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8, 1994. In addition, revisions
of 12 responses previously submitted are provided

Attachment A
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NTD-NRC-94-4257
ATTACHMENT A
AP600 RAI RESPONSES
SUBMITTED AUGUST 8 1994

RAI No. Issue

220 090R01;  Type and charactreistics of water seals

230 016KR01;  Axisymmetric containment shell model
230.053R01; Inclusion of other site conditions
230.062R01; Validity of fixed base seismic analysis
230.078RO1;  Time discretization of ground motion time hist.
230 0BORO1:  Adequacy of using only 3 soil site conditions
230 084R0O1;  Additional information in Section 3.7.2.1.1
230.090R01; Dynamic model usage

231 001R0!;  Site-specific soil interaction analyses

231 022R01;  SSI studies for the rock model

260026 i Pre-op tests for first plant only

410108 ;  SWS tests and inspections

410109 ' SWS criteria

410.115 i SWS potential for water hammer

410139 ;TG functional limitations imposed by RCS
410.143 | TG design criteria

410171 i DID classification of DG suppor systems
410.188 |  SFS safety grade concerns

410255 | Permissible cooling water leakage

410257 1 Quality group classification for MCES
410258 1 SSAR section 10432 |

410259 ;  Turbine steam sealing system

410260 :  Aux. steam system necessary controls/indicators
435076 | Regulatory oversight of full load rejection cap.
440057 1 EPGs for shutdown and mid-loop operations
44006¢ | Applicable modes for SSAR safety analyses




NTD-NRC-94-4257
ATTACHMENT A
AP600 RAI RESPONSES
SUBMITTED AUGUST 8 1994

RAI No Issue

440090 : PXS component parameters

440.121 : Emergency procedures for feed & bleed operation
440146 : WCOBRA/TRAC

440147  WCOBRA/TRAC

440149 | WCOBRA/TRAC

440150 : WCOBRA/TRAC

440151 : WCOBRA/TRAC

440152 : WCOBRA/TRAC

440153 : WCOBRA/TRAC

440.156 ' WCOBRA/TRAC

440.176 Methods to ideniify adverse systems interacuons
440202 1 Credit for break isolation in PRHR break tree
440203 1 Makeup water needed for extended PRHRS operation
440208 1 Boron precipitation for large break LOCA
440221 : Radiolvtic gas impact on PRHRS operation
480.004R01; HWRF Test Data

952 027R01:  RCS behavior versus ADS test facility

952075 : SPES-2 SG recirculation ratios




NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1

Question 220.90

For the nuclear island structures, provide, i the SSAR, the type and charactenistics of water seals o be used at the
penetratnons (mechancal and electneal) and accesses located below the food level for preventing and mitigating the
external Hooding eftects.

Response: (Revision 1)

SSAR Chapter 2 and Subsection 3.4 1,11 establish the maximum flood at fess than the timshed grade. As stated i
the response 0 RAT410.3X8, the APGOO destgn mingmizes the number of penetrations through the walls below grade.
There are no electrical penetrations through the extertor walls below grade. Those few process piping penctrations
located below the maximum Hood level (elevation 1007 will be watertight.  Any process piping penetrations ased
vieatrical-condups - throueh the exterior walls below grade will be embedded i the wall or witl be welded 1o o stee!
sleeve embedded in the wall, There are no accesses or tunnels peneteating the exterior walls below grade.

SSAR Revision
Add the tollowing at the end of Subsection 3.4.1.1.1:
There are no elecincal penetrations through the exterior walls below grade, Process piping penetravons through

the extenior walls below grade are embedded in the wall or are welded to a steel sleeve embedded in the wall, There
are no access opentngs or wwnnels pesetrating the extenior walls below grade,

. 0.90(R1)-1
Westinghouse S



NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1

Question 230 16

Describe the method used o construct a stick model trom the axisvmmetnie shell model of the contamnment vessel
{Seonon 3.7.2.8.2).

Response: (Revision 1)

The method used o construct the stick modet for the contamment vessel is deseribed in the SSAR tevision shown
below,

SSAR Revision
Revise Subsection 3.7.2.3.2 as tollows

The steel contwnment vessel is a freestanding, cyhindrical, steel shell structure with ellipsordal upper and
lower steel domes. The three-dimensional, lumped-mass stick model ol the steel containment vessel is developed

based on the axisymnetnc shell model. Figwre 3.7.2-5 presents the steel contwinment vessel suck model. In the
stick model, the properties are calcutated as follows:

. Members representing the cvlindrical portion are based on the properties of the actual cucular cross section
of the contanment vessel,

. Members representing the bottom head are based on eguivalent stiffnesses calculated from the shell of
revolution analyses for static 1.0g in vertical and borizontal directions.

. Shear, bending and torsional propertics for members representing the top head are based on the average ol

the properties at the suceessive nodes, using the actual circular cross section. These are the properties that

affect the horizontal modes. Axial properties, which aftect the vertical maodes, are based on equivalent

stiflnesses calcalated from the shell of revolution analyses for static 1.0g i the vertical direction.
This method used to construct a stick model from the axisymmetric shell model of the containment vessel is venihied
by comparison of the natural frequencies determined from the stick model and the shell of revolution model as shown
in Table 3.7.2-14. The shell of revolution vertical model (n = 0 harmonic) has o series of local shell modes of the
top head between 23 and 30 Hertz, These modes are predominantiy i a direction normal to the shell surtace and
cannot be represented by a stick model. These local modes have small contribution to the total response to a vertical
carthquake as they are at a high frequency where seismic excitation is small.

: 230.16(R1)-1
W) Westinghouse
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NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1

Table 3.7.2-14

Comparison of frequencies for containment vessel seismic model

MODE NO.

VERTICAL MODEL

HORIZONTAL MODEL

Shell of Revolution
Moddel

Stick Model

Shell of Revolution
Muodel

Stick Madel

17.71 Hertz

18,33 Hertz

7.39 Hertz

7.50 Hertz

L ]

23.59 Hertz

30.06 Hertz

208X Hertz

22.0 Hertz

230.16(R1)-2

@ Westinghouse



NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1

Question 230 53

According to the SSAR, only three soil conditions (shear wave velocity equal o 100 fi/sec, 2500 f/sec and
KOO0 t/sec) were used an the seismic design of APGOO standard plant. Provide  justfication for not including the
stte conditions with other shear wave velocities. such as 1500 ti/sec and 3500 ft/sec and ditferent depths trom grade
to bedrock

Response: (Revision 1)

The APEOD design soil profiles used in the design of seismic Category 1 structures. components, and seisiie
subsystems are derived from a set of generic soil profiles encompassing a wide range of soil parametric variations
that bound most exasting nuclear power plant sites as shown in Appendix 2A.1 of the SSAR. The design soil profiles
are expected 1o bound site conditions with other shear wave velocities, such as 1500 ft/sec and 3500 f/sec and
ditferent depths from grade to bedrock,

Fhie subject of this RAL was discissed diarmg o ineetiig wmong NRO skbh and consaliais and- Westinshouse and
Bechieh on sepiimc aiadyses on Aprd B 1004 nd will be discissed - tasther dupng ameetiing scbedubed ab the end

of May A wiitten despopse i this RAL will be prepared tollowing the May iheeting

SSAR Revision: NONE

230.53(R1-1
Westinghouse
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NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1

Question 230.78

Expand. in the SSAR. the descriptions of the three componenis (H1, H2 and H3) of the ground motion time histories
used 1 the analyses o mclude indications of the time discretization (Nyquist trequency) bemg used and the
appropriateness of this tme step tor the frequency ranges of interest,

Respense: (Revision 1)
SSAR Section 3.7.1.2 18 revised 10 provide the additional information,

Fhe wrosid imotion te bastories CHEH2 and Vi are sonorated with e stoprsize ob B0H second 4or apphic ations
H skl sEECRC HerachoR aiabvses Bor apphications e the dived - base mode sapesposttiion tane-history antlyses, the
b stop size s fediced o D008 second by b anterpolation. - The snaximum “onb-oll” fregquency dor both the
soh st erac o anabeses aid the xed-base analvses i 4 e whinch s well within the Nyvgiist broguency
bt

SSAR Revision

Revise the fist paragraph of Subsection 3,7.1.2 as shown below:

A "single” setof three mutually orthogonal, statisiically independent, synthetic acceleration time histories is used
as the mput in the dynamic analysis of setsmic Category I structures. The synthetic time histories were generated
by maditying a set of actual recorded "TAFT" carthguake time histories, The design time histories include a total
time duration equal o 20 seconds and a corresponding stationary phase, strong motion duration greater than 6
seconmdds. The acceleration, veloaty, and displacement time-history plots tor the three orthogonal carthquake
components, "HI", "H2" and "V", arc presented in Figures 3.7.1-3, 3.7.1-4, and 3.7.1-5. The ground motion tine
histories (H1, H2, and V) are generated with time step size of 0,010 second for applications in soil structure
mteraction analyses, For applications in the fixed-base mode saperposition tme-history analyses, the time step size
1 reduced o 0,005 second by hinear interpolation,  The cutof! frequency used in the horizontal and vertical seismic
analysis of the nuclear island for the hard rock site is 34 hentz. The cutot! frequencies used i the soil structare
mteraction analyses are 33 hertz for the soft rock site. and 15 hertz and 21 hentz for the soft-to-medium stifi soil site
in the horizontal and vertical directions. respectively. The maximum “cut-off” frequency for both the soil structure
interaction analyses and the fixed-base analyses is well within the Nyquist frequency limit,

230.78(R1)-1

Westinghouse




NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1

LT T 230.80(R1)-1
\ &5 / westinghouse




NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1

230.84(R1)-1
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NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1

APGO0O

Question 230 90

Because many ditterent dynamic models (3D stick madel, 3D fimte element model, 3D stick model coupled with
3D finite element soil foundation model, etc.) and analysis methods (response spectrum analvsis method using SAP
computer code, time history analysis method using SAP computer code. time history analysis metbod using SASSI
computer code, ete.) were used for the seismic analyses of NI structures, provide a detailed description in the SSAR
to shivw which model combined with which analysis method was nsed tor generating what Kind of dynmmic responses

tor the design,

Response (Revision 1)

SSAR Subsection 3.7.2 is revised as shown below o provide the requested information.
SSAR Revision

Add the tollowing paragraph at the end of Subsection 3,72

Table 3.7.2- 14 summarizes the types of models and anatysis methods that are used in the seismic analyses of the
nuclear ishand. Tt also sumimanzes the tvpe of results that are obtained and where they are used in the design,

Add the attached Table 3.7.2-14 to Secuon 3.7.2,

) 230.99%(R1)-1
Westinghouse y



NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision |

APGOD

Table 3.7.2-14

Models - Analysis Methods - Types of Dynamic Responses Generated

Maodel Analysis Program Type of Dyvnamic
Method

2D lumped mass stick Complex frequency | SASSI To wdentity goverming site properties and design

models coupled with 2D | response analysis sotl profiles.

muodel of the foundation

2D lumped mass suck, Maode superposttion | BSAP

fixed base models time history analysis

1D fumped mass stick, Mode superposition | BSAP Pertormed for hara rock profile.

tixed base models tume hstory analysis To develop time histories for generating floor
TCSPONSS Spectra.
To obtun the tollowing:
Maximum absolute nodal accelerations (ZPA).
Maximum displacements relative 1o basemat.
Maximum member forces and moments for all
structures, except the containment indernal
structures,

Response spectrum | BSAP To obtain the seismic torce and moment
analysis response of the contaumment internal structires

{Subsection 1.7.2.2) including the high
trequency modal effect,
Used alzo to determine governing responses for
design of structures,

1D lumped mass stick Complex freguency | SASSI Performed for the soft rock and soft-to-medium

models coupled with 3D | response analysis soil profiles.

maodel of the foundation To develop time histories for generating floor
response spectra,
To obtain the tollowing:
Maximum absolute aodal acceleraticns (Z0A),
Maxsnwn dispiaceraents relative to hasemat.
Maximum member forces and moments,
To determine governng responses for design ol
structures,

230.90(R1)-2

Westinghouse



NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1

AP&0O0O

Table 3.7.2-14

Models - Analysis Methods - Types of Dynamic Responses Generated

Maodel

2D lumped mass stick
muodels coupled with 2D
model of the foundation

2D lumped mass stick,
fixed base models

Analysis

Program

Type of Dynamic

Complex frequency
response analysis

Muade superposition
time history analysis

SASSI

BSAP

To entify governing site properties and design
soil protiles.

$D finte element, fixed
base models, coupled
Auxiliarly/Shield
butldings and
Containment internal
structures

Response spectrum
analysis

BSAP

Performed for the hard rock profile.
To obtain the in-plane forces'™ for the design of
tHoors and walls.

3D shell ol revolution
madel of steel
containment vessel

Equivalent static
analysis using nodal
aceelerauons from
1D suck maodel

Obtain SSE Stress for the contamnment vessel

The in-plane forces for the hard rock profiles are increased by a scaling factor when, based on a comparison
of force responses of the 3D lumped-mass stick madel, either the soft rock or soft-to-medium stitf soil cases
give lgher element forces than the hard rock case. The scaling factor, at a given plant elevation, is equal o
the ratio of the kargest 3D stick model element forces over the 3D stick model element force for the hard rock

vase,

230.90(R1)-3



NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1

Question 231 .1

Clarily the tollowing  statement in Scetion 2.5 (p. 2.0-3); “For the site where the soil characteristics ditter
significantly L site-specihic soil structure interaction analyses may be performed o demonstrate acceptability...”
Referring 1o Section 2A.6 of the SSAR in which the base rock depth of design sol profiles was specitied at 37 m
C120 1), will stte-specific sersmic analyses be required if the site base rock depth is, tor example, 46 m (150 ).
which s deeper than the 37 m (120 10 condition analvzed?  See staft comment on Section 3.7, 1.4 of the SSAR
(Q230.10),

Response: (Revision 1)

Section 2.5 of the SSAR presents the site interface eriteria and requirements of potential AP60O plant sites. The site
qualification flow chart is shown in Figure 2.5-1, attached o this response,

The AP6OO design soil profiles used in the design of seismic Category 1 structures, components, and seismic
subsystems are dertved from a set of generic soil profiles encompassing & wide range of soll parametric vanations
that bound most existing auclear power plant sites shown in Appendix 2A.1.

The soil structure interaction (SS analyses of the generic sotl profiles described in Appendix 2A encompass a wide
range of sie parameters, ncluding a wide range of depth 1o base rock. Based on the SST results, 120 feet depth to
hase rock s selected because 1t mduces a Lirger nuclear island seismic response than other depths considered.
Theretore, it would not be necessary 10 perform a site-specific analysis 1 the site base rock depth s 150 feet.
Similar §51 analyses were performed and evaluated tor other site parameters. The APODO design soil profiles were
denved trom the combination of all soil parameters that produce the bounding SS1 response on the noclear island.

tor this reason, proposed plant sites with properties within the range of parameters considered tor the generic SS1
analyses are qualitied for siting the AP6GO plant. For proposed plant sites with properties outside the range of
parameters considered, the necessity for site-specitic analysis by the combined heense applicant will be established
according 1o the site mtertace oriterta presented in SSAR Section 2.5,

SSAR Revision
SSAR Section 2.5 will be revised as follows: Note - this revision was incorporated into SSAR Revision |

For sites where the soil characteristics are oatside the range considered in Appendix 2A.2, site-specitic soil strug-
ture interaction analvses may be pertormed by the Combined License applicant o demonstrate acceptability by
compartson of floor response spectra at the followang locations. Comparison of the floor response spectra at these

locations 1s sutticient demonstration that the site seismic conditions are within the APGIO design basis.

Replace figure 2.5-1 with the attached revision,

Westinghouse 231.1(R1)-1




NRC REQUEST FOR ADDITIONAL INFORMATION

APGOO

Response Revision 1

Site Qualification for AP600

Site Specific Spectra ——— Site Does Not Qualify for AP60O
in Free Field no
< R.G. 1.60 spectra
anchored to 0.30g Site Specific Analysis
yes AP600 Models
Site Specific Soils
Site Specific input
Shear Wave Velocity no G @ ( + 100, -50 ) % Soils
> 100 fps
yes
Compare FRS * (5% damping)
Soll Uriform or Profile at 4 critical location to be
similar to those already AS < "Design® FRS
analyzed
lyes yes no
Site Adecuate fore
APB0O Review all FRS
pi Reconcile Exceedances
Modify Design if
Necessary

* Raw FRS -~ Comparison acceptable with up to five
Exceedances at no greater than 10%

Figure 2.5-1 Site Qualification Flow Chart

231.1(R1)-2 .
: @ Westinghouse




NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1

Question 231.22

In the January 22, 1993 response 10 Q2315 regarding the assamption of an upper bound value of 8000 feet per
second (tps) Tor the shear wave velocity of the hard rock site, Westinghouse states that, for the hard rock site profile
with shear wave velocity of 8000 fps (greate: than 3500 tps). the nuclear island is analyzed as a fixed base strocture.
Howes e the decision o use fixed base analyses should not be hased on a specified rock shear wave velocity, but
on the relationship between the SST frequency and the structural frequency of the NI

Pertorm necessary SS1 studies tor the rock model (with rock shear wave velocity ranging from 8000 10 11000 {ps
discussed an Q2315 o justfy the use of fixed base analysis for the rock site with shear wave velogity of ROOO fps.
Response. (Revision 1)

See response o RAL 230,35 (e).

Fhe sobect of ties BAL was discassed - durtg- o meoting ammonis NRC stabtand-consabants and Westinohowse and
Bechiol on semiic aabyses on Apith 14 1904 and will be discassed fusther durme aseeting scheduled ab-the ond

o May o A wiitten fospoiise 10 this RAL will be prepared followaing the May meehing,

SSAR Revision: NONFE

. 231.22(R1)-1
Westinghouse



NRC REQUEST FOR ADDITIONAL INFORMATION

Question 260 26

Secnon 1421, "Sommary of Test Program and Objectives.” Section 14.2.4, "Utilizatuon of Reactor Operating
and Tesung Expenience i the Development of Test Program.” Section 14.2.6.3, "Power Ascension,” and

Section 1428 of the SSAR. “Individual Test Descriptions” describe 9 preoperational tests and ¥ startup tests that
are to he pertormed only for the fiest AP6OO plant o contirm selected design and analysis assumptions and
predicuons. The justificaton provided m Section 14.2.1 states "Because of the standardized AP60O design, it 18
not necessary 1o repeal these tests dunng the mitial test programs for successive APGOO plants.  There is no need
to recontinm the design and analysis assumptions for the successive APOIO plants.”

Revise Sectnon 14.2 1o either provide a spectfic histing of the exceptions 1o corresponding Regulatory Guides
{RGs) with appropriate techmeal justification tor conducting cach of these tests only on the first plant. or 1o
comnit o performing these tests on all APOOO plants. The following is a list of the tests and the corresponding
RGs of concern:
e Preoperational test abstract 14.2.%,1.77, "Reactor Internals and Reactor Coolant System Vibration Test™:

RG 120, "Comprehensive Vibration Assessment Program For Reactor Internals During Preoperational And

Inttial Startup Testing.” RP C 3.4, Non-Prototype, Category 1V(s10),

e Preoperational test abstract 1428 178, "Steady-State Vibration Monitoring of Satety-Related and High-
Energy Piping”. RG LOR, Appendix A, ltem ad),

¢ Preoperational test abstract 1428180, "Automatic Depressurization System™ RG 16X, Appendix A,
Hem La(2d)

*  Preoperational test abstract 142 X182, "Dynamic Response”; RGLOK, Appendix A, ftems La(l) and (3).

e Preoperational test abstract 1428185, "Passive Core Cooling System™: RG 1.79. Preoperational Testing of
Emergency Core Coaling Svstems For Pressurized Water Reactors” and RG 168, Appendix A Ttem 1h,

¢ Preoperational test abstract 142 K187, "Passive Residual Feat Removal System”; RG 1,139, "Guidance For
Residual Heat Removal.,” RP CL5: and RG 168, Appendix A, Tiems du(3), and 1.dA%),

*  Preoperationad test abstract 1428194, "Remote Shutdown™: RG1L6K.2, "Inittal Startup Test Program To
Demonstrate Remote Shutdown Capability For Water-Cooled Nuclear Power Plants,” RP C.3 and 4.

s Preoperational test abstract 14.2.X 1,97, "Passive Contamnment Coohing System™; RG 16X, Appendix A,
Item 1.h.(3),

*  Preoperational test abstract 14281100, "Mam Control Room Habutability System”; RGLO6K, Appendix A,
lem Lo.(14 ).

o Startup test abstiact 14 28220, "Dynamic Response”: RG 16X, Appendix A, Tem S.0.0.

. 260.26-1
@ Westinghouse




NRC REQUEST FOR ADDITIONAL INFORMATION

o Startup test ahstract 14 28234 "Natral Crculation”™; RGO Lo, Appendix AL Trem 4.1,

o Startup test abstract 142 8238, "Process Measurement Accuracy Verilication”: RG 1,68, Appendix A,
ftems Shoand y

»  Startup test abstract 1428241, "Loss of Offsite Power”; RGLOK, Appendix A, Tem 5.

e Startup test abstract 1428247, "Rod Cluster Control Assembly Out ot Bank Measwrements™: RG1LOK,
Appendix A Ttems 4.e, St and S

Startop test abstract 1425251, "100 Percent Load Rejection”: RGLOX, Appendix A, e S.nn
o Startup test abstract 1428252 "Load Follow Demonstration”; RGO LOX, Appendis A, Ttem S hoh,
o Startup test abstract 1428255, "Plant Trip trom 100 Percent Power™; RGLOK. Appendix A, Ttem S.LL
Response The response o each testng abstract follows
«  Preoperational test abstract 14.2.8.1.77, "Reactor Internals and Reactor Coolant System Vibration
Test™, RG 1,20, "Comprehensive Vibration Assessment Program For Reactor Intemals During
Preoperational And Initial Startup Testing " RP C.3.4, Noo-Prototype, Category 11
Phis test, anvolving vibration measuring nstrimentation installed for montoring system and
component vibration, is conducted for the Tirst APGOO. An inspection program as defined in
Section 313 of RG 1200 is also conducted on the first APGUO. This provides the basis tor
pedormng an mspection program (Secton 3.4 3 of RG1.20) for succeeding AP60O plants,
Fhe mspections tor these plants wee snplemented ander Hot Functional Testing, subsection
14.2.8.1.67.

F'his abstract will not be amended 1o mnclude all plants.

o Preoperational test abstract 142X 178, "Steady-State Vibraton Monttoring of Satety-Relaed and
High-Energy Piping”: RG 16X, Appendix AL Tiem Laf3).

This abstract will be modified o be performed on cach startup per the response to RAI2 10,53,

«  Preoperational test abstract 1428 180, "Automatc Depressurization System™; RG 168, |
Appendic A, Tem L2 )d).

This test. performed on the first plant system, proves the depressunization capabality of the
Automatic Depressurization system.  Each succeeding stindan! APGOO antomatic
depressunization system design will meet or exceed the piene depressarization criferin as

260.26-2
Westinghouse



NRC REQUEST FOR ADDITIONAL INFORMATION

APHOD

demonstrided by satistying their appropriate ITAAC, Component tunctionality s proven by
performing testing dentified in abstract 14.2.5.1.79,

This abstract will not be wnended o include all plants,

+  Preoperational test abstract 1428182, "Dynamic Response”; RGL6X, Appendix A, ltems Ladl)
and (3),

This abstract will be moditied to be pertormed on each startup per the response to RAI2Z10.53,

«  Preoperational test abstract 14.2 8185, "Passive Core Cooling System™; RG 1,79, Preoperational
Testing of Emergency Core Cooling Systems For Pressurized Water Reactors” and RG 1.6%,
Appendix A, Ttem 1L,

This test, performed on the first plant system. proves the thermodynamic capabilities of the
Passive Core Cooling (PXS) system. L.e., to meet or exceed performance critena,

Each succeeding standard AP6OO PXS will meet or exceed the performance criteria as
demonstrated by sanstying their appropriate ITAAC, Component functionality is proven by
performing testmng wentified moabstract 14,28 1,84

This abstract will not be amended to include all plants,
«  Preoperational test abstract 14.2.8. 1,87, "Passive Residoal Heat Remaoval System™; RG 1139,
"Guidance For Residual Heat Removal.” RP C3; and RG 16X Appendix A, ltems Ld.(S), and

L.L(X)

This test, performed on the first plant, proves the thermodynamic capabilities of the PRHR
system; Le., o meet or exceed performance criteria,

Each succeeding APGOO PRHR subsystem will meet or exceed the performance criteria as
demonstrated by satistying thewr appropriate ITAAC, Component functionality is proven by

performing testing identified in abstract 14.2.X.1 86, Passive Residual Heat Removal system,

This abstract will not be amended 10 include all plants.

Socighouss 260.26-3




NRC REQUEST FOR ADDITIONAL INFORMATION

«  Preoperanonal test abstract 1425194, "Remote Shutdown™: RGOLOK2, "Initial Startup Test
Program To Demonstrate Remote Shutdown Capabthity For Waier-Cooled Nuclear Power Plants.”
RP C.3 and 4

This test, pertormed on the first plant, proves the remote hutdown design capability. The test
proves remote manual control of the reguired valves and tunctions o etfect cool down trom hot
standby and cooldown to safe shutdown conditions with safety related systems

For cach succeeding standard APGOD remote shutdown work station. control tunctionadity is
proven by testing of components (switches) i systems required to be checked per plast
techmeal specificanons and as permitied by RG 1L6X2 RP C.3 and C4,

This abstract will not be amended w0 include all plants.

«  Preoperational test abstract 14.2.8.1.97, "Passive Containment Cooling System™: RGO 1L6K,
App «dix AL Ttem 1had)

This test s pedformed on the test plant and proves the thermodynamic capabilities of the
Passive Contamnment Cooling System (POS ) e o meet or exceed the performance criteria

Each succeeding APGOO PCS will meet or exceed the perfonmance cniteria, as demonstrated by
satistying their appropriate ITTAAC - Component tunctionality is proven by performing testing
wentified in abstract 14.2.X.1.96,

This abstract will not be mended w include all plants,

o Preoperational test abstract 14251100, "Man Control Room Habutability System™: RGO 16X,
Appendix A, Ttem LoD,

This test. performed on the first plant, proves the maan conteol room habitability design by
extensive testing and control of environmental conditions.

Each succeeding standard AP60D will meet the habitability critena as demonstrated by
satistvang therr appropriate ITAAC, Component functionadity (control room leak rate) 1s proven
by conducting testing for cach succeeding plant per testing wdentified i abstract 14.2.8,1 .99,
This abstract wall not be amended o include all plants,

«  Startup test abstract 142 X.2.200 "Dynamic Response™ RG 1,65, Appendis A, ltem 5.0.0,

This abstract will be modified 0 be pertormed on cach startup per the response to RAI2 10053,

260.26-4
W) westinghouse



e T e e L A S R N SRl e e

NRC REQUEST FOR ADDITIONAL INFORMATION

o Startup test abstract 1428234 "Natral Circulation”; RG 168, Appendix A, ltem 4.1

Exception to RG 16X 1s taken Tor this test a8 has been done for curremt PWR plants.  The
Justitication tor this exception is that the performance of a nataral circulation test is not
necessary (o demonstrate fle v characteristic of the plant. The physical layout of the plant and
key components (steam generators, pumps, piping, and reactor vessel) is identical for each unit.
Typical manufacturing and construction variations i these parameters will have no signiticant
unpact on the satural arcalation flow, Since the design and layout 18 fixed between each
APGOO plant, no changes in the naturad curculation characteristieos will occur, Other system flow
and performance measarements taken during the hot functional and power ascension lesting
provide assurances that the overall How charactensuces of the plant are equivalent 1o the
reference plant. Therefore, demonstration of the aatural cireulation characteristics on the first
APGOO plant 1s sutficient 1o validate the design characteristics,  The Natura! Circulation test is
prototypical.

«  Startup test abstract 14.2.8. 23K, "Process Measurement Accuracy Verilication™: RG 1.6,
Appendix A, Ttems S.b and v.

The purpose of this test 1s o confirm that excore detector uncertainties are enveloped by
assumptions in Satety Analysis. The results of this est will apply o each succeeding standard
APGON,

«  Startup test abstract 14.2.8.2.41, "Loss of Offsite Power"; RG 1,68, Appendix A, Ttiem 5.).j.

This test is performed o prove the electrical systems” design response 10 loss of offsite power;
Le.. 10 meet or exceed the performance crienia,

Each succeeding standard AP600 will meet the eriteria as demonstrated by satistying their
appropraate ITAAC,

+  Startup test abstract 14.2X8.2.47, "Rod Cluster Control Assembly Out of Bank Measurements”;
RG 168, Appendix A, Ttems 4.¢ (5.¢). 5.1, and 5.1

The purpose of this test 18 1o prove core and nstrumentation design meets the performance
criterid of rod misadignment per the requirements of Items S.¢ and 51, Furthermore. the

senstivity of the nuclear mstrumentation to rod misalignments will be demonstrated per the
requirements of 5. The results of this test will apply o each succeeding standard AP6GON.

«  Stwrtup test abstract 1428251, "100 Percent Load Regection”; RGL6K, Appendix A, ftem S
The purpose of this test is to prove the plant design dynamic response to 1009% load rejection

by the test method of tems S, The results of this test will apply 10 each succeeding
standird APGOO,

) 2.1.26-5
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Strtup test abstract 14.2.X.2.52, "Load Follow Demonstraton”; RG 1,68, Appendix A, liem S.hoh

The purpose of this test s w0 prove the plant design pertormance dunng load fllow
mancuvers, The results of this test will apply to cach succeeding standard APGOO

Startup test abstract 1428255, "Plant Trip from 100 Percent Power™: RG 16X, Appendix A,
lem 5.0

The purpose of this test ts o prove the plant design performance tollowing plat uip. The
results of this test will apply o cach succeeding standird APGU,

SSAR Revision® As noted above m referenced RAI TUSPONSCS

260.26-6
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Question 410.108

Section 9.2.1.4 of the SSAR, "Tests and Inspections,” states that the performance. structure, and leaktight itegrity
of system componenis is demonstrated by operation of the system. It appears to the stalf that the "operation of the
system” does not provide any commitment for operational tests or inspections.  However, Section C14.2.3 and
Table C14-5 of the PRA states that it 15 assumed that most of components (pumps, heat exchangers, and valves
mvolved w tramn operation change) are tested quarterly. and other components are assumed to be tested every 24
months at plant shutdown tor refuehng.

Contirm that the tests assumed for the PRA are a design requirement for COL applicants to carry out. 1t that 1s the
case, revise Section 9.2.1.4 of the SSAR 1o delineate the testing and inspection program.  In addition. because there
are no techmical specifications for the SWS, where will the test requirements in terms of the test frequency and
acceptance criteria be specified?

Response

The service water system provides no safety-related function o the AP600. The system does not reguire any testing
or inspection plan. As stated in Section C14.2.3 of the PRA, it is "assumed that most ol train components are tested
quarterly because of the penodic change in train operation when the standby train is manually actuated and the other
one is stopped.” Operational testing of service water system (SWS) components through switch over of pumps, heat
exchangers, fans and associgted components is consistent with the SSAR statement that the performance of system
components is demonstrated by operation of the system, How ever, there is no specific design requirement regarding
frequency of operation or testing of SWS components. The S'VS 18 a defense-in-depth system and is considered to
be available i the probabilistic risk assessment.  As discussed i SSAR Subsection 3.2.2.6. the reliability and
mantenance plans for such systems include provisions to check for operability, ncluding appropriate testing and
inspection, and o repair out-of-service structures, systems, and components. These provisions are docamented and
admimstered in the plant rehabihity assurance plan and operating and mamtenance procedures,

The SWS function to supply cooling flow to the component cooling water system heat exchangers during reduced
coolant inventory operations 1s identified in Reference 410.108-1 as an RTNSS-significant function. Relerence
4101081 alse provides short-term avarlability recommendations for the equipment used to support this function,

Reterence

410.108-1  WCAP-13856. APGOO Implementation of the Regulatory Treatment of Nonsafety-Related Systems
Process. September 1993,

SSAR Revision. NONE

410.108-1
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o

APGOO

PRA Revision: Revise the first paragraph of Subsectuon C14.2.3, Test and Mamntenance

Ihere are no techmeal spectfication for this system. However, ot s assumed that most of train components are
estedoperated at least quarterly because of the peniodic change in train operation when the standby traan is manually
actuated and the other one 1s stopped

410.XX-2
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Question 410.109

In WOCAP-13856, the AP6O0O RTNSS evalvation identified that the service water systein (SWS) provides defense-in-
depth functions during shutdown when in reduced inventory operations.  Demonstrate that the following criteria are
met by the system, or justity the deviation, if any

i

d.

Response

Does the SWS have an clectric supply trom both normal station ac and on-site non-safety-related
ac power supphies that 1s separated, o the extent practicable?

Is the SWS designed and arranged tor conditions or an environment anticipated during and after
events to ensure functional operability, maintenance accessibility, and plant recovery!

Is the SWS protected against iterpal flooding and other in-plant hazards, such as the eftects of
pipe ruptures, jet impingement, fires, and missiles?

Can the SWS withstand the effects of natural phenomena that have a reasonable likelihood?
Important systems and components should be designed 10 remain functional after a natural
phenomena, such as @ seismic event, that is of reasonable fikehthood or may persist longer than 72
hours.

Is there a quality assurance program applied to the SWS that tollows guidelines comparable o
those of Generic Letter 85-06 tor ATWS, and Appendices A and B of Regulatory Gude 1,158,
"Stavon Blackout,” for station blackout non-sadety -related equipment?

Is the SWS included in the reliability assurance and mamntenance programs (or proper maimenance,
surveillance, and inservice inspecton and testing 1o ensure the system s reliability is consistent with

the determined goals for this system!

Does the SWS have availabitity control mechanisms, including allowable outage tme and
surveillance requirements?

Does the SWS have proper administrative controls for shutdown configurations”?

Does the SWS have sufficient redundancy to ensure defense-in-depth functions, assuming a single
active fmlure of equipment or anavadability due 1o maintenance.

The service water system (SWS) performs no safety-refated functions and need not meet the histed criteria which are
apphicable to satety-related systems, However, the following provides service water destgn information in response
to the histed requests.

410.109-1
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Question 410 115
Deseribe how AP6OO SWS is designed 1o minunize the potental tor water hammes
Response

Prior 1o system startup, the service water system (SWS) 15 Lilled with water and vented as described an SSAR
Subsection 22131, During normal operatton, the SWS pumps waler from the basin at the SWS cooling tower.,
through piping and egupment, 1o a bgh pomt located af the SWS cooling tower riser; the cooling water is then
discharged 1o atmosphere moa spray Eshiton above the cooling tower basin, The svstem arcangement 1s sach thi
there are no lugh points in the system paping it can lead o formation of vapor pressure voids upon loss of system
pamping

When the pumps are stopped, check valves located at the discharge ol each pump minimize reverse Hlow of system
thad through the pumps and mto the basin: also, cooling tower blowdown s isoliated when the pumps are stopped.
Therefore, dran down of system thad s minimized when the system s shut down, Drinage that maght occur, such
as through the small SWS motor cooling hines, s replaced by air. No vapor cavites will torm. Therelore. the
potental for water hammer due to water column rejoimng upon pump re-start is manimized,

Motor operated valves at the discharge of cach SWS pump are interlocked to close prior o pump start, These valves
then open at a controtled rate following pump start o slowly adimit water o the system,  This feature results
reduced fhud velocitues during system start and muoimizes transient etfects that may oceur as the system sweeps out
any air and obtuns a water sohid condition, Temperatuies i the system are moderate and the pressure of the SWS
Husd 45 kept above its saturatton pressure at all locations,  Theretore, the potential for water hammer due (o
thermodynarmic vordimg and subseqguent vapor collapse 1s nunimized. There are no fast acting power-operated valves
in the system, and the only check valves in the normal process tlow path are in a standard configuration at the
discharge of cach SWS pump. Therefore, the design of the system minunizes water hammer potential due 1o rapd
valve actugtion

SSAR Revision NONE

. 410.115-1
Westinghouse ’




NRC REQUEST FOR ADCITIONAL INFORMATION

Question 410.139

Provide 1 the design bases of the turbine-generator section the intormation identified i RG 1,70 regarding the
functional limitations imposed by the design or operational charactenisues of the reactor coolant system (the rate at
which the clectrical load may be mcreased or decreased with and without reactor control rod motion or steam
bypass)

Response

SSAR Subsection 10227 provides the constrants imposed on the AP6O0D trbine generator control system by
referring o the loading and load following characteristics of the NSSS described in Section 7.7, Section 7.7 states
that the function of the plant control system is 1o establish and mamtain the plant operating conditions within
prescribed Limats, SSAR Subsection 7.2.1 provides the considerations that define the safe operating region ol the
plant.  The AP6DO reactor and generator controls are designed 1o Keep plant parameters within the sate operating
reyion,

SSAR Subsection 7.7 1 provides the specific ramp rates allowed by the power control system to enable the plant o
respond to load change transients without steam bypass. This ramp tate is dependent on control rod motion, Control
rod motion is limited by stops to prevent abnonmal power conditions resulting from excessive control rod withdrawal.
An automatic tarbine load runback is mitiated by overpower thermal conditior s (Subsectinn 7.7.1.5). Subsection 7.7.2
hists reference transients that the system can accommodate i the automatic mode.

SSAR Revision: NONE
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Question 410 143

WOCAP-13054 indicates that the turbine-generator design for the AP60O design meets Criteria | through 7 ol
Section 1.2 of the SRP, wath a tew identihed excepuions. Describe m Secton 10,2 how each of the seven critenia
is met

Response

Below 1s o discussion of how the AP6UO turbine-generator design meets the seven Acceptance Criteria as listed in
the Standard Review Plan, Section 10.2 - Turbine Generator (Rev. 2. 7/81):

Crierion |

A turhine control and overspeed projeciion systept shoutd be provided (o conrol tuebine action under all
normal and abnormal operating conditions, and o assure thar o full load webine wip will not cause the turbine
o overspeed bevond accepiable limits. Under these conditions, the control and protection svstem should permit
an orderly reactor shutdown either by use of the wrbine bypass systemt and main steam relief or other
cngineered safety sysiems. The overspeed protection system showld meet the single failure criterion and should
he testable when the turbine (s in vperation

Compliance with Criterion |

The automatic turbine control system and the turbine overspeed protection system 15 described in SSAR
Subsections 19223, 10.2.2.4 and 10.2.2.5. Two separate systems have been provided to protect the turbine
aganst overspeed - the normal overspeed protection system (which s antegral to the speed conwol unit) and
the emergency trip system. SSAR Table 10.2-2 provides a sequence of events following a full load rejection,
As discussed i SSAR Subsection 10.4.4.1.2, the turbine bypass system, in comjunction with reactor coolant
system. supports a turbime triip without a reactor trip and without challenging the main steam pow er-operated
rehiel valves, mamn steam safery valves or pressurizer safety valves, Redundancy in the overspeed protection
system and the ability of the overspeed protection system 1o be tested when the turbine is in operation are
described in SSAR Subsections 102236 and 10.2.2.5

Crilenon 2:

Larbine maun steam stop and contrel valves and reheat steam siop and intercept valves should be provided o
deit the turbine from exceeding set speeds and to protect the reactor system from abnornul surges.  The
heat stop and tntercept valves showld be capable of closure concurrent with the mam steam siop valbves, or

of sequential closare within an appropriate time limir, 1o assure that tuebine overspeed 15 controlled within

acceptable limits. The vabve arrangement and valve closure times should he such that a failure in any single
valve 1o close will not vesult in excexsive turbine overspeed in the event of g TGS wip signal

. 410.143-1
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Compliance with Critenon 2:

The main steam siop and control valves and reheat steam stop and intercept vadves are described in SSAR
Subsection 102234, These valves protect the turbine from exceeding set speeds as discussed in SSAR

Subsection 10,22 4.6, The closare tunes (ot the maan steam stop and contiol valves and reheat steam stop and

intercept vadves aie listed i SSAR Subsection 102236, The sequence ol valve operation is deseribed in

SSAR Table 10.2-20 Redundancies in the overspeed protection systems, as described in SSAR Subsection

102,286, ensure that the fatduse of a single valve will not disable the tnp systems,

Crienon 3

Fhe extraction steam check valves provided at extraciion connections shatl he capable of closing within an

approprate tme bout o maintain stable thine speeds in the event of a TGS trip signal

Comphiance with Critenion 4

As histed i SSAR Subsection 122360 the extraction nonreturn vadves close to prevent wirhine overspeed.

L rlenon 4:
Uhe TGS should be provided with the capability o permit periodic testing of components important (o safely
while the unti ¢5 aperanng al rated load
Compliance with Critenion 4.

The emergency tp system can be tested when the trbine 15 in operation as deseribed i SSAR

Subsection 10.2.2.5

«picrion S

An inservice tnspection program for main steam and reheat valves should be provided and i shouwld inelude

Compliance with Critenon S,

Miun steam and reheat valves have no safety-related tunction, The inservice mspection progeam for the main
steqm and reheat valves s desenbed i SSAR Subsection 10.2.3.6 and 18 based on recommendations ol the

turhine vendor

410.143-2 .
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AP600

( nteron O

Unfimited access o all levels of the wirbine area under all operating conditions should be provided  Radiation

shiclding should be provided as necessary (o permin access
Comphance with Critenion 6

As stated i SEAR Subsection 1024, unhimisted access (o the turbine genertor and assocuated components is

provided and radition shiclding is not required
Critenion 7

Connectton jowts between the low pressuve turbine exhaust and the main condenser should be arvanged &

preveut adverse ffects on any safety-related equpment n the turbine room i the event of a4 rupiure (it s

preferable not 1o locate saferyv-related equipment in the twrbine room)
Complance with Crotenon

As shided s SSAR Subsecuon 12X, there s no safety-related equipment in the AP6LO turbine building

SSAR Revision: NONI
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APGOO

Questior; 410,171

In accordance with WCAP-13856, the onsite standby power system s classified as a "Defense-In-Depth (DID)”
system. Therefore, the diesel generator support systems should also be classified as DID systems. Section 9.5.4 of
the SSAR only discusses the diesel generator fuel oil storage and transter system and Section 8,3.1,1.2,1 only lists
the ttles of all of the diesel generator support systems.  Provide more detailed information in the SSAR on the
following other diesel generator support systems:

a.  diesel engine cooling subsystem,

b.  diesel engine starting subsystem,

¢ diesel engane lubrication subsystem, and

d.  diesel engine combustion air intake and exhaust subsystem,

Provide the tollowing iformation with appropriate justification to demonstrate that the critena identitied in the
guestions are met by these subsystems, or justity the deviation, il any.

a. Does the system have an electric supply trom both nomal station ac and on-site non-safery-related ac power
supphics that is separated, to the extent practcable?

b Is the systein designed and arranged for conditons or an envirorment anticipated during and after events to
ensare functional operabiiity, maintenance accessibility, and plant recovery?

¢, Is the system protected agianst snteral flooding and other in-plant hazards, such as the effects of pipe ruptures,
jet impingement, fires, and missiles?

d. Can the system withstand the effects of natural phenomena that have a reasonable likelihood? Important systems
and components should be designed o reman funcnonal after a natural phenomena, such as a seismic event,
that is of reasonable likelthood or may persist longer than 72 hours

¢ s there a quality assurance program applied to the svstem that follows guidelines comparable 1o those of Generic
Letter 85-00 tor ATWS., and Appendices A and B of Regulatory Guide 1155, "Station Blackout,” for station
blackout non-satety-related equipment?

. Is the system included in the rehability assurance and maintenance programs for proper maintenance.
survelllance, and inservice inspection and testing o ensure the system’s rehiability is consistent with the

determuned goals Tor fius sysiem.

g, Does the system have avaidability control mechanisms. including allowable outage time and surverllance
requirements?

h.  Does the sysiem have proper administrative controls for shutdown configurations?

. 410.171-1
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AP600

1. Does the system have suthicient redundancy to ensure defense-in-depth tunctions, assuming a single active fatlure
of equipment or unavialabdity due (0 mamtenance.

Provide detatled ratonale regarding conformance with the above oriteria for the stadf o use o evaluate the delense-
in-depth capabilitics of the diesel generator support systems.  Revise the SSAR accordingly 1o reflect the above
rationale to categorize these systems as "DID” sysiems.

Response
The SSAR will be revised 1o include more detaled intormation on the tollowing diesel gencrator support systems:

a. diesel engine cooling subsystem

b, diesel engine stwting subsystem

¢ dbesel engine labrication subsystem, and

d. diesel engine combustion ar mtake and exhaust subsystem

In addiion, intormation will be provided on the diesei engine tuel oil system to clarity the interface between the tuel
oil storage and transfer (DOS) system and the diesel engine tuel oil system.

The onsite standby power system, including its support subsystems, perform no satety-related functions and need
not meet the listed criteria which are applicable to safety-related systems. However, the [ollowing provides service
water design information i response (o the histed requests

. The onsite standby power system (ZOS) consists of two independent diesel generator (D/G) units. cach turmished
with its own support subsystems. Power supphies to cach diesel generator subsystem components are separated
1o maintain reliability and operability of the onsite standby power system.

b, The design of the ZOS does not ensure tunctionad operability, mamtenance access or support plant recovery
following design basis events, Maintenance accessibility 1s provided consistent with the system nonsajety-related
tanctions and plant avalability goals.

¢ Protecuon from internal hazards 1s neither required tor the ZOS system, however, the diesel generators and their
associated auxiliary svstems are located i difterent fire zones such that a fire within one diesel generator does
not affect the other.

d. The ZOS 15 not protected trom natural phenomenon and 18 not required o remain functional after a natural
phenomenon. There 18 no reguirement for ZOS functionality atter 72 hours following an event,

¢, As a detense-in-depth system, the ZOS s classified as an AP600 Class D system.  As discussed in SSAR
Subsection 3.2.2.6, this classification invokes industrial quality assurance and industry design standards.

t. The extent of ZOS inclusion i rehability assurnce and maintenance programs is discussed in SSAR Subsection
1.2.2.6 tor Class D structures, svstems and components, The Rehability Assurance Program is further described

410.171-2
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i SSAR Scction 162 and includes a discussion of the apphicability o the nonsafety-refated defense-in-depth
systems. which includes the Z0OS.

g. The 205, wcluding supporting  subsystems, does not have Techmical  Specitication availability control
mechanisims (Le., lumiting conditions tor operation) nor allowable outage times or surveillance requirements
This system s not safety-related and not required tor plant shutdown, and therefore not requared 10 have
techmical spectfications, The ZOS function to provide a backup source of electnical power o onsite eguipment
necded to support decay heat removal operation dunny reduced reactor coolant system inventory. midloop
operations, s identified as an RTNSS-significant function in Reterence 4 10171-1 This reterence also provides
short-tenn avatlability recommendations 1or the equipment used to support this function

b Reterence 410.071-1 provides reconpmended avadability controls  tor those portions of the ZOS that pertorm
RINSS-sigmticant functons during reduced reactor coolant invemtory operations.

Lo There are two adentical standby diesel generator units cach complete with its supporting subsystems available
tor the saune standby service, thereby providing system redundancy. The suppornt subsystems for cach diesel do
not reguire redundancy o pertorm ther defense-in-depth tunction

Retarence

4100711 WOAP-1IRSG. APOOO Tmplementation of the Regulatory Treatment of Nonsatety-Related Systems
Provess. September 1993

SSAR Revision  Subsection 8,51, 1.2.1 of the SSAR will be revised as follows:

Two onsite standby diesel generator units provide power to the selected plant non-satety-related ac loads, These on-
site standby diesel generator units and their associated support systems are Classified as AP60G Class D, defense-in-
depth systems.

Each of the generators s directly coupled to the diesel engime. The engine horsepower rating s shightly greater than
the generator rating, such that the unit 1s load lunated by the generator and not by the engine, Each diesel generator
umit s an andependent selt-contamned system complete with necessary support subsystems that include:

o Diesel Engine Stuting Subsystem

o Combustion A Intake and Engine Exhanst Subsysiem

«  Engme Cooling Subsystem

«  Engine Lubnicating O Subsysiem

«  Engine Speed Control Subsystem

* Static excier, genermtor protection, montorng instraments and controls subsystems,

The diesel-generator starting ai subsystem consists of & multistage ac motor driven air cooled compressor, an air

cooled altercooler, refrigerant dryer, and an air receiver with sufficient storage capacity for three diesel engine stants,
The imerconnecting stanless steel piping from the compressor 10 the diesel engine dual air starter system includes

. 410.171-
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Question 410.188

Section 10.4.9.1,2 of the SSAR states, in part. that the startup feedwater system (SES) 1s 4 non-satety system serving
as a tist-hine of defense tor loss of feedwater events, but the passive core cooling system is a satety system which
provides safety grade protection for such events. Provide the following information with appropriate justuficaton
1o demonstrate that the eriterig dentibied in the questions are met by thus system, or justify the deviation, if any.

a. Does the systemn have an electric supply from both normal station ac and on-site non-safetv-related ac power
supphies that is separated. to the extent practicable !

b Is the system destgned and amanged tor condiions or an environment anticipated during and after events o
ensire tunctional operability, maintenance accessibility, and plant recovery?!

¢ I8 the system protecied against internal flooding and other in-plant hazards, such as the ettects of pipe raptures,
jot impingement, fires, and missiles?

d. Can the system withstand the etfects of natural phenomena that have a reasonable likelihood? Tmportant systems
and components should be designed 1o reman tunctional after a natural phenomena. such as a seismic event.
that 15 of reasonable likelthood or may persist longer than 72 hours,

¢ s there a quadity assurance program apphied to the system that follows guidelines comparable to those of Generic
Letter 8506 for ATWS. and Appendices A and B of Regulatory Guide 1,155, "Station Blackout.” for station
blackout non-safety-related equipment?

£ Is the system ancluded in the rehability assurance and mamntenance progrms {or proper maiienance.
surveillance, and mservice nspection and testing o ensure the system’s relighility 1s consistent with the
determmed goads tor this system’?!

¢, Does the systein have availability control mechamsms, including allowable outage time and surveillance
requirements’

b, Does the system have proper administrative controls for shutdown configurations?

i Does the system have sutficient redundancy 1o ensure defense<in-depth functions, assuming a single active fanlare
ol equipment or unavailability due 1o masnienance

Response

The startup teedwater system performs no satety-related functions and need not meet the criteria listed which are
applicable 1o safety-related svstems,  However, the following provides startup feedwater design information in
response 10 the Tisted re<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>