross connect
ine between the main feedwater pump discharge header and the startup
feedwater pump discharge header

Section 10.4 7 2 2 One MFIV 1s installed in each of the two man feedwater lines outside the 224 SGS 8b

containment and downstream of the feedwater control vaive The MFIVs

are installed to prevent uncontrolied biowdown from the steam generators

in the event of a leedwater pipe rupture The mam feedwater check valve

prowdes backup isoiation. ‘n the event of a secondary side pipe ruplure

nside the contanment, the MFIVs imit the quantity of high energy fluid that

enters the contanment through ‘he broken lcop and imit cooldown The

MFCV prowdes backup tsolation to limit cooldown and high energy fiud

adgditon

Section 10 4 7 2 2 In the event of a secondary side pipe rupture inside the containment, the 248 SGS 8b
main feedwater control valves prowide a redundant solation to the MFIVs to
limit the quantity of high energy flurd that enters the containment through
the broken loop

@m oo
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NAC REQUEST FOR ..DDITIONAL INFORMATION

SSAR Reference

Secion 1047 3

Secion 10.4 7 3

Secticn 10 48227

Section 10 4 8 3

Secion 10.4 9 1 1

Table 640 60-1
{Sheet 20 of 24)

ITAAC References for SSAR Table 14.3 2 — Design Basis Accident Analysis

Design Fea we

For a main feedwater ine break inside the containment or 3 man steam
ne break, the MFIVs and the main feedwater control valves automatically
close upon recempt of a feedwater isolation signal

For a steam generator tubz rupture eveni, positive and :edundant isolzhon
1s provded for the main feedwater (MFIV and MFCV) with isolation signals
generated by the protection and safety monitoring system (PMS)

Blowdown system isolation s actuated on low steam generator water
levels The isolaton of steam generator blowdown prowdes for a continued
availability of the steam generalor as a heat sink for decay heat removal in
conjunction with operation: of the passive residual heat removal system and
the stanup feedwater system

The safety-related portions of the steam generator blowdown system
locate in the containment and auxiary bulddings ae designed to reman
functional after a safe shutdown earthquake

Double valve startup feedwater 1solation s prowded by the startup
feedwater control valve and the startup feedwater isolation valve Both
valves close on 2 startup feedwater isolation signal, an appropnate
the Technical Specifications. Section 16 1

Value ITAAC

224

224

224

224

2248

System iTA

640.60-21
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Tuble 640.60-1
(Sheet 21 of 24)
ITAAC References for SSAR Table 14 3-2 — Design Basis Accident Analysis
SSAR Reference Design Feature Vaiue ITAAC System ITA
Secion 104 95 11 For a steam generator tube rupture ev:ant, posiive and redundant isolaticn 224 SGS “a

1s prowded for the startup feedwater system (startup feedwater solation
signal and startup feedwaler contrrs valve) with solation signals generated
by the protection and safety moraonng system

Section 10 4 9.2 2 n the event of a steam ge:erator tube rupture, the startup feedwater 224 SGS 8b
isolation vaive and startup feedwater controi valve kmit overfill of the steam
generator by terminabiny startup reed flow

Section 10 4 9 2 2 in the event of a secondary pipe rupture inside contanment, the startup 224 SGS 8bd

feedwater 1solation valve and startup feedwater controi vaive provide
isolation to imit the quantity of high energy fund th ¥t enters the
contaitiment

Section 10 4 922 The startup feedwz 2 isolation vaive s provided to prevent the uncontrolied 224 SGS 9a
blowdown from more than one steam generator in the event of startup
feedwater line rupture  The startup feedwater isolation valve prowvides

backup solation

Table 15 01 inhal core thermal power (MW1) 1933 INTRO NSSS

Table 15 0-3 Nominal values of pertinerit piant parameters used in acod "t analysis with g B RCS 9 a
10% steam generator tube piugging
- Reactor coolant flow per loop (gpm) 948 E+04
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Table 640.60 1
(Sheet 22 of 24)
ITAAC Referonces for SSAR Table 14.3-2 — Design Basis Accident Analysis
SSAR Reference Design Feature Value ITAAC System iTa
Secion 15 7 2 1 Continuous addiion of excessive feedwater is prevented by the steam 224 SGS 8b
generator high-2 water level signal trip, which closes the feedwater isilation 12 a
valves and feedwater control valves und inps the turbne main feedwater 229 PMS 60
pumps and reactor
Secion 15 1 4 1 For an inadvertent opening of a steam generator rehef of safety valve core 223 PXS 110
makeup tank acluaton occurs o0 a safeguards {*S) signal from one of four M G PMS 6b
sources

- Two - it of four low pressurizer pressure signals

-Two out of four low pressurizer leval signals

-Two out of four low T __, signals in any one loop

-Two out of four low steam line pressur_ signals in any one loop

Section 15 1 4.1 After an inadvertent opening of a steam generator relief of safety valve, 224 5GS go
redundant isolation of the main feedwater ines closes the feedwater control 12 a
valves and feedwater rsolation valves, and tnps the man feedwater pumps 252 PMS 6b

Section 15 1. 51 Followng a steam line rupture, core makeup ftank actuation occurs on a PXS 1"

NN
"N
N oW
@
T

sateguards (“S) signal from one of five sources

- Two out of four low pressurizer pressure signals

-Two out of four high-1 contamment pressure signals

-Two out of four low steam kne pressure signaic in an, loop
-Two out of four low T . signais in arv one loop

-Two out of four low pressurizer level signals

@ Westinghouse oy
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Table 64C 60-1
{Sheet 23 of 24)

ITAAC References for SSAR Table 14.3-2 - Design Basis Accident Analysis

SSAR Reference Design Feature Value ITAAC System ITA

Secion 15 1 51 After a steam hine rupture, redundant isolation of the man feedwaler ines 224 SGS 9 a
closes the feedwater control valves and feedwaler isolation valves, and
tnps the main feedwater pumps

Secion 15 1521 Caeww*smmw..:aeumdl\em 223 PXS 1
core cookng system used in miigating 4 steam kne rupture

Section 15 1 6 1 The heat sink for the PRHR heat exchanger is prowded by the IRWST, in 223 PXS 1
which the PRHR heat exchanger is submerged

Section 1526 2 1 Following a low; of ac power, the PRHR heat exchanger is actuated by the 223 PXS 11b
iow steam generator water level (wide range) 252 PMS 6b

Secion 15 2 8 2 1 Recep: of 2 low steam hne pressure signal in al least one steam ine r R 5 SGS 8b
intiates a steam line 1solation signal that closes all man steam hoe and 12 a
feed line isolaton valves This signal aiso gives an “S” signal b 4 mitiates 2%2 PMS €Eb
fiow of cold borated waler from the core makeup tanks to the reactcr
coolant system

Section 15 33 2 2 The pressurizer safety valves are fuily open at 2575 psia Their capacity 212 RCS 8 a
for steam relef is described in Section 54

Section 1546 2 2 A safety signal from the protection and safety monitoring system 232 Cvs 8 b
automatically 1solates the potentiany unborated water from the b
demineralized water transfer and storage system and thereby termnates 252 PMS 36 b
the dilution

() westoroe 540.60 26

Revision 1
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Table 620.60-1
{Sheet 24 of 24)
ITAAC Referencas for SSAR Tabie 14.3-2 — Design Basis Accident Analysis

:

iﬁﬁii

SSAHR Reference Design Feature Value

Section 155 1 1 Following nadvertent operaticn of the core makeup tanks dunng power
operation. the high-3 pressurizer levei signal acluates the PRHR heat
exchan, 2r and blocks the pressunzer heaters

NN
| N
~N oW

Secion 15 5 2 1 Tne pressunzer heaters are blocked, and the man feedwater ines, steam - B
fines, and chemical and volume control system are isolated

Secton 18 8 3 2 The main control area inciudes two reactor operator workstations, the S
supervisor's workstation the dedicated safety panel and the wall panel
nformation system

A

Sechon 18.8 3 2 The human system interface resources avalable at each workstation are 32
the plant mformation system displays, the control displays (soft controis).
component selector

640.60-
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Table 64..60-2
(Sheet 1 of 2)
ITAAC References for SSAR Table 14.3-3 — Anticipated Transient Without Scram

SSAR Reference Design Feature Value ITAAC System ITA

Secion 7.7 11 The diverse actuation system is a nonsafety-related system that prowdes a 259 DAS 1
dives se backup to the protection and safety monitoring system

Secion 7.7 11 The diverse actuation system trips the reactor control rods and the wrbwne 259 DAS 2a
on low wide range steam generator water level and on low pressunzer
water level

Secion 7.7 111 The diverse actuation system imitiates passive residual heat removal on low :253 DAS 20
wide range steam generator v-ater level or lugh hot leg temperature,
actuates core makeup lanks and tnps the reactor coolant pumps oo low
pressunzer water ievel, and isolates selocted coniainment penetrabons and
siarts passive containment cooling

Secion 7 7 111 The manual actuabion function of the diverse actuation system is 251 DAS
implemented by wining the controis located in the main control room dwectly
fo the finad loads in a way that bypasses the normz’ path through the
and the diverse actuation system logic

NN
an

Secion 7 7 111 The diverse actuation system uses a microprocessor board different from 251 DAS 38
those used n the protecton and safety monitoning system

Secion 7.7 11 The diverse actuabon system hardware implementation is different from that 251 DAS 3b
o't protection and safety monitonng system

@mm T
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Table 640 .60-2
{Sheet 2 of 2)
fTAAC References for SSAR Table 14.3-3 — Anticipated Transient Without Scram

SSAR Refarence Design Feature Value iTAAC

Sechion 7 7 111 The operating system and programming language of the diverse actuaton 259
system s different from that of the protection and safety monitonng sy-tem

iTA

4

640.60-27
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Tabie 640 60 3
{Sheet 1 of 4)
ITAAC References for SSAR Table 14 3 4 - Fire Protection
55/ A Reference Design Feature Value ITAAC System ima
Sechon 34112 The boundanes between mechancal equiprment oms and the alectincal - B Ni 4

and mstrumentaton and control equipme«! "voms of the uxikary busiding
are designed In preven!  oding of rooms hat cuntan c3fe shuldown
equipment up 10 the mawmum flood level for eah room

Sechon 34112 Separation s mantained between Class 1E dsions and between Class 33 NI 6c
1E dwsions and non-Class 1E cables » accordance with the fire areas

Secdbon 34112 The APS0 arrangement prowdes physical separation of redundant safety- a?d NI 6¢
reiated components an. svstems from each other and from nonsafety-
raiated components

Secvon 34122 The boundanes between mechamnica' aquipment rooms mside contanment 33 N 4 b

and the electncal ard mstrumentation and control equipment rooms of the

aumhary busiding are designed to preven flooding of rooms that coniam
safe shutdown equipment up tc the mammum flood level for each mom

Secion 34122 Boundanes exs! to prevent flooding between the followng rooms which 33 Ni te
¢ Man safety-related equpment PXS valve/accumuiator room A PXS
valve/accumulatcr room B and chemucal and volume control room

@m e
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Table 640 60-3
{Sheet 2 of 4)
iTAAC References for SSAR Table 14 3 4 Fire Protection

SSAR Reference Design Feature Value NAAC System ITA

SeCchor 184 The comcal oof supports the passive contanment CoOMNG Syskem 3Nk ) N -
wheh =5 nstructed with 3 staness siee Iner On res iy g concrete
walls

Sechor 1.4 1. ¢ The abiity of the protechon and safety moniionng system 0 nix3te and S P
accomphsh protechve INChons S mantanea despete ey 300 ondgibons
aused by miemal events such 35 fire and flooding

RO 5 21 f femporary evacuaton of the man control room s requred because of s —FF ‘
some abnorma man control room condibon  the werators can estabesh
and mantian safe shutdowr ndibons for the plant rom outside the mamn
ontrol room through the use of controis and mondonng located at the
remote shutcdown worksiahor

> Chor 2 1 1 The remote shutdown worksiation eguipment s simelar 0 the operJtor I 3
worksiatons n the maer ntrol room and 15 designed 1o the sare :
standarg ne remate shutdown worksiahon < prowded

O CHOT 4 3 1 The remote shutdown workstabon achseves and mantans safe shytdown ] 14

ndons from Rl power condiions and mantans safe shutdowr

ongshons thereafter

640 60 29
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SSAR Reference

Sechon 8 3 22

Sechon 8323

Secton 83242

¢

$5%2179

|

221219

Table 640 60-3
{Sheet 3 of 4)
ITAAC References for SSAR Table 14 34 — Fire Protection

Design Feature

The four Class 1E battery chargers Class 1E voltage reguiating
transformers are ndependent located n separate rooms. cannot be
mierconnected and thew crcuits are routed n dedicated. physically

separated raceways

Each safety-related crcuft and raceway s given 3 umque identification
number to distinguish between crcuits and raceways of different voltage
level or separabon groups

Cables of one separation group are run in separate raceway ar. physically
separated from cables of other separaton groups Group N raceways are
separated from safety-related groups A B. C and D Non-Class 1E
awcuits are elecincally isolated by solation dewces, stweiding and wanng
techmques physical separaton or an appropnate combmaton thereof

Separation s mamtaned between “lass 1E dwisions and between Class
1E dwsions and non-Class 1E cables n accordance with fire areas

The standpipe system s supphed with water from the safety-related passive
contanment cookng system siorage tank and normally operates
ndopendently of the rest of the fire prote_tion system The supply line
draws waler from a dedicated portion of the storage tank. using water
allocated for fire protection

Value ITAAC

33

33

i3

234

640 60 30
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SSAR Reference

Secbon 951215

|

251215

Sechon 18 8 2 2

Secion 18 8 3 4

Section 1812 3

Table 640 60-3
{Sheet 4 of &)
ITAAC References for SSAR Tabie 14 3.4 — Fire Protection

Design Feature Value

The standpipe system serving ar2as contamng equpment required for safe
shutdown followng 3 safe shutdown earthquake < designed and supported
so that #t can withstand the effects of 3 safe shuldown earthquake and
reman funchonal

The volume of the water n the PCS tank s sufficent to supply two hose > 18.200
streams. each with a flow of 75 gallons per minute. for two hours (gal)

The human system interface resources avadable ai each workstabon are
the alarm system support displays proceoure system. and the screen and
component selector

The mission of the remote shutdown workstation 1 10 prowde the resources
1o brng the plant 1o a safe shutdown condihon after an evacuaton of the
man control room

The controls, displays, and alarms kisted in Table 18 12 2- 1 are retnevable
from the remote shutdown workstaton

ITAAC

234

234

32

32

254

System ITA
PSS

1"
12

640 .60 31
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Table 640 60 4
{Sheet 1 of 3)

ITAAC References fy SSAR Table 14 3.5 - Flood Protection

SSAR Reference Design Feature Value ITAAC System ma
Sechon 1 143 The lowest level of he audhary huidding elevaton 66 6" contans the 33 NI 5
Appendix 1-A components of the radwaste system within 3 common flood zone with

watertight foors and walls  This volume of this encios=d flood zone 5
sufficent o contan the contents of the radwaste system

Table 2-1 Plant elevaton for mawemum flood level (f) < 100 S W

Secion 34111 The sessmuc category | structures beiow grade are protected agams! 323 N 4a
finoding by waterstops and 3 waterproofing system

Sechor 34112 The boundanes between mechancal equipment rooms and the slectncal 33 NI 4 b

and mstrumentation and control equipment rooms of the auwkary buslding
are designed to prevent flooding of rooms that contain safe shutdown
equipment up to the maxmum flood level for each room

@m ——
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Table 640 60 4
{Sheet 2 of 3)

ITAAC References for SSAR Tabie 14 3.5 — Flood Protection

SSAR Reference Design Feature Value ITAAC System iTA
Secton 34122 The boundanes between mechamcal equipment Tooms nsxde contanment 33 b 40
ar.d the electncal and mstrumentation and control equipment rooms of the
auwkary budding are designed to prevent ficoding of rooms that contan
safe shutdown equipment up 10 the maxmum Sood level for each room
Secbon 34 7 22 Boundanes ews! o prevent flooding between the followsng rooms which 33 Ni 40
contain salety-related equipment PXS valve/accumuiator room A PXS
valve/accumulator mom B and chemcal and volume confrol room
Sechon 34122 The APG00 arrangement prowdes physical separation of redundant safety- 33 NI 4b
related components and systems from each other and from nonsafety-
reiated components
Sechon 34122 The safety-related components avadable for safety shutdown are located n a3 Ni 40
the auxihary buliding and nside contamment No credit 1s taken for
operaton of sump pumps to mitigate the consequences of flooding
Westinghouse S
Rewision: 1



SSAR Reference

Secion 341221

Secion 7. 1416

Tabie 640 60 4
{Sheet 3 of 3)

ITAAC References for SSAR Table 14 3.5 — Flood Protection

Design Feature

The PXS-A compartment. PXS-8 compartment and the chemcal and
volume conrol system compartment are physically separated and solzted
from each other by structural walis such that floodng n any one of these
compartments 15 n the reactor coolant system compariment cannot cause
fiooding m any of the other compartments

in the event of a tugh- or moderate-energy pipe faslure - thin the piant
adequate protechon s prowded so that essential structures, systems, or
components are not mpacted by the adverse effects of postulated pipe
faure

The abdity of the protecton and safety mondonng syster 1o mibate and
accomphsh protectve funchons s mantaned desprte degraded condibons
caused by mitemal events such as fire and flooding

Vaiuve

iTAAC System Ta

323 N! 4c

Ni '

252 PMS 3

640 60 34
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Table 640 60 5
{Sheet 1 of 18}

ITAAC References for SSAR Table 14 .36  Probabilistic Risk Assessment

Design Feature

The components dentified under Reactor Systems in Table 3 2- 3 as
ASME Code Section il are designed and constructed i accordance with
ASME Code Secton il Regurements

The Nudear isiand structures mciude the contamment an the shweld and
auxikary buidings These structuwres are seismuc Category |

The Nuclear island structures mclude the containment and the Shweld and
Auxihary Bulldings These structures are sessmuc Category |

The boundanes between mechamcal equipment rooms and the electncal
and mstrumentatc 5 and controi equipment rooms of the auxhiary buiding
are designed o prevent flooding of rooms that contan safe shutdown
equipment up to the maxmum flood level for each room

The APS00 arrangement prowdes physical separaton of redundant safety-
reiated components and systems from each other and ffom nonsafety-
related components

Value




Tabie 640 605
{Sheet 2 of 18)

ITAAC References for SSAR Table 14 3.6 — Probabilistic Risk Assessment
SSAR Reference Design Feature Vaiue TAAC System Ta

Sechon 34112 Separation s mantaned between Class 'E dwisions and between Class 33 Nt 6c
1E dwsions and non-Class 1E cables n accordance with the fre areas

Sechon 34112 The AP600 arrangement prowdes physical separation of redundant safety- ¥ NI 6¢
reiated components and systems from each other and from nonsafety-
reiated components

Section 3. 4 7.2 2 Boundarnes exist to prevent flooding between ihe following a3 L 46

rooms which contain safety related equipment PXS
valve/accumulator room A, PXS valve/accumulator room 8,
and chemical and volume controf room.

Section 3. 4.1 .2 2 The boundanes betw pen mechamical equipment rooms inside a3 v 4 b
control equipment rooms of the auxiliary buiiding are
designed to prevert fiooding of rooms that contain safe
shutdown equipment up to the maximum flood level for each
room.

Section 3. 4. 1.2 2 The safety reiated components avadable for safety shutdown ad Ni 4 5
are located in the auxiiary busiding and inside contsinment.
No credit is taken for operation of sump pumps to mitigate
the consequences of ficoding.

@) e o
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Table 640 60 5
{Sheet 3 of 18)

ITAAC References for SSAR Table 14 3 6 — Probabilistic Risk / ssessment

SSAR Reference Design Feature v alue ITAAC

Section 3. 4. 7.2 2 The PXS-A compartment. PXS-B compartment, and the a3
7 chemucal and volume controi system compartment are
physically separated and isolated from each othe. by
structural walls such tha: flooding in any one of these
compartments or in the reactor coolant system compartment
cannot cause flooding in any of the other compartments.

Section 3D. 6 RXS equipment in Appendix 30D is seisrwcally qualified 203

Section 5 1.3 ADS has four stages. Each stage is arranged into two & 88
separate groups of valves and lines
-Stages 1, 2. and 3 discharge from the top of the pressurizer
to the IRWST
-Each stage 4 discharges from a hc! leg to the RCS loop
compartment

Section 5.3 7 17 The reactor vessel provides a high integrity pressure 2413
boundary to contamn the reactor coolant, heat generating
reactor ~we, and fuel fission products. The reactor vessel is
the primary boundary for the reactor coolant and the
products.

RXS 5

(W) westngnouse
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Tabie 640 60 5
{Sheet 4 of 18)

ITAAC References for SSAR Tabie 14 3 6 - Probabilistic Risk A-sessment
SSAR Reference Design Feature Vaive iTAAC System iTAa

Section 5 4. 6 ADS has four stages. Each stage is arranged into two 2.7.2 RCS 7
separate groups of valves and nes
-Stages 1. 2. and 3 discharge from ihe top of the pressurizer
to the IRWST.
-Each stage 4 discharges from a hot leg to the RCS loog
compartment.

-

Section 5 4 6 2 Each ADS stage 1. 2. and 3 line contains two normally 2Ty
closed motor-operated valves (MOVs)

Section 5 4 6 2 Eackh ADS stage 4 kne contains a normaily open MOV valve =5y
and a normally closed squib vaive.

Secbon 54 7 The RNS removes heat from the core and reactor coolant system at 236 RNS 1
reduced RCS pressure and lemperature condihons after shutdown

Sechon S5 47 The normal residual heat removal system (RNS) prowdes 3 safety-related 236 RNS B a
mear . of performing the following funchons
- Contanment solaton for the RNS ines that penetrate the containment
- Long-term  post-accident makeup water to the RCS

@m “‘-“’:



Table 640.60-5
{Sheet 5 of 18)

ITAAC References for SSAR Table 14 3 6 — Probabilistic Risk Assessment

SSAR Reference Design Feature Vaiue iTARC System iTa
Secion 547 11 The RNS contanment rsolabon and pressure boundary vaives are safety- 236 RNS 70
related The molor-operaled valves are powered by Class 1E dc power
Secbion 547121 The component cooling water system (CCS) prowdes cooiing 1o the RNS 239 cCs 3
heat exchanger 23¢ RNS 1
Sechon 6 7 4 The contanment hydrogen control system prowdes nonsafety-retated 239 VLS 5
hydrogen gniters for control of the containment hydrogen concentration for
beyond design basis acadents
Secbon 6242172 M jeas* 64 hydrogen gnders are prowded 239 VLS 3
Table 6 2 4 2 The mummum passive autocatalytic recombner depletion ~ate at 120" F and > 1 239 HCS 4ba
atmosphenc pressure (scfm)
Section 6 3 The automatc depressunzabon system prowdes 3 safety-reiated means of 212 RCS 8 ¢
depressunzing the RCS
640 60 39
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SSAR Reference

¢

|

|

63

631

631

632

Table 640 60 5
({Sheet 6 of 18)

ITAAC References for SSAR Table 14 3.6 — Probabilistic Risk Assessment

Design Feature

The m-contanment refueing water storade tank subsystem prowdes a
safety-related means of performung the folowang funchons

- Low-pressure safety imyection

- Core decay heat sink dunng design basis events

- Flooding of the lower contanment the reactor cawty and the loop
compartment by draming the IRWST mio the contanment

- Borated water

The core makeup tanks prowde safety-related means of safety mecton of
borated water 1o the RCS

Passive residual heat removal (PRHR) prowdes a safety-related means of
remowving core decay heat dunng design basis events

The ADS valves are powered from Class 1E dc power

Value ITAAC

223

223

212

g

iTa

70
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SSAR Reference

Secbon 6 3 2

Sechon 6 3 2

Table 640 605
{Sheet 7 of 18)

ITAAC Refere .ces for SSAR Table 14 .36 - Probabilistic Risk Assessment
Desigr: Feature Value ITAAC

There are wo CMTs, each with an iyecton ine 10 he reacks vesseVDV! 233
nozzle

- Eact. CMT has a pressure balane ine from an RCS cold leg

- Each myechon bne s isolated with a parallel set of ar-operated valves

(AOVs)

- Thes2 AOVs open on ioss of ar

- The mjection ine for each CMT aiso has two check valves in senes

The IRWST subsystem has the iollowng flowpaths 223
- Two (redundant} msechon ines from the IRWST to the reactor vesselDVi

nozzie Each kne 1s solated with 2 paraliel set of valves. each set with 3

check valve n senes with 3 squib vaive

- Two (redundant) recrculation ines from the contanment 1o the IRWST

mjection ine  Each recrculation ine has two paths one path contans a

squib vaive and an MOV the nther path contains 2 squid vaive and 2

check valve

- The two MOVisquib valve nes aiso prowmde the capabiiity to flood the

reactor cawty

iTa

'
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SSAR Reference
Sechon 6 3 2

Sechon 6 32

Sechon 6322

Sechon 63222

Gechon 63222

Table 640 &4 »
(Sheet 8 of 18)

ITAAC References for SSAR Table 14 3.6 — Probabilistic Risk Assessment

Design Feature
There are screens for each IRWST myection kne and recrculation ine

PRHR 15 actuated by opening redundant paraliel ar-operated vaives
These aw-operated valves open or loss of anr

The passive core cooling system (PXS) s composed of the followng

- Accunyiiator subsystemn

- Core makeup tank (CMT) subsystem

- incomtanment refushing water storage iank (IRWST) subsystem

- Passive residual heat removal (PRHR) subsystem

- The automatc depressunzation system (ADS) which s a3 subsysiem of
the reactor coolant system (RCS) aiso supports passive core coolng
functions

There are "wo accumulalors each with an mection kne 10 the reactor
vessel/dwect vessel mection (DVI) nozzie  Each wvechon e has two
check valves in senes

The accumuiators prowde a safety-related means of safety iyection of
borated water to the RCS

Vaiue

223

iTA

12

640 50 42
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633

633

£33

633

€33

637

637

63761

Table 640 60 5
{Sheet 9 of 18}

ITAAC References for SSAR Table 14 2.6 — Probabilistic Risk Assessment

Des:gn Feature
IRWST squib valves and MOVs are poweiad by Class 1E dc power

The CMT AOVs are automat<ally and manually actuated from PMS and
DAS

The PRHR ar-operated vaives are automabcally actuated and manually
actuated from the control room by edher PMS or DAS

The squib valves and MOVs for :nection and rearculabon are automatcally
and manually actuated wa PMS. and manually actuated wa DAS

The =quib vaives and MOVs for iower containment and reactor cawty
flooding e manually actuated wia PMS and DAS from the control room

The posi.ons of the contanment recrculation solaSion MOVs e mdicated
n the controi room

The posiion of the miet PRHR vaive s mdicated n the conirol room

The ADS first- second- and third -stage vaive posiions are ndicatec n
the control room

Vaiue iTAAC

NN
w
N -

NN
"o
[ S

NN
W o
N -

NN
W oW
L)

223

& &

3

3 B% R% RE RE & I

E

-
o

AN

()

Westinghouse
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Tabie 640 60 5
{Sheet 10 of 18)

ITAAC References for SSAR Table 14 3.6 — Probabilistic Risk Assessment

SSAR Reference Design Feature Value ITAAC System A
Sechon 7 11 The diverse actuation sysiem prowdes a nonsafety-related means of 251 DAS 206
performing the followng functons 24

- indiates automatc anC manual reactr rp
- Automatc and manual actuation of selected engmeered salety features
- Man control room dispiay of selected plant parameters

Gechon 7 11 The protechion and safety mondonng system prowdes 3 safety-related 252 PMS 6b
means of performing the followng fur. Sons
- Automatc and manual reactr tp
- Automatc and manual actuaton of engineered safety features (ESF)
Secion 7 11 PMS prowdes for the msmsmum inventory of fixed positon controls and & B PMS 8 a
displays in the control room
Secton 7 12 Each PMS division s power 1 from s respective Class 1E dc dwsion 242 PMS Sa
Sechion 7 12 PMS has four amsions of reactor tnp and ESF actuation 252 PMS L )
Sechon 7. 12 10 PMS automatically produces 3 safety-related react - tip or ESF mmabon 2%2 PMS

&b
upon an attemp! 1o bypass more than two channels of a funchon thal uses 8o
2-out-of-4 logic

640 60 44
Rewvision 1
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SSAR Reference

Section

|

|

|

|

FM

71215

1218

7.1418%

71415

7.142¢

718

Table 640 605
{Shee: 11 of 18)

ITAAC References for SSAR Table 14.3-6 — Probabilistic Risk Assessment

Design: Feature

Tne PMS hardware and software are develope using a pianned design
process whic.) prowdas for specfic design documentation and revews
mstaliabon phases

PMS has redundant diasions of safety-reiated post-acadent parameter
display

The abiity of the protrceon and safety mondonng system o mitiate and
accomphsh protective funchons s maintaned despite degraded condibons
causcd by mnternal events such as fire and ficoding

The design of the nrotection and safety monitonng system equipment has
margin fo accommodated a loss of the normal HVAC

The fiexbdity of the protechon and safety mondonng system enables
physicol separation of redundant divisions

PMS has redundant diwisions of safety-related post-acodent parameter
drsplay

Value iTaaC System ITA

282

252

252

252

252

262

B

"

Sb

640 .60-45
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NRC REQUEST FOR ADDITIONAL INFORMATION

Sechon 72221

¢

.3

731

f

7.31

¢

731

¢

na"

¢

.33

Table 64G 60-5
{Sheat 12 of 18)

ITAAC References for SSAR Table 14 3-6 - Probabilistic Risk Assessment

Design Feature
The protechon and safety mononng system indiates 3 reactor np
whenever 3 condiion monitored by the syste ~ reaches 3 preset level

The PMS aliows for the transfer of control capability from the man control
room fo the remote shutdown room The mmmum nventor; of displays
and controls i the remote shutdown 0om s prowded

The ADS valves are powered from Class 1E dc power

The ADS valves are automaticall: and manually actuated wa the protection
and safety montonng system (PMS) and manually actuated wa the diverse
actuztion system (DAS)

The CMT AOVs are automatically and manually actuated fom PMS and
DAS

The squib valves and MOVs for mjection and recircuiason are automatcally
and manually actuated wa PMS, and manually actuated wa DAS

The squib vaives and MOVs for reactor cawty flooding are manually
actuater via PMS and DAS from the control room

Value iTAAC

282

NN

L
L
N =

~N
w

.-

L
L]

8% 3% 5%

~

Eii

B¢ &

anN
o6

;aN L
[ ] on

aNn
oo
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SGAR reference

Sechon 7 31

Sechon 7 31
Secton

7611

Secbon 7 7 111

Sechon 7 7 111

: able 640 60-5
wheet 13 ol 18)

ITAAC References for SSAR Table “ - ) Prowi; hstic Risk Assessment

Desigr “eature

The PRHR ar-operaied vaives 2~ aulomatically actuated ant @ naly
adtuated freon the control room by wther PMS or DAS

The RNS cLitanment solabon MOVs are actuated wia FtaS

An interiock 1s prowded for the normially closed motor-operated normal
residual heat removal system mnner and outer suchon solation vaives
Each vaive 15 mierlocked so that 4 cannot be opened unless the reactor
coolant system pressure 1 below a preset pressure

The diverse actuation system s 3 nonsafety-related system .3t prowdes a
dverse backup to the protechon and safety monsionng system

The diverse atuation systewn inps the reactor control mds and the 'wbine
on low wide range steam generator water level and on low Dressurrer
water e =l

D" manual . viiation funchons are implemented in a manner that
bvpasses the s\ mal proce~sing equpr<nt of the DAS

Vkao

iTaaC
451
252

252

252

251

2519

251

RS |

8

640 6047
Revisior. «



Table 640 60 5
{Sheet 14 of 18)

ITAAC References for SSAR Tabie 14 3.6 — Probabilistic Risk Assessment
SSAR Reference Design Feature Value ITAAC System iTA
GAS

Secbon 7 7 11 The DAS automatc actuabon signals are generated mn 3 funconally 251 3a
dwerse manner from the PMS signals  Diversily between DAS and PMS iv
s achweved by the use of difierent architecture  difierent hardware 3c
implementabons and different software

Secion 8 3111 On loss of power 10 3 4160V desei-backed bus, the assocated desel 264 208 Z2a
generalor automatcally siarts and produces ac power The sowrce crout 28
breakers and bus load circust breakers are opened. and the generator is
connected 10 the bus Each generalor has an automatic load sequencer
o enable controlied loading on the assocated buses

Sechon 8531121 Two onsde standby dese! generalor unds prowde power 1o the selected 264 208 20
nonsafety-reiated ac icads

Secbon 83113 The man ac power system distnbutes non-Class 1E power from cnsite 261 ECS 42
sources o selected nonsafety-related ioads

Sechon 8321 The Class 1E dc and uninterruptible power supply {UPS) system (IDS) 263 iDS 1

prowdes dc and uninierruptble ac power for the safety reiated equipment

@m 640 50 48

Rewvision 1



Table 640 .60 5
iSheet 5 of 18)

ITAAC References for SSAR Table 14 3.6  Probabilistic Risk Assessment
SSAR Refsrence Des:gn Feature Value ITAAC System iTa

Secbon 832111 There are fowr mdependent. Class 1E 125 Vdc dwsions Dwsions A and 263 DS 1
D are each composed of one baflery bank. one swichboard and one
batiery charger Dwasions B and C are each composed of two baftery
hanks, two swiichboards and two battery chargers  The first battery bank
n the fouwr dwisions s designaied as the 24 -hour battery bank The
second batiery bank n Diwisions B and C s designated 25 the 72-howr
batery bank

Secbon 832111 Battery chargers are connecled o dc switchboard buses The mput ac 263 10S 1
power for the Class 1E dc batlery chasrgers s supphed from onsite diasel
generagtor-backed iow-voltage ac power supphes

Sechon 832111 The 24-hour batlery banks prowde power to the loads for 2 period of 24 263 DS

hours without recharging  The 72-hour battery banks supplywes 2 dc
switchboard bus load for 2 penod of 72 hours without recharging

L
a o

Secbon 8 3212 The non-Class 1E dc and UPS system (EDS) consists of the elecinc 252 PMS 50
power ~_ppry and distrbution equipment that prowdes dc and
uninterruptible ac power o nonsafety-related loads

Secboon 83212 The non-Class 1E dc and UPS sysiem (EDS) consists of the elecinc 262 EDS 1
rower supply and distnbubon equipment that prowdes dc and
uminferruptible ac power 10 nonsafety-related loads

@ Westinghouse gty



|

|

P 51 1)

83212

83212

83213

921

92121

922

Table 640 605
{Shoet 16 of 18)

ITAAC References for SSAR Table 14 3.6 - Probaobilistic Risk Assessment

Design Feature

EDS load groups 1. 2. and 3 prowde 125 Vdc power 1o the assocated
nverter units that supply the ac power 1o the non-Class 1€ uninterruphible
power supply iC system

Battery chargers are connected 1o dc swichboard buses  The input ac
power for the Class 1E dc battery chargers s supphed from onsite diesel-
generator-backed iow-voltage ac power supphes

The onsile standby desei-generator-backed low-voltage ac power supply
prowdes the normal ac power 10 the baftery chargers

Separation is prowded between Class 1E divisions. and between Class 1€
dwsions and non-Class 1E cables

Thz s¢ e water system is a nonsafety-related system thal ransters heat
‘rom the component cooing waler heat exchangers 10 the atmosphere

The SWS s arranged into two rans  Each fran mciudes one pump and
one cookng tower cell

The component cooling water system 15 3 nonsafety-related system that
removes heat from vanous components and ransfers the heat to the
service water system (SWS)

Valne ITAAC

262

263

263

263

238

238

231

System
EDS

2

2

8 & 3

iTAa

(%]

()
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NRC REQUEST FOR ADDITIONAL INFORMATION

Table 640 .60-5
{Sheet 17 of 18)

ITAAT References for SSAR Table 14.3-6 - Probabilistic Risk Assessment

SSAR Reference Design Feature Value ITAAC System iTa
Secion 9222 The CCS = amangud mio two rans Each ran mciudes one pump and 231 CLS 1
ore heat exchanger
Sechon 9 3 6 The CVS prowdes a nonsafety-reiated means 1o pe form the followang 242 Cvs L)
functons
- Makeup water to the RCS dunng normal plant operation
- Boraton followng a failure of reactor np
- Coolant 10 the pressunzer auskary spray ine
Secbon 9361 The chemucz! and volume control system (CVS) prowdes a safety-related 232 Crs gb
means o0 terminate nadvertent RCS boron diubion
Sechion 9 41 The man control room has its own ventdaion systam and s pressunzed adds VES 1
The ventiation sysiem for the remote shutdown room s independent of
the ventilabon system for the man control room
Secon 951211 The PMS allows for the ransier of control capability from the man control 252 PMS 8b
oom fo the remote shutdown workstabon The memmum nventory of
dispiays and controls n the remote shutdown room s prowded
Secton 951211 Class 1E cables are routed n thew respective divisional raceways 33 Ni 60
Westinghouse pecas e g
Rewviseon 1



NRC REQUEST FOR ADDITIONAL INFORMATION

SSAR Reference

Sechon 951211

Sechon 162 1

Sechon 18 8 3 2

Sechion 18 12 2

Table 640 60 5
{Sheet 18 of 18)

ITAAC References for SSAR Table 14 3 6 — Probabilistic Risk Assessment

Design Feature

Separaton s manianed between Class 1E drasions and between
Class 1E dwsions and non-Class 1E cabies m accordance with the fire
afeas

important rekabdity assumptions made as part of the APS00 probabelishc
nsk assessment (PRA) will reman vakd throughout plant ife

The mamn control area mcludes two reacior operator workstaions the
superwisor s worksiahon the dedicated safety panel and b = wall panel
nformaton system

The mmwmum nventory of mstrumentabon includes those displays.
controis. and alarms that are used to mondor the status of the cntical
safety funchons and 1o manually actuate the safety related systems that
achweve the cntical safety funcions The mummum mventory resufting from
the impiementation of the selecton critena s prowded n

Table 1812 2- 1

Value

ITAAC

33

37

32

252

640 60 52
Revision 1



Table 640 60 6
(Sheet 1 of 6)

ITAAC References for SSAR Table 14 3 7 - Radiological Analysis

SSAR Reference Design Feature Value ITAAC
Table 2-1 Plant elevaton for maxmum flood level (1) < 100 .
Sechow 234 Atmosphenc dispersion factors - WQ (sec/m’) 5
- Site Boundary X/Q
0-2 hour tme mterval) <19x 10’
Low Population Zone Boundary Y/Q
0 - 8 hours <135 x w0*
8 - 24 hours <10xw0*
24 - 96 hours <54 x10°
96 - 720 hours <22x%0°
Table 6 2 31 Contanment peneiraton solation features are configured as n 221
Table 6 2 3- 1
Table 6 2 31 Maxomum dosure tme for remotely operated contamment purge valves <5 e
{seconds)
Table 6 2 31 Maxmum closure time for all other remotely operated contamment isotation <%0 221
valves (seconds)
Sechon 6 4 2 3 The mimimum storage capacity of each set of storage tanks n the VES < 122021 225
(scf)




NRC REQUEST FOR ADDITICNAL INFORMATION

Sechon €6 4 3 2

Secbon 6.4 3 2

Sechon 6 4 4

Figwe 6 42

Table 640 60 6
{Sheet 2 of 6)

ITAAT References for SSAR Table 14.3.7 - Radiologicd Analysis

Design Feature

The maumum temperature nse n the man control r00m pressure
boundary following a loss on the nuclear sland nonradwactive ventiation
sys'em over a 72-hour penod (* F}

The maxmum temperature in the mstrumentation and control rooms and
dc equipment rooms followng a loss of the nudlear sland nonradwactive
ventilation sysiem remans over a 72-hour penod (°F)

The main cuntrol emergency habetabiity system nomunally prowdes 2565
scfm of ventilation aw to the man control room from the compressed ar
Slorage 1anks & one ban w duekvenng o 50 soim 4 both Sane e
debvenng (scfm)

Twenty-Sve Sixty-five scim of ventiabon flow s suficent o pressuaze
the control room fo 18" nci: water gauge differential pressure (WIC)

The man control room emergency hababiiity system oonsists of twea

sets of emergency an slorage tanks and an anr delivery system to the
man control room

Vaiue ITAAC System iTAa

<15 225 VES 8c

<125 225 VES 8c
S 228 VES 8ai
65+5
18" 225 VES 8b
- A & VES 1
640 60 54
Revision 1



Tabie 640 606
{Sheet 3 of 6)

ITAAC References for SSAR Table 14.3-7 - Radiological Analysis
SSAR Reference Design Feature Value ITAAC Systemn iTA
CONS

Secbon 6 53 The passive heal removal process and the mited leakage from the aat
contamment result in offsite doses less than the reguiatory guideline hmis

Seckor 8 3116 Flectnca' nenetratons through the contanment can withstand the 221 CNS )
maxmum short-arcurt currents wasable esther continuously withou!
exceeding thew thermal imit. or at least ionger than the field cables of the
crcuts so that the fauli or overload curents are nterrupted by e
protective devices pnor 10 2 potental fadure of 3 penetration

| Sechon 9 4 111 The VBS solates the HVAC duchworkpiping that penetrales the man 271 VBS 4
control room boundary on high parbcuiate or wodine concerirations in the
mamn control rcom supply air or on extended loss of ac power o support
operaton of the main control rcom emergency habstabdity system

| Sechon 18 8 4 2 The M CORVOL FIT 63 INCKINE Two Racior operalos worksiabons. + < HeE &
| s gl i K b MRS D el 3l sl (adiek Akl i aede {odes
| ST Syt

640 .60-55
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NRC REGUEST FOR ADDITIONAL INFORMATION

SSAR Reference

Section

Section

32221

23222

Table 640 60-6
{Sheet 4 of 6)

ITAAC References for CSAR Table 14.3-7 — Radiological Analysis

Design Feature Value TAAC System iTA

Dunng reactor operation. the shweld buiiding protects personnel occupying 33
adgacent plant structures and yard areas from radiation onginating in the

reactor vessel and primary loop components The concrete shweld buddinn

wall and the reactor vessel and steam generator compartment shueld walls

reduce radiation levels outside the shieid buliding to less than 0 25

mrem/Mi from sources mside contanment The sheld budding completely
surrounds the reacior components

The reactor vessel is chielded by the concrete pnmary shieid and by the 33
concrete secondary shield which aiso surrounds other pnmary loop

components  The secondary sheeld is a structural module filled with

concrete surrounding the reactor coolant system equipment including

piping, pumps and steam generators.  Extensive shielding 1s prowded for

xeas surrounding the refueling cavity and the fuel ransfer canal to mit

the radiation levels

Ni 2

640 .60-55
Rewvision 1



NAC REQUEST FOR ADDITIONAL INFORMATION

SSAR Reference

echon

Table 640.60-6
{Sheet 5 of 6)

ITAAC References for SSAR Table 14.3-7 Radiclogical Analysis

Design Feature Value

Shielding 1s prowded for “he hiquid radwaste, gaseous radwaste and spent

resin handiing systems consis'ent with th: maximum postuiated actvily
Cormmidors are generaily shweideo 1o allow Zone 1l access, and operator
areas fr valve modules are gener=", Zone Il or ! for access Sheeiding
is provided 1o attenuate radiation from normal residual heat removal
equipment dunng shutdown cookng operations 1o levels consisten! wiih
radiahon zoning requwements of adjacent areas

ihe concrete sheeid walls surrounding the spent fuel cask loading and
decontamination areas. and the shield walls surrounding the fuel transfer
and slorage are as-ase sufficently thick to imit radiation ievels outsige the
shield walls in accessible areas to Zone Il The building walls are
sufficient 1o shield external plant areas which are not controlied o Zone !

Skaeiding 1s prowded as necessary for the waste slorage areas m the
radwaste building 1o meet the radiation zone and access requirements

SyJstem

N/




NRC REQUEST FOR ADDITIONAL INFORMATION

Tab'e 640 .60-6
{Sheet 6 of 6)

ITAAC References for SSAR Table 14.3-7 — Radiological Analysis
SSAR Reference Design Feature Vaive

Section 123227 Sheeiding combined with other engineered safety features 1s prowded to
permit access and occupancy of the controi room followng a postulated
loss-of-coolant acodent, so that radialion doses are hmited to Sve rem
whole body from contributing modes of exposure for the duration of the
acodent, n accordance with Genera: Design Crtena 19

Sechon 123229 The spent fue! Yranster tube s shielded to withs: adjacent area radiation
fimits, 1s completely enclosed in concrete, and there is no unshielded

portion of the spent fuel ransfer tube dunng the refueling operation

ITAAC

33

33

ITA

640 .60-58
Revision 1



NRC REQUEST FOR ADDITIONAL INFORMATION

Tabie 640.60-7
{Sheet 1 of 2)

ITAAC References for SSAR Tabie 14 3-8 - Severe Accident Analysis
SSAR Reference Design Feature Value ITAAC System ITA
Section 12 3 2 2 8 The spent luel Hanster Wbe & shusded 1o withn adEcen! H¥8a (2 Jakon 33 Y 2

WINE 6 COmplalely SRcInead i SONGIBe and hera 5 80 snsteel ad
portion of the spent fusl Kansler lube dunng e ahuekng opeak s

Secion 5312 There are no penetrations in the reactor vessel below the core 213 RXS 1

Secton 6.2 4 2 1 The hydrogen concentration monitoning subsystem crasists of two groups 239 HCS 1
of eight hydrogen sensors each

Section 6 2 4 22 The hydrogen recombinatie-. subsysiem consis's of two passive 239 HCS 1
autocalalytic recombiners wstalled inside the containment above te
operating deck

Secion 6 2423 The nydrogen igniten subsystem consists of 64 hydrogen igniters 239 HCS 1
strategically distnibuted throughout the containment

Table 62 43 The miimum surface temperature of the hydrogen ignitors (°F) > 1,700 239 HCS 5

Section 6§ 3 The ADS prowides a safety-related means of depressunzing the RCS 2% & RCS 1

@mwm rnewicys
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NRC REQUEST FOR ADDITIONAL INFORMATION

Table 640.60-7
{Sheet 2 of 2)

ITAAC References for SSAR Table 14 3 8 — Severe Accident Analysis

SSAR Reference Design Feature Value ITAAC System ITA
Secton 6 3 The PXS provides a safety-related means of flooding the reactor cavity by 243 PXS 1
draining the IRWST into the containment
Secion 7. 31289 Signals to align the IRWST contamment recirculation isolation valves are 252 PMS 6 c
generated by manual mitiabon
Secion 7.7 111 Instiabion of containment recircuiation 1s a diverse manual function 2351 DAS r 4
Westinghous2 oot
Revision 1



ATTACHMENT TO RAI 640.60, Revision |

Changes to SSAR Tables 14.3-2, 14.3-4, 14.3-5, 14.3-6, and 14.3.7




14, Initial Test Program

SSAR Reference

Section 51 2

Section 5. 1.

ro

Section §5.1.2

ro

Section S, 1.

Section 5.1.13.3

Table §.1-3

Table 5. 1-3
Section S.2. 2
Section 5.2 2.1
Section 5.2 2.1

Table 14.3-2 (Sheet | .. &!)
DESIGN BASIS ACCIDENT ANALYSIS
Design Feature Value
Safety valves are installed above and connected to the
pressurizer to provide overpressure protection for the
reactor coolant system.

The RCS has two hot legs and four cold legs.

The RCS has two steam generators and’ four reactor
coolant pumps.

The RCS contains a pressurizer and a surge line
connected to one hot leg.

Rotating inertia needed for flow coast-down, is provided.

Thermal design flow rate with 10% tube plugging 94,800
(gpm/loop)
Initial rated react  core thermal power (MW1t) 1933

Reactor coolant sysiem and steam system overpressure
protection during power operation are provided by the

pressurizer safety valves and the steam generator safety
valves, in conjunction with the action of the PMS.

Safety valve capac'ty exists to prevent exceeding 110
percent of system cesign pressure for the following
events:

-Loss of electrical load and/or turbine trip
-Uncontrolled rod withdrawal at power

-Loss of reactor coolant flow

-Loss of normal feedwater

-Loss of offsite power to the station auxiliaries

Overpressure protection for the steam system is provided
by steam generator safety valves

Draft for Rev. 17
October 31, 1997
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14, linitial Test Program

SSAR Reference

Section

Section

Section

Section

Section

Section

$.3.21
3548
bedvdvd
§.4.1.2
§.4.1.3.
5.4.1.3
§.4.5.2.

Table 14.3-2 (Shect 2 of 21)
DESIGN BASIS ACCIDENT ANALYSIS
Design Feature Value

Non-destructive examination (NDE) of the reactor vessel
and its appurtenances is conducted in accordance with
ASME Code Section Il requirements.

The initial Charpy V-notch minimum .pper shelf fracture
energy levels for the reactor vessel beltline base metal
traverse direction and welds are 75 foot-pounds, as
required by Appendix G of 10 CFR 50.

The-initiah-Chare adal oy
e I 25

Resistance temperature detectors (RTDs) monitor motor

cooling circuit water temperature. These detectors

provide indication of anomalous bearing or motor

operation. They also provide a system for automatic

shutdown in the event of a prolonged loss of component
cooling water.

It is important to reactor protection that the reactor
coolant continues to flow for « time after reactor trip and
loss of electrical power. To provide this flow, each
reactor coolant pump has a high-inertia rotor

A safety-related pump trip occurs on high bearing water
temperature

Power to the pressurizer heaters is blocked when the core
makeup tanks are actuated

Draft for Rev. 17
143-19 October 31, 1997



14. Initial Test Program

Table 14.3-2 (Sheet 3 of 21)
DESIGN BASIS ACCIDENT ANALYSIS
SSAR Reference Design Feature Value

Section 5. 4.6 Automatic depressurization system stage 1, 2 and 3 valves
are connected to the pressurizer and discharge via the
spargers to the in-containment refueling water storage
tank.

Section 5.4.6 Automatic depressurization system stage 4 valves are
connected to each hot leg.

Section 5.4 9.3 In the analysis of overpressure events, the pressurizer
safety valves are assumed to actuate at 2500 psia. The
safety valve flowrate assumed is based on full flow at
2575 psia, assuming 3 percent accumulation

Section 5. 4.9 3 The pressurizer safety valves prevent reactor coolant
system pressure from exceeding | 10% of system design
pressure.

Table 5. 4-1 Minimum reactor coolant motor/pump me ment of inertia > 5,000
(I1b-ft%)

Table 5. 4-11 Reactor Coolant System Design Pressure Settings:
- Safety valves begin to open (psig) 2485

Table 5. 4-17 Pressurizer Safety Valves - Design Parameters:
- Number .
- Minimum required relieving capacity per valve (lbm‘hr) 2400,000
- Set pressure (psig) 2485+ 25

Section 6.1.2. 1.3 The exterior of the containment vessel is coated with the
same inorganic zinc as is used inside of the containment.

Draft for Rev. 17
October 31, 1997 14.3-20 @ Westinghouse



14, Initiai Test Program

Table 14.3-2 (Sheet 4 of 21)
DESIGN BASIS ACCIDENT ANALYSIS
SSAR Reference Design Feature Value
Figure 6 2 2-1 The passive containment cooling system consists of a
water storage tank, cooling water flow discharge path to

the containment shell, a water distribution system for the
containment shell, and a cooling air flow path.

Figure 6.2 2-1 The minimum duration the PCS cooling water flow is 27
provided from the PCCWST (hours)

Table 6.2. 2-1 The water coverage of the containment shell exceeds the
amount used in the safety analysis

Table 6.2 2-1 The minimua drain flow rate capacity of the upper z 450
annulus drain (gpm).

Table 6.2 2-1 The minimum makeup flow rate capability from an 262
external source to the PCS water storage tank (gpm).

Table 6. 2. 2-1 The minimum makeup flow rate capability from the PCS 250
water storage tank to the spent fuel pit (gpm).

Table 6.2 2-| The minimum PCS water storage tank volume for 2 400,000
makeup 1o the spent fuel pit (non-coincident with PCS
operation) (gallons).

Tabie 6.2 2-1 The minimum long term makeup capability from the z4
PCCAWST to the PCCWST (days)

Table 6. 2 2-1 The minimum long term makeup flow capability from the 2 62
PCCAWST to the PCCWST (gpm)

Table 6. 2 2-2 The first or top standpipe’s elevation above the lowest or 21.7+£ 025

bottom standpipe (feet).

Draft for Rev. 17
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Initial Test Program

lable 14.3-2 (Sheet

DESIGN BASIS ACCIDENT ANALYSIS

SSAR Reference Design Feature

[able ) e The second standpipe's elevation above the lowest or

bottom standpipe (feet)

'he third standpipe’s elevation above the lowest o

bottom standpipe (feet)

Figure ' l'he minimum passive containment cooling water flow
rate with water inventory at a height ~bove the lowest

standpipe of 12.55 = 0.025 ft. (gpm)

I'he minimum passive containment cooling water flow
rate with water inventory at a height above the lowest

standpipe of 23.75 £ 0.25 ft. (gpm)

Figure ; 'he minimum passive containment cooling water flow
rate with water inventory at a height above the lowest

standpipe of 20.65 £ 0.25 ft. (gpm)

['he passive core cooling system provides emergency
decayv heat removal during transients, accidents or

whenever the normal heat removal paths are lost

[he passive core cooling system provides makeup and
boration during transients or accidents when the normal
reactor coolant system makeup supply trom the chemical
and volume control system 1s unavailable or 1s

nsutticient

Section l'he passive core cooling system is designed
emergency core cooling during events invol
and decreases in secondary side heat removal

decreases in reactor coolant system inventorny
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Table 14.3-2 (Sheet 6 of 21)

DESIGN BASIS ACCIDENT ANALYSIS

SSAR Reference Design Feature

Section . 2.1 I'he heat exchanger consists of a bank of C-tubes,

connected to a tubesheet and channel heat artangement at
the top (inlet) and bottom (outlet). The passive exchanger
connecis to the reactor coolant system through an inlet
line from one reactor coolant system hot leg and an outlet
line to the associated steam generator cold leg plenum

(reactor coolant pump suction)

Section ). 2. 1 For the passive residual heat removal heat exchanger, the
normal water temperature in the inlet line will ' hotter

than the discharge iine

Section ). 3 I'he actuation of the core makeup tanks iollowing a steain
line break provides injection ¢f borated wate: via water
recirculation to mitigate the reactivity transient and

provide the required shutdown margin

Section 3 2. 3 I'he in-containment refueling water storage tank contaias

ne passive residual heat removal heat exchang=r

Section . \utomatic depressurization system stage > and 3 valves
ire connected to the pressurizer and discharge via the
pargers to the in-containment retueling water storage
tank
For a loss of main feedwater event, the passive residual
heat removal heat exchanger 1s actuated. It the core
makeup tanks are not initially actuated, they actuate iater
when passive residual heat exchanger cooling suthicientiy

reduces pressurizer tevel

For a teedwater system pipe tailure event, the passive

residual heat removal heai exchanger and the core

makeup tanks are actuated

Draft for Rev. 17
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initial Test Program

[able 14.3-2 (Sheet
DESIGN BASIS ACCIDENT ANALYSIS
SSAR Reference Design Feature

Section For a steam generator tube rupture event, the nonsafety
related makeup pumps are automatically actuated when
reactor coolant system inventory decreases and a reactor
trip ocours, followed by actuation of the startup feedwater
pumps. Makeup pumps automatically function
maintain the programmed pressurizer level. The core
makeup tanks subsequently actuate on low pressurizer
level, if they are not already actuated. Actuation of the
core makeup tanks automatically actuates the passive

residual heat removal system heat exchanger

Section ‘ 'he piping resistances connecting the following PXS

components and the RCS are bounded by the resistances
assumed in the Chapter 15 safety analysis
Core makeup tanks
Accumulators
In-containment refueling water storage tank
Containment recirculation
Passive residual heat ranoval heat exchanger

Automatic depressurization system valves

1
Ihe bottom of the core makeup tanks are located above

the reactor vessel direct vessel injection nozzie centeriine

1)

['he bottom of the in-containment retueling water storage
tank is located above the direct vessel injection nozzie

centeriine (1t)

[he passive ¢

injection lines

F'he passive core

tanks, each with ;
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SSAR Reference
Table 6 3-4
Table 6 3-4
Table 6. 3.4
Table 6. 3-4

Section 7.1.2. 11
Section 7.1.4.1. 6
Section 7.1.4.1.6
Section 7.1.4.1. 6

Table 14.3-2 (Sheet @ of 21)
DESIGN BASIS ACCIDENT ANALYSIS
Design Feature

The passive core cooling system has two accumulators,
each with a minimum required volume (ft’)

The passive core cooling system has an in-contazinment
refueling water storage tank with a minimum required
water volume (gallons)

The passive core cooling system has two pH adjustment
baskets each with a minimum required volume (ft *).

The passive residual heat removal heat exchanger
minimum heat transfer rate (BTU’hr)

Isolation devices are used to maintain the electrical
independence of divisions and to see that no interaction
occurs between nonsafety-related systems and the safety-
related system. Isolation devices serve to prevent credible
faults in circuit from propagating to another circuit.

The protection and safety monitoring system equipment is
seismically qualified to meet design basis earthquake
levels.

The ability of the protection and safety monitoring system
to initiate and accomplish protective functions is
maintained despite degraded conditions caused by internal
events such as fire, flooding, explosions, missiles,
«iectrical faults and pipe whip

The design of the protection and safety monitoring
system equipment has margin to accommodate a loss of
the normal HVAC.

Vialue

2 2,000

> 557.000

z 107

2 106,000,000

@ e
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Table 14.3-2 (Sheet 9 of 21)
DESIGN BASIS ACCIDENT ANALYSIS
SSAR Reference Design Feature Value

Section 7.1.4.2. 6 The flexibility of the protection and safety monitoring
system enables physical separation of redundant divisions.

Section 7.2.2.2.1 The protection and safety monitoring system initiates a
reactor trip whenever a condition monitored by the
system reaches a preset level.

Section 7.2.2.2. 8 The reactor is tripped by actuating one of two manual

reactor trip controls from the main control room.

Section 7.3 1.2 14  The demineralized water system isolation valves close on
a signal trom the protection and safety monitoring system
derived from either a reactor trip signal, a source range
flux doubling signal, low input voltage to the |E d¢ and
uninterruptible power supply battery chargers, or a safety
injection signal.

o
g

S The chemical and volume control system makeup line
isolation valve: automatically close on a signal from the
protection and monitoring system derived from either a
high-2 pressurizer level, high steam generator level signal,
or a safeguards signal coincident with high-1 pressurizer
level

Section 7. 3.1

rJ
rJ

The in-containment refueling water storage tank is aligned
for injection upon actuation of the fourth stage automatic
depressurization system via the protection and safety
monitoring system.

Section 7.3. 1

~3
(.44
to
s

Section The core makeup tanks are aligned for operation on a
safeguards actuation signal or on a low pressurizer level

signal via the protection and safety monitoring system.
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Table 14.3-2 (Sheet 10 of 21)
DESIGN BASIS ACCIDENT ANALYSIS
SSAR Reference Design Feature Value

Section 7.3. 1.

!J
s

The fourth stage valves of the automatic depressurization
system receive a signal to open upon the coincidence of a
low core makeup tank water level and low reactor coolant
system pressure following a preset time delay after the
third stage depressurization valves receive a signal to
open via the protection and safety ~onitoring system.

ra
FSN

The first stage valves of the automatic depressurization
system open upon receipt of a signal generated from a
core makeup tank injection alignment signal coincident
with core makeup tank water level less than the Low-|
setpoint in either core makeup tank via the protection and
safety monitoring system.

Section 7.3 1.

ro
FN

The second and third stage valves open on time delays
following generation of the first stage actuation signal via
the protection and safety monitoring system.

Section 7.3 1

rto
N

The reactor coolant pumps are tripped upon generation of
a safeguards actuation signal or upon generation of a low
pressurizer water level signal.

Section 7. 3. 1,

fas
-

sl 1 The passive residual heat removal heat exchanger control
valves are opened on low steam generator water level or
on a CMT actuation signal via the protection and safety
monitoring systum.

Section 7.

ro
<

Section 7.3 1.

The containment recirculation isolation valves are opened
on a safeguards actuation signal in coincidence with low
in-containment refueling water storage tank water level
via the protection and safety monituring system.

Draft for Rev. 17
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SSAR Reference

Section

Section

Section

Section

Section

Section

14. Initial Tes' Program
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-
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v
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Table 14 3-2 (Sheet 11 of 21)
DESIGN BASIS ACCIDENT ANALYSIS
Design Feature Value

The prowction and monitoring system automatically
generate an actuation signal [r an engineered safety
feature whenever a monitored coundition reaches a preset
level

Manual initiation at the system-level exists for the
engineered safety featuies actuation

If temporary evacuation of the main control room is
required because of some abnormal main control room
condition, the operators can estabiish and maintain safe
shutdown conditions for e plant from outside € main
control room through the use of controls and monitoring
located at the remote shutdown workstation.

The remote shutdown workstation equipment is similar to
the operator workstations i. the main control room and is
designed to the same standard.. One remote shutdown
workstation is provided.

The remote shutdown workstaticn achieves and maintains
safe shutdown conditions from full power conditions and
maintains safe shutdown conditions thereafter

The protection and safety monitoring system provides
signal conditioning, communicaiions, and display
functions for Category | variables and for Category 2
variables that are energized ‘rom the Class |E
uninterruptible power supply system.

Draft for Rev. 17
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SSAR Reference

Section

Section

Section

Section

Section

Section

7.6

o

to

*

2

o

to

Tuble 14.3-2 (Sheet 12 of 21)
DESIGN BASIS ACCIDENT ANALYSIS
Design Feature Value

An interlock is provided for the normally closed motor-
operated normal residual heat removal system inner and
outer suction isolation valves. Each valve is interlocked
50 that it cannot be opened unless the reactor coolant
system pressure is below a preset pressure

The non-Class 1E dc and UPS system (EDS) consists of
the electric power supply and distribution equipment that
provides dc and uninterruptible ac power to nonsafety-
related loads.

In the unlikely event of a dropping of an unirradiated fuel
assembly, accidental deformation of the fuel rack will be
determined and evaluated in the criticality analysis to
demonstrate that it does not cause criticality criterion to
be violated.

In the unlikely event of a dropping of an irradiated fuel
asseinbly, accidental deformation of the fuel rack will be
determined and evaluated in the criticality analysis to
demonstrate that it does not cause criticality criterion to
be violated.

The spent fuel pool is designed such that a water level is
maintained above the spent fuel assemblies for at least 7
days following a loss of the spent fuel cooling system
using only safety-related makeup water sources (See
Table 9.1-4).

The spent fuel pool cooling system includes safety-related
connections to establish safety-related makeup to the
spent fuel pool following a design basis event including a
seismic event,
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Table 14.3-2 (Sheet 13 of 21)
DeSIGN BASIS ACCIDENT ANALYSIS
SSAR Reference Design Feature Value

Section 9. 1.4 1. 1 In the event of a safe shutdown earthquake (SSE),
handling equipment cannot fail in such a manner as to
prevent required function of seismic Category |
equipment.

Section 9.3.6.3.7 The chemical and volume control system contains two
redundant szfety-related valves to isolate the
demineralized water system from the makeup pump
suction.

Section 9.3.6 3.7 The chemical and volume control system contains two
safety-related valves to isolate the makeup flow to the
reactor coolant system.

Section 9. 3.6.4.5 The chemical and volume control system contains two
safety-related valves to isolate the makeup flow to the
reactor coolant system

Section 9.3.6.4 5 1 The chemical and volume control system contains two
redundant sa‘sty-related valves to isolate the
demineralized water system from the makeup pump
suction,

Section 9.3.6.7 The demineralized water system isolation valves close on
a signal from the protection and safety monitoring system
derived from either a reactor trip signal, a source range
flux doubling signal, low input voltage to the |E dc and
uninterruptible power supply battery chargers, or a safety
injection signal.
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Table 14.3-2 (Sheet 14 of 21)
DESIGN BASIS ACCIDENT ANALVSIS

SSAR Reference Design Feature Value

Section 9.3 6.7 The ~hemical and volume control systcm makeup line
isolation valves automatically close on » =.gnal ftom the
protection and safety monitoring <ystem cerived from
either a high-2 pressuvizer levei, high steam generator
level signal, or a safeguards signal coincident with high-1
pressurizer leve'.

e

Section 10. | Safety valves are provided on both main steam lines.

L]
ro

y el The flow of the main steari entering the high-pressure
turbine is controlled by four stop valves and four
governing control valves. Thz stop valves are closed by
actuation of the emergency trip system devices.

Section 10,

The main steam supply system is provided with a main
steam isolation valve and associated MSIV bypass valve
on each main steam line from its respective steam
generator.

‘s
—

Section 10,

Section 10.3. 1.1 Main steam isolation valve (MSIV) prevent the
uncontrolled blowdown of more than one steam generator
and isolate nonsafety-related portions of the system.

ro

Section 10.3. 1. Power-operated atmospheric relief valves are providad to

allow controlled cooldown of the steam generator and the
reactor coolant system when the condenser 1s not
available.

to

The main steam supply system includes:

-One main steam isolation valve and one main steam
isolation valve bypass valve per main steam line.

-Main steam safety valves.

-Power-operated atmospheric relief valves and upstream
isolation valves.

Section 10. 3
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Table 14.3-2 (Sheet 15 of 21)
DESIGN BASIS ACCIDENT ANALYSIS

SSAR Reference Design Feature Value

Section 10.3.2.3.2 In e event that a design basis accident occurs, which
resuits in a large steam line break, the main steam
isulation valves with associated main steam isolation
bypas. valves automatically ciose.

o
)

The steam generator system cousists of two main steam,
two main feedwaier, and two startup feedwater lines.

Figure 10. 3.

Table 10 3

L)
'

Design data for main steam supply system valves:
-Number per main stea:n line 3
-Minimum relieving capacity per valve at 110% of design 1,540,000

pressure (Ib‘hr) :

The minimum flow capacity of the steam generator safety 2 4,600,000
valves (Ibri'hr)

Table 10. 3.

to
to

The maximum set pressure Of the steam generator safety < 1,195
valves (psig)

Table 10.3

L
.
ro

Section 10.3 8. 3 The safety-related portions of the  am generator
blowdown system are located in the containment and
auxiliary buildings and are designed to remain functional
after a safe shutdown earthquake.

Section 10.4. 7. 1.1 Double valve main feedwater isolation is provided via the
main feedwater control valve and main teedwater
isolation valve. Both valves close automatically on main
feedwater isolation signals, an appropr.ate engineered
safety features isolation signal, within the time established
with the Technical Specifications, Section 16.1. The
startup feedwater control valve also serves as a
containment isolation valve.
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Table 14.3-2 (Sheet 16 of 21)

DESIGN BASIS ACCIDENT ANALYSIS

SSAR Reference Design Feature Value
Section 10.4. 7 | | The condensate and feedwater system provides redundant
isolation valves for the main feedwater lines routed into
containment.
Section 10.4.7. 1.1 For a main feedwater or main steam line break ((ASLB)

inside the containment, the condensate and feedwater
system is aesigned to limit high energy fluid to the
broken loop.

Section 10.4. 7. 1.

L

The booster/main feedwater pumps are tripped
simultaneously with the feedwater isolation signal to close
*he main feedwater isolation valves.

Section 10.4. 7. 2. | The main feedwater pumps and booster pumps are tripped
with the feedwater isolation signal that closes the main
feedwater isolation valves. The same isolation signal
closes the isolation valve in the cross connect line
between the main feedwater pump discharge header and
the startup feedwaier pump discharge header.

One MFIV is installed in each of the two main feedwater
lines outside the containment and downstream of the
feedwater coatrol valve. The MFIVs are invtalled to
prevent uncontrolled vlowdown from the steam generators
in the event of a feedwater pipe rupture. The main
feedwater check valve provides backup isolation. In the
event of a secondary side pipe rupture inside the
containment, the MFIVs limit the gquantity of high energy
fluid that enters the containment through the broken loop
and limit cooldown. The MFCV provides backup
isolation to limit cooldown and high energy fluid
addition.

Section 10. 4. 7.

o
1]

Draft for Rev. 17
October 31, 1997




14. Initial Test Program

Table 14.3-2 (Sheet 17 of 21)
DESIGN BASIS ACCIDENT ANALYSIS
SSAR Reference Design Feature Value

Section 10.4.7.2.2 In the event of a secondary side pipe rupture inside the
containment, the main feedwater control valves provide a
redundant isolation to the MFIVs to limit the quantity of
high energy fluid that enters the containment through the
broken loop

Section 10.4.7.3 For a main feedwater line break inside the containment or
a main steam line break, the MFIVs and the main
feedwater control valves automatically close upon receipt
of a feedwater isolation signal.

Section 10.4 7.3 For a steam generator tube rupture event, positive and
redundant isolation is provided for the main feedwater
(MFIV and MFCV) with isolation signals generated by
the protection and safety monitoring system (PMS).

o
rJ
~J

Section 10. 4. 8 Blowdown system isolation is actuated on low steam

generator water levels. The isolation of steam generator
blowdown provides for a continued availability of the
steam generator as a heat sink for decay heat removal in
conjunction with operation of the passive residual heat
removal system and the startup feedwater system.

(s

Section 10.4. 8. The safety-related portions of the steam generator
blowdown system located in the containment and
auxiliary buildings are designed to remain functional after

a safe shutdown earthquake

Section 10.4.9. 1.1 Double valve startup feedwater isolation is provided by
the startup feedwater control valve and the startup
feedwater isolation valve. Both valves close on a startup
feedwater isolation signal, an appropriate engineered
safeguards features signal, within the time established
within the Technical Specifications, Section 16.1.
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SSAR Reference
Section 10. 4.9 1.1
Section 10.4.9 2,
Seciion 10.4. 9. 2
Section 10.4.9 2.

Table 15. 0-1
Table 15. 0-3
Sectien 15.1.2. 1

Table 14.3-2 (Sheet 18 of 21)
DESIGN BASIS ACCILENT ANALYSIS
Design Feature Value

For a steam generator tube rupture event, positive anu
redundant isolation is provided for the startup feedwater
system (startup feedwater i<olation signal and startup
feedwater contiol valve), with isolation signals generated
by the protection and safety monitoring system.

In the event of a steam generator tube rupture, the startup
feedwater isolation valve and startup feedwater control
valve limit overfill of the steam generator by terminating
startup feed flow.

In the event of a secondary pipe rupture inside
containment, the startup feedwater isolation valve and
startup feedwater control valve provide isolation to limit
the quantity of high energy fluid that enters the
containment.

The startup feedwater isolation valve is provided to
prevent the uncontrolled blowdown from more than one
steam generator in the event of startup fecdwater line
rupture. The startup feedwater isolation valve provides
backup isolation

Initial core thermal power (MW1) 1933

Nominal values of pertinent plant parameters used in
accident analysis with 10% steam generator tube plugging
- Reactor coolant flow per loop (gpm) 048 E+04

Continuous addition of excessive feedwater is prevented
by the steam generator high-2 water level signal trip,
which closes the feedwater isolation valves and feedwater
control vaives and trips the turbine, main feedwater
pumps and reactor
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Table 14.3-2 (Sheet 19 of 21)
DESIGN BASIS ACCIDENT ANALYSIS

SSAR Reference Design Feature Value

Section 15.1.4.1 For an inadvertent opening of a steam generator relief of
safety valve, core makeup tank actuation occurs on a
safeguards (“S) signal fron: one of four sources:

- Two out of four low pressurizer pressure signals
-Two out of four low pressurizer level signals

-Two out of four low T _,, signals in any one loop
-Two out of four low steam line pressure signals in any
one loop

Section 15. 1.4, 1| After an inadvertent opening of a steam generator relief
of safety valve, redundam isolation of the main feedwater
lines closes the feedwater control valves and feedwater
isolation valves, and trips the main feedwater pumps.

Section 15.1.5.1 Following a steam line rupture, core makeup tank
actuation occurs on a safeguards ('S) signal from one of
five sources:

- Two out of four low pressurizer pressure signals
-Two out of four high-1 containment pressure signals
-Two out of four low steam line pressure signals in any
loop

-Two out of four low T _, signals in any one loop
-Two out of four low pressurizer level signals

Section 15.1.5.1 After a steam line rupture, redundant isolauion of the main
feedwater lines closes the feedwater control valves and
feedwater isolation valves, and trips the main feedwter
rumps.

Section 15. 1.5 2.1 Core makeup tanks and the accumulators are the portions
of the passive core cooling system used in mitigating a
stoam line (upture,
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Table 14.3-2 (Sheet 20 of 21)
DESIGN BASIS ACCIDENT ANALYSIS
Design Feature Value

The heat sink for the PRHR heat exchanger is provided
by the IRWST, in which the PRHR heat exchanger is
submerged.

Following a loss of ac power, the PRHR heat exchanger
is actuated by the low steam generator water level (wide
range)

Receipt of a low steam line pressure signal in at least one
steam line initiates a steam line isolation signal that
closes all main steam line and feed line isolation valves.
This signal also gives an “S” signal that initiates flow of
cold borated water from the core makeup tanks to the
reactor coolant system.

The pressurizer safety valves are fully open at 2575 psia.
Their capacity for steam relief is described in Section 5.4.

A safety signal from the protection and safety monitoring
system automatically isolates the potentially unborated
water from the demineralized water transfer and storage
system and thereby terminates the dilution

Fallowing inadvertent operation of the core makeup tanks
during power operation, the high-3 pressurizer level signal
actuates the PRHR heat exchanger and blocks the
pressurizer heaters.

The pressurizer heaters are blocked, and the main
feedwater linzs, steam lines, and chemical and volume
control system wre isolated.
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Table 14.3-2 (Sheet 21 of 21)
DESIGN BASIS ACCIDENT ANALYSIS
SSAR Reference Design Feature Value

Section 18 8 3 2 The main control area includes two reactor operator
workstations, the supervisor's workstation, the dedicated
safety panel and the wall panel information system.

Section 18 8. 3.2 The human system interface resources available at each
workstation are the plant information system displays, the
control displays (soft controls), the alarm sysicm support
displays, procedure system, and the screen and component
selector.
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SSAR Reference

Section
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Section

Section
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Table 14.3-3
ANTICIPATED TRANSIENT WITHOUT SCRAM
Design Feature Value

The diverse actuation system is a nonsafety-related
system that provides a diverse backup 1o the protection
and safety monitoring system.

The diverse actuation system trips the reactor control rods
and the turbine on low wide range steam generator water
level and on low pressurizer water level.

The diverse actuation system initiates passive residual
hcat removal on low wide range steam generator water
level or high hot leg temperature; actiates core makeup
tanks and trips the reactor coolani pumps on low
pressurizer water level: and isolates selected containment
penetrations and starts passive containment cooling.

The manual actuation function of the diverse actuation
system is implemented by wiring the controls located in
the main control room directly to the final loads in a way
that byp~sses the normal path through the control room
multiplexers, the eng.neered safety features actuation
cabinews, and the diverse actuation system logic

The diverse actuation system uses a microprocessor board
different from those used in the protection and safety
monitoring system.

The diverse sctuation system hardware implementation is
different from that of the protection and safety monitoring
system.

The operating system a-* programming language of the
diverse actuation system is different from that of the
protection and safety monitoring systen..
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Table 14.3-4 (Sheet | of 3)

FIRE PROTECTION

Design Feature

The boundaries between mechanical equipment rooms and
the electrical and instrumentation and contrel equipment
rooms of the auxiliary building are Jesigned to prevent
flooding of rooms that contain safe shutdown equipment
up to the maximum flood level for each room

Separation is maintained between Class |E divisions and
between “lass |E divisions and non-Class |E cables in
accordance with the fire areas.

The AP600 arrangement provides physical separation of
redundant safety-related components and systems from
each other and from nonsafety-related components.

The boundari~s between mechanical equipment rooms
inside containment and the electrical and instrumentation
and control equipment rooms of the auxiliary building are
designed to prevent flooding of rooms that conta.n safe
shutdown equipment up to the maximum flood level for
each room

Boundaries exist 1o prevent flooding between the
following rooms which contain safety-related equipment.
PXS valve/accumulator room A, PXS valve/accumulator
room B, and chemical and volume contro! room

The conical roof supports the passive containment cooling
system tank, which is constructed with a stainlers steel
lingr on reinforced concrete walls.

The ability of the protection and safety monitoring system
to initime and accomplish protective functions is
maintained despite degraded conditions caused by internal
events such as fire and flooding

Value
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SSAR Reference

Section
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Section
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Section
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L

Table 14.3-4 (Sheet 2 of )

FIRE PROTECTION
Design Feature

If temporary evacuation of the main control room is
required because of some abnormal main control room
condition, the operators can establish and maintain safe
shutdown conditions for the plant from outside the main
control room through the use of controls and monitoring
located at the remote shutdown workstation

The remote shutdown workstation equipment is similar to
the operator workstations in the main control room and is
designed 10 the same standards. One remote shutdown
workstation is provided.

The remote shutdown workstation achieves and maintains
safe shutdown conditions from full power conditions and
maintains safe shutdown conditions thereafter

The four Class |E battery chargers Class 1E voltage
regulating transformers are independent, located in
separate rooms, cannot be interconnected, and their
circuits are routed in dedicated, physical'v separated
raceways.

Each safety-related circuit and raceway 1s given a unique
identification number to distinguish between circuits and
raceways of different voltage level or separation groups

Cahles of one separation group are run in separate
raceway and physically separated from cables of other
separation groups. Group N raceways are separated from
safety-related groups A, B, C, and D. Non-class |E
circuits are electrically isolated by isolation Jevices,
shielding and wiring techniques, physical separation, or
an appropriate combination thereof

Separation is maintained between Class |E divisions and
between Class 1E divisions and non-Class |E cables in
accordance with the fire areas.

Value

(W) westngrous
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Table 14 .3-4 (Sheet 3 of 3)
FIRE PROTECTION
SSAR Reference Design Feature Value

Section 9.5 (2 1.5 The standpipe system is supplied with water from the
safety-related passive containment cooling system storage
tank and normally operates independently of the rest of
the fire protection system. The supply line draws water
from u dudicated p. tion of the storage \ank, using water
allocated for fire protection.

Section 9.5 1.

ra

. 5 The standpipe system servin areas containing equipment
required for safe shutdown fc llowiig a safe shutdown
carthquake is designed and sapported 5o that it can
withstand the effects of a s.fe shutdown carthquake and
remain functional

Section 9 5 1.2 1.5 The volume of the water in the PCS tank is sufficient to 2 18,000
supply two hose streams, each with a flow of 75 gallons
per minute, for two hours (gal)

o

Section |8 8 3, The human system interface resources available at each
workstation are the plant informaticn system displays, the
control displays (soft controls), the alarm system support
displays, procedure system, and the screen and componen!

selector

=

The mission of the remote shutdown workstation 1§ to
provide the resources to bring the plant to a safe
shutdown condition after an evacuation of the main
control room

Section 18 8 3

Section |18 123 The controls, displays, and alarms listed in
Table 18.12.2-1 are retrievable from the remote shundown
workstation
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SSAR Reference
| Section 1.143,
l Appendix |-A
Table 2 -1
Section 3. 4.1.1.1
Section 3.4.1.1.2
Section 3.4.1.2.2
Section 3.4.1.2.2
Section 3.4.1.2.2
Section 3.4.1.2.2

Table 14.3.5 (Sheet | of 2)
FLOOD PROTECTION
Design Feature Value

The lowest level of the auxiliary building, elevation

66' 6", contains the components of the radwaste system
within a common flood zone with watertight floors and
walls. This volume of this enclosed flood zone is
sufficient to contain the contents of the radwaste system.

Plant elevation for maximum flood level (ft) < 100

The seismic ¢ ' iory | structures below grade are
protected against flooding by waterstops and a
waterproofing system.

The boundaries between mechanical equipment rooms and
the electrical and instrumentation and control equipment
rooms of the auxiliary building are designed to prevent
flooding of rooms that contain safe shutdown equipment
up to the maximum flood level for each room.

The boundanies between mechanical equipment rooms
inside containment and the electrical and instrumentation
and control equipment rooms of the auxiliary building are
designed 1o prevent flooding of rooms that contain safe
shutdown equipment up to the maximun. flood level for
cach room

Boundaries exist to prevent flooding between the
following rooms which contain safety-related equipment:
PXS valve/accumulator room A, PXS valve/accumulator
room B, and chemical and volume control room.

The AP600 arrangement provides physical separation of
redundant safety-related components and systems from
each other and from nonsafety-related components.

The safety-related components available for safety
shutdown are located in the auxiliary building and inside
containment. No credit is taken for operation of sump
pumps to mitigate the consequences of flooding

Draft for Rev. 17
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SSAR Reference

Section 3. 4.1 .22

Section 3. 6

Section 7.1.4. 1.6

Table 14.3-5 (Sheet 2 of 2)
FLOOD PROTECTION
Design Feature Value

The PXS-A compartment, PXS-B compartment and the
chemical and volume control system compartment are
physically separated and isolated from each other by
structural walls such that flooding in any one of these
compartments is in the reactor coolant system
compartment cannot cause flooding in any of the other
compartments.

In the event of a high- or moderate-enerey pipe failure
within the plant, adequate protection is provided so that
essential structures, systems, or components are not
impacted by the adverse effects of postulated pipe failure

The ability of the protection and safety monitoring system
to initiate and accomiplish protective functions is
maintained despite degraded conditions caused by internal
events such as fire and flooding.

Draft for Rev. 17
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SSAR Reference

Table -3

e
‘-

Section 3. 2.1.3

Table 3. 23
Section 3. 4. 1.1.2
Section 3.4.1.1.2

t2

Section 3.4 1. 1

L]

Section 3. 4 |

to
L

Section 3. 4.1

Table 1436 (Sheet | of 12)
PROBABILISTIC RISK ASSESSMENT
Design Feature Value

The components identified under Reactor Systems in
Table 3.2-3, as ASME Code Section 111 are designed and
constructed in accordance with ASME Code Section 111

Requirements.

The Nuclear Island structures include the containment and
the shield and auxiliary buildings. These structures are
seismic Category |

The Nuclear Island structures include the containment and
the Shield and Auxiliary Buildings. These structures are
seismic Category |.

I'he boundaries between mechanical equipment rooms and
the electrical and instrumentation and control equipment
rooms of the auxiliary building are designed to prevent
Jooding of rooms that contain safe shutdown equipment
up to the maximum flood level for each room.

The AP600 arrangement provides physical separation of
redundant safety-related components and systems from
each other and from nonsafety-relaed components

Separation is maintained between Class |E divisions and
between Class 1E divisions and non-Class 1 E cables in
accordance with the fire areas

The AP600 arrangement provides physical separation of
redundant safety-related components and systems from
each other and from nonsafety-related components.

Boundaries exist to prevent flooding between the
following rooms which contain safety-related equipment:
PXS valve’accumulator room A, PXS valve/accumulator
room B, and chemical and volume control room.
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SSAR Reference

Section 3.4 1.7

Section 3.4 1.2

Section 3.4 1 2

Section 3D .6

Section S 1.3

Section 5. 3. 1.1

L

L

Table 14.3-6 (Sheet 2 of 12)

PROBABILISTIC RISK ASSESSMENT
Design Feature

The boundaries between mechanical equipment rooms
inside containment and the electrical and instrumentation
and control equipment rooms of the auxiliary building are
designed to prevent flooding of rooms that contain safe
shutdown equipment up to the maximum flood level for
each room.

The safety-related components available for safety
shutdown are located in the auxiliary buiiding and inside
containment. No credit is taken for operation of sump
pumps to mitigate the consequences of flooding

The PXS-A compartment, PXS-B compartment and the
chemical and volume control svstem compartment are
physically separmed and isolate.’ irom each other by
structural walls such that flooding in any one of these
compartments or in the reactor coolant system
compartment cannot cause flooding in any of the other
compartments.

RXS equipment in Appendix 3D is seismically qualified

ADS hias four stages. Each stage is arranged into two
separate groups of valves and lines.

Stages |, 2, and 3 discharge from the top of the
pressurizer to the IRWST

-Each stage 4 discharges from a hot leg to the RCS loop
compartment.

The reactor vessel provides a high integrity pressure
boundary to contain the reactor coolant, heat generating
reactor core, and fuel fission products. The reactor vessel
is the primary boundary for the reactor coolant and the
secondary barrier against the release of radioactive fission
products.

Value

Draft for Rev. 17
October 31, 1997

14.3-46 @W



14, Initisl Test Program

SSAR Reference
Section 5. 4.6
Section §5.4.6.2
Section 5. 4. 6.2
Section §5 4.7

Section 5. 4.7

Section 5.4.7. 1. 1

L

Section 5.4 7.1

to
—

Section 6

ra
-
L]
-

Section 6.

Table 14.3-6 (Sheet 3 of 12)
PROBABILISTIC RISK ASSESSMENT
Design Feature Value

ADS has four stages. Each stage 1s arranged into two
separate groups of valves and lines.

Stages |, 2, and 3 discharge from the top of the
pressurizer to the IRWST.

-Each stage 4 discharges from a hot leg to the RCS loop
compartment.

Each ADS stage 1, 2, and 3 line contains two normally
¢closed motor-operated valves (MOVs).

Each ADS stage 4 line contains a normally open MOV
valve and a normally closed squib valve.

The RNS removes heat from the core and reactor coolant
system at reduced RCS pressure and temperature
conditions after shutdown

The normal residual heat removal system (RNS) provides
a safety-related means of performing the following
functions:

- Containment isolation for the RNS lines that penetrate
the containment

- Long-term, post-accident makeup water to the RCS

The RNS containment solation and pressure boundary
valves are safety-related. The motor-operated valves are
powered by Class |E d¢ power.

The component cooling water system (CCS) provides
cooling to the RNS heat exchanger

The containment hydrogen control system provides
nonsafety-related hydrogen igniters for control of the
containment hydrogen concentration for beyond design
basis accidents

At least 64 hydrogen igniters are provided.

() westgrouse
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SSAR Reference

Table 6 2 4.2

Section 6.3
Section 6.3
Section 6. 3 1

Section 6.3 |

L

Section 6.3

L

Section 6.3

Table 14.3-6 (Sheet 4 of 12)

PROBABILISTIC RISK ASSESSMENT

Design Feature

The minimum passive autocatalytic recombiner depletion
rate at 120° F and atmospheric pressure (scfm)

The automatic depressurization system provides a safety-
related means of depressurizing the RCS

The in-containment refueling water storage tank
subsystem provides a safety-related means of performing
the following functions:

- Low-pressure safety injection

- Core decay heat sink during design basis events

- Flooding of the lower containment, the reactor cavity
and the loop compartment by draining the IRWST into
the containment.

- Borated water

The core makeup tanks provide safety-related means of
safety injection of borated water to the RCS

Passive residual heat removal (PRHR) provides a safety-
related means of removing core decay heat during design
basis events,

The ADS valves are powered from Class |E de power.

There are two CMTs, each with an injection line to the
reactor vessel/DVI nozzle

- Each CMT has a pressure balance line from an RCS
cold leg.

- Each injection line is isolated with a parallel set of air-
operated valves (AOVs)

- These AOVs open on loss of air.

- The injection line for each CMT also has two check
valves in series.

Value
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L]

Section 6.3

rs

Section 6. 3

L]
ro

Section 6. 1

Section 6.3.2.2. 2
Section 6.3.2.2.2

Table 14.3:6 (Sheet § of 12)

PROBABILISTIC RISK ASSESSMENT

Design Feature

The IRWST subsystem has the following flowpaths:
<Two (redundant) injection lines from the IRWST to the
reactor vessel/DVI nozzle. Each line is isolated with a
parallel set of valves; each set with a heck valve in
series with a squib valve.

-Two (redundant) recirculation lines from the containment
10 the IRWST injection line. Each recirculation line has
two paths: one path contains a squib valve and an MOV,
the other path contains o squib valve and a check valve.
<The two MOV/squib valve lines also provide the
capability to flood the reactor cavity.

There are screens for each IRWST injection line and
recirculation line.

PRHR is actuated by opening redundant, parallel air-
operated valves. These air-operated valves open on loss
of air

The passive core cooling system (PXS) is composed of
the following:

- Accumulator subsystem

- Core makeup tank (CMT) subsystem

- In-containment refueling water storage tank (IRWST)
subsystem

- Passive residual heat removal (PRHR) subsystem

« The automatic depressurization system (ADS), which is
a subsystem of the reactor coolant system (RCS), also
supports passive core cooling functions

There are two accumulators, each with an injection line to
the reactor vessel/direct vessel injection (DVI) nozzle
Each injection line has two check valves in series.

The accumulators provide a safety-rclated means of safety
injection of borated water to the RCS.
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Table 14.3-6 (Sheet 6 of 12)

PROBABILISTIC RISK ASSESSMENT

SSAR Reference Design Feature Value
Section 6.3 3 IRWST squib valves and MOVs ure powered by Class |E
de power.
Section 6.3 3 The CMT AOVs are automatically and manually actuated
from PMS and DAS.
Section 6 3.3 The PRHR air-operated valves are automatically actuated
and manually actuated from the control room by either
PMS or DAS.
Section 6.3 3 The squib valves and MOV for injection and

recirculation are automatically and manually actuated via
PMS, and manually actuated via DAS

Section 6.3 3 The squib valves and MOVs for lower containment and
reactor cavity flooding are manually actuated via PMS
and DAS from the control room

Section 6.3 7 The positions of the containment recirculation isolation
MOVs are indicated in the control room

Section 6.3 7 The position of the inlet PRHR valve is indicated in the
control room

Section 6.3 7 6. | I'he ADS first-, second-, and third -stage valve positions
are indicated in the control room.

Section 7. 1. | The diverse actuation system provides a nonsafety-related
means of performing the following functions
- Initiates automatic and manual reactor trip
- Automatic and manual actuation of selected engineered
safety features
- Main control room display of selected plant parameters.

Draft for Rev. 17
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SSAR Reference
Section 7. 1.1
Section 7.1.1
Section 7.1.2
Section 7.1.2
Section 7.1.2 10
Section 7.1.2. 18
Section 7.1.2.6
Section 7.1.4. 1.6
Section 7.1.4.1. 6

Table 14.3-6 (Sheet 7 of 12)
PROBABILISTIC RISK ASSESSMENT
Design Feature Value

The protection and safety monitoring system provides &
safety-related means of performing the following
functions.

- Automatic and manual reactor trip

- Automatic and manual actuation of engineered safety
features (ESF).

PMS provides for the minimum inventory of fixed
position controls and displays in the control room.

Each PMS division is powered from its respective Class
IE d¢ division

P'MS has four divisions of reactor trip and ESF actuation

PMS automatically produces a safety-related reactor trip
or ESF initiation upon an attempt 1o bypass more than
two channels of a function that uses 2-out-of-4 logic.

The PMS hardware and software are developed using a
planned design process which provides for specific design
documentation and reviews during the design
requirement, system definition, development, test and
installation phases.

PMS has redundant divisions of safety-related post-
accident parameter display

The ability of the protection and safety monitoring system
1o initiate and accomplish protective functions is
maintained despite degraded conditions caused by internal
events such as fire and flooding

The design of the protection and safety monitoring system
equipment has margin to accommodated a loss of the
normal HVAC.
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SSAR Peference

Section 7.1.42 6

Figure 7 18
Section 7.2.2. 2.1
Section 7.3
Section 7.3 1
Section 7.3 1
Section 7.3 1

Section 7.3 1

Section 7. 3 1

Section 7 3.1

Table 14.3.6 (Sheet 8 of 12
PROBABILISTIC RISK ASSESSMENT
Design Feature

The flexibility of the protection and safety monitoring

system enables physical separation of redundant divisions.

PMS has redundant divisions of safety-related post-
accidgent parameter display

The protection and safety monitoring system initiates a
reactor trip whenever a condition monitored by the
system reaches a preset level

The PMS allows for the transfer of control capability
from the main control room to the remote shutdown
room. The minimum inventory of displays and controls
in the remote shutdown room is provided.

The ADS valves are powered from Class |E dc power.

The ADS valves are automatically and manually actuated
via the piotection and safety monitoring system (PMS),
and n.anually actuated via the diverse actuation system
(DAS)

The CMT AOV's are automatically and manually actuated
from PMS and DAS.

The squib valves and MOVs for injection and
recirculation are automatically and manually actuated via
PMS., and manually actuated via DAS

The squib valves and MOVs for reactor cavity flooding
are manually actuated via PMS and DAS from the control
room.

The PRHK air-operated valves are automatically actuated
and manually actuated from the control room by either
PMS or DAS.

Value
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Table 14 3.6 (Sheet 9 of 12)

PROBABILISTIC RISK ASSESSMENT

SSAR Reference Design Feature Value
Section 7.3, 1 The RNS containmert isolation MOVs are actuated via
PMS
Section 7.6 1 | An interlock is provided for the normally closed motor-

operated normal residual heat removal sy stem inner and
Juter suction isolation valves. Each valve 1s interlocked
s0 that it cannot "¢ opened unless the reactor coolant
system pressure is below a presel pressure.

Section 7.7.1. 11 The diverse actuation system is a nonsafety-related
system that provides a diverse backup to the protection
and safety monitoring system.

Section 7.7.1. 11 The diverse actuation system trips the reactor control rods
and the turbine on low wide range steam generator water
level and on low pressurizer water level

Section 7.7.1. 11 DAS manual initiation functions are implemented in a
manner that bypasses the signal processing equipment of
the DAS.

Section 7.7 1. 11 The DAS automatic actuation signals are generated in a

functionally diverse manner from the PMS signals.
Diversity betw=en DAS and PMS is achieved by the use
of different architecture, different hardware
implementations, and different software

Section 8.3 1. 1.1 On loss of power to a 4160V diesel-backed bus, the
associated diesel generator automatically starts and
produces ac power. The source circuit breakers and bus
load circuit breakers are opened, and the generator is
connected to the bus. Each generator has an automatic
load sequencer to enable controlled loading on the
associated buses.

Section 8 3.1 1

L]

Two onsite standby diesel generator units provide power
10 the seiected nonsafety-related ac loads.
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SSAR Reference
Section 8 3 1. |
Section 8. 3.2 1
Section 8.3 2 1
Section 8 3.2 1

L ]

Section 8 1

o

Section 8§ 1

L

Section 8. 3

3

L ]

L

Table 14.3-6 (Sheet 10 of 12)
PROBABILISTIC RISK ASSESSMENT
Design Feature

I'he main ac power system distributes non-Class 1E
power from onsite sources 1o selected nonsafety-related
loads

The Class 1E dc and uninterruptible power supply (UPS)
system (IDS) provides dc and uninte. uptible ac power
for the safety-related equipment

There are four independent, Class 1E 125 Vde divisions
Divisions A and D are each composed of one battery
bank, one switchboard, and one battery charger.

Divisions B and C are ¢. h composed of two battery
banks, two switchboards, and two battery chargers. The
first battery bank in the four divisions is designated as the
24-hour battery bank. The second battery bank in
Divisions B and C is designated as the 72-hour battery
bank

Battery chargers are connected to dc¢ switchboard buses.
The nput ac power for the Ciass |E d¢ battery chargers
is supplied from onsite diesel-generator-backed low-
voltage ac power supplies.

The 24-hour battery banks provide power to the loads for
a period of 24 hours without recharging. The 72-hour
battery banks supplyves a dc switchboard bus load for a
period of 72 hours without recharging.

The non-Class |E dc and UPS system (EDS) consists of
the electric power supply and distribution equipment that
provides dc and uninterruptible ac power to nonsafety-
related loads.

The non-Class 1E de and UPS system (EDS) consists of
the electric power supply and distribution equipment that
provides dc and uninterruptible ac power to nonsafety-
related loads.

Value
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SSAR Reference
Section 8.3 2 |
Section 8.3 2.1
Section 8 3.2 1.
Section 8.3 2.1
Section 9.2 |
Section 9.2.1.2
Section 9.2 2
Section 9.2 2.2
Section 9. 1 6

L

L

L]

Table 14.3-6 (Sheet 11 of 12)
PROBABILISTIC RISK ASSESSMENT
Design Feature Value

EDS load groups 1, 2, and 3 provide 125 Vde power to
the associated inverter units that supply the ac power to
the non-Class |E uninterruptible power supply ac system.

Battery chargers are connected to dc switchboard buses
The input ac power for the Class |E d¢ battery chargers
is supplied from onsite diesel-generator-backed low-
voltage ac power supplies.

The onsite standby diesel-generator-backed low-voltage ac
power supply provides the normal ac power to the ' tery
chargers

Separation is provided between Class |E divisions, and
between Class 1E divisions and non-Class |E cables.

The service water system is a nonsafety-related system.
that transfers heat from the ccmponent cooling water heat
exchangers to the atmosphere.

The SWS . arranged into two trains. Each train includes
one punip and ore cooling tower cell.

The component cooling water system is a nonsafety-
related system that removes heat from various
components and transfers the heat to the service water
system (SWS)

The CCS is arranged into two trains. Each train includes
one pump and one heat exchanger

The CVS provides a nonsafety-related means to perform
the following functions:

- Makeup water to the RUS during r.ormal plant operation
- Boration following a failure of reactor trip

« Coolant to th~ pressurizer auxiliary spray line

Draft for Re . 17
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SSAR Reference

Section 9.3 6. |

Section 9 4.

L)

Section 9.5 |

Section 9.5 1.2

r2

Section © 5.1

*J

Section 16

Section |8 8 13

L ]

t
ta

Section 18 |

Table 14.3-6 (Sheet 12 of 12)
PROBABILISTIC RISK ASSESSMENT

Design Feature

The chemical and volume control system (CVS) provides
a safety-related means 1o terminate inadvertent RCS
boron dilution.

The main control room has its own ventilation system and
is pressurized. The ventilation system for the remote
shutdown room is independent of the ventilation system
for the main control room.

The PMS allows for the transfer of control capability
from the main control room to the remote shutdown
workstation.  The minimum inventory of displays and
controls in the remote shutdown room is provided.

Class |E cables are routed in their respective divisional
raceways.

Separation is maintained between Class |E divisions and
between Class |E divisions and non-Class 1E cables in
accordance with the fire arcas.

liaportant reliability assumptions made as part of the
AP600 probabilistic risk assessment (PRA) will remain
valid throughout plant life

The main control area includes two reactor operator
workstations, the supervisor's workstation, the dedicated
safety panel and the wall panel information system.

The minimum inventory of instrumentation includes those
displays, controls, and alarms that are used to monitor the
status of the critical safety functions and to manually
actuate the safety-related systems that achieve the critical
safety functions. The minimum inventory resulting from
the implementation of the selection criteria is provided in
Table 18.12.2-1.

Value
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Table 14.3.7 (Sheet | of 4)

RADIOLOGICAL ANALYSIS

SSAR Reference Diesign Feature \alue
Table 2 .| Plant elevation for maximum flood level (ft) < 100
Section 2 3 4 Atmospheric dispersion factors - X/Q (sec/m’)
- Site Boundary X/'Q
0 - 2 hour time interval <10x 107
« Low Population Zone Boundary X/Q
0« B hours s 1.38 x 10¢
£ . 24 hours <10xi0*
24 . 96 hours sS4x10°
96 - 720 hours s22x 1n?
Table 6 2 3.1 Containment penetration isolation features are configured
as in Table 6.2.3-1
Table 6. 2 3.1 Maximum closure time for remotely operated containment €8s
purge valves (seconds)
Table 6 2 3.1 Maximum closuie time for all other remotely operated < 60
containment isolation valves (seconds)
| Section 6.4 213 The minimum storage capacity of each set of sworage < b ile 32

tanks in the VES (sch)

L)

The maximum temperature rise in the main control room <15
pressure boundar, following a loss on the nuclear island

nonradioactive ventilation system over a 72-hour period

-7

Section 6 4 3

Section 6.4 3 2 The maximum temperature in the instrumentation and < 12§
contiol rooms and de equipment rooms following a loss
of the nuclear island nonradioactive ventilation system
remains over a 72-hour period {“F)

| Section 6.4 4 The main control emergency habitability system 2865 + 35
nominally pro.ides 3865 scfm of ventilation air to the
main contrel room from the compressed air storage tanks

e e o et e e ki o baabhe bbb mbe
deliverng (socfm)
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Table 14 3.7 (Sheet 2 of 4)
RADIOLOGICAL ANALYSIS
SSAR Reference Design Feature Value

| Section 6 4.4 JwentdiveSixey £ 7 ¢ scfm of ventilation flow 1s | 8"
sufficient to pressurize the control room to |/8" inch
water gauge differential pressure (WIC)

Figure 6 4.2 The main control room emergency habitability system
l consists of wwea sets of emergency air storage tanks and
an air delivery system to the main control room.

Section 6 5 3 The passive heat removal process and the limited leakage
from the containment result in offsite doses less than the
regulatory guideline limits

Section 8.3 1. 1.6 Eiectrical penetrations through the containment can
withstand the maximum short-circuit currents available
either continuously without exceeding tneir thermal limit,
or at least longer than the field cables of the circuits so
that the fault or overload currents are interrupted by the
protective devices prior 1o a potential failure of a
penetration

| Section 9.4.1.1.1 The VBS isolates the HVAC duetwerkniping that
penetrates the main control room boundary on high
particulate or iodine concentrations in the main control
room supply air or on evtended loss of ac power to
support operation of the main control room emergency
habitability system

MR e et b s rnesh s s et fhre eserebeed
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SSAR Reference
Section 12. 3 2.2
Section 12. 3 2.

Section

-

-

3

L]

L

Table 14.3-7 (Sheet 3 of 4)
RADIOLOGICAL ANALYSIS
Design Feature Value

During reactor operation, the shield building protects
personnel occupying adjacent plant structures and yard
areas from radiation originating in the reactor vessel and
primary loop components. The cencrete shield building
wall and the reactor vessel and steam generator
compartment shield walls reduce radiation levels outside
the shield building to less than 0.25 mrem/hr from
sources inside containment. The shield building
completely surrounds the reactor components.

' Ihe reactor vessel 1s shielded by the concrete primary

shield and by the concrete secondary shield which also
surrounds other primary loup components.  The secondary
shield is a structural module filled with concrete
surrounding the reactor coolant system equipment,
including piping, pumps and steam generators. Extensive
shielding is provided for areas surrounding the refueling
cavity and the fuel transfer canal to limit the radiation
levels

Shielding is provided for the liquid radwaste, gaseous
radwaste and spent resin handling systems consistent with
the maximum postulated activity Corridors are generally
shielded to allow Zone Il access, and operator areas for
valve modules are generally Zone 11 or 111 for access.
Shielding is provided to attenuate radiation from normal
residual hear removal equipment during shutdown cooling
operations to levels consistent with radiation zoning
requirements of adjacent areas.
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SSAR Reference
Section 12.3 2 2. 4
Section 12. 3.2 2. §

L]

Section 12 3

ro

Section 12. 3

L
~3

ro
<

Table 14.3-7 (Sheet 4 of 4)
RADIOLOGICAL ANALYSIS
Design Feature Value

he ~oncrete shield walls surrounding the spent fuel cask
loaaing and decontamination areas, and the shield walls
surrounding the fuel transfer and storage are sufficiently
thick to limit radiation levels outside the shield walls in
accessib'e areas to Zone 1. The building walls are
sufficient to shield external plant areas which are not
controlled to Zone 11

Shielding is provided as necessary for the waste storage
areas in the radwaste building to meet the radiation zone
and access requirements.

Shielding combined with other engineered safety features
is provided to permit access and occupancy of the control
room following a postulated loss-of-coolant accident, so
that radiation doses are limited to five rem whole body
from contributing modes of exposure for the duration of
the accident, 1 accordaace with General Design Criteria
19

The spent fuel transfer tube 1s shielded to within adjacent
Area radiation limits, is completely enclosed in concrete,
a 1 here is no unshiclded portion of the spent fue
transfer wbe during the refueling operation
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Section 6
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Table 6

Section 6.3

Section 6.3

Section 7.3.1.2.9

~d
~3

Section

Table 14 3.8
SEVERE ACCIDENT ANALYSIS
Design Features

There are no penetrations in the reactor vessel below the
core.

The hydrogen concentration monitoring subsy stem
consists of two groups of eight hydrogen sensors each.

The hydrcgen recombination subsystem consists of two
passive autocatalytic recombiners installed inside the
containment above the operating deck.

The hydrogen ignition subsystem consists of 64 hydrogen
igniters strategically distributed throughout the
containment.

The minimum surface teiperature of the hydrogen
ignitors (°F).

The ADS provides a safety-related means of
depressurizing the RCS.

The PXS provides a safety-related means of flyodin the
reactor ¢ vity by draining the IRWST into the
containment.

Signals to align the IRWST containment recirculation
isolation valves are generated by manual initiation.

Initiation of containment recirculation is a diverse manual
function.

Value

2 1,700

() westgrouse
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