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August 10, 1994
Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

ATTENTION: R. W. BORCHARDT

SUBIJECT: WESTINGHOUSE RESPONSES TO NRC REQUESTS FOR ADDITIONAL
INFORMATION ON THE AP60OO

Dear Mr. Borchardt:

Enclosed are three copies of the Westinghouse responses to NRC requests for additional information
on the AP600 from your letters of May 5, 1994, May 12, 1994, and May 26, 1994. [u addition,
revisions of responses previously submitted are provided. This completes the responses for letters
dated May 5, 1994, May 12, 1994 and May 26, 1994.

A listing of the NRC requests for additional information responded to in this letter is contained in
Attachment A. Attachment B is a complete listing of the questions associated with your letters of
April 19, 1994, April 28, 1994, April 29, 1994, May 5, 1994, May 12, 1994 and May 26, 1994.

A copy of the response to RAI 440.118 is provided in the enclosure. Some copies of letter
NTD-NRC-94-4234, dated July 22, 1994 did not include this response. A copy of the response to RAI
230.63 Revision 2 is provided in the enclosure. The copy in the original transmittal was not marked
as Revision 2.

These responses are also provided as electronic files in WordPerfect 5.1 format with Mr. Kenyon's
copy. The file for RAI 230.63 Revision 2 is included.

If you have any questions on this material, please contact Mr. Brian A. McIntyre at 412-374-4334,

/

Nlcholas 1 Ll o, Manager
Nuclear Safety Regulatory And Licensing Activities

/nja

Enclosure

ce: B, A Mclntyre - Westinghouse
T. Kenyon - NRR
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NTD-NRC-94-4259
ATTACHMENT A
AP600 RAI RESPONSES
SUBMITTED AUGUST 10, 1994

RA! No. Issue

.‘;30.029R01 1 Basis for damping ratio
230.063R02;  Scil column properties for horiz. & vert. models
231 030R01; Impact of non-vertically incident .ground motion
440 014R01;  ADS testing
440145 | WCOBRA/TRAC
440148 ; WCOBRA/TRAC
440154 ¢ WCOBPATRAC
440155 1 WCOERA/TRAC
460018 | COL activii items for waste management
480 056R01;  Relief valves as containment isolation barriers
952065 | ADS phase B, measurement of liguid flow rate
952079 | SPES-2 initial uppper head temperature




Printed: 08/10/94

CROSS REFERENCE OF WESTINGHOUSE RAI RESPONSE TRANSMITTALS

ATTACHMENT B

TO NRC LETTERS OF APRIL 19, 1994, APRIL 28, 1994, APRIL 29, 1994,
MAY 5, 1994, MAY 12, 1954 MAY 26,1994,

Question

440 073
440074
440 075
440 076
440077
440 078
440 079
440 080
440 081
440 082
440 083
440 084
440 145
440 146
440 147
440 148
440 149
440 150
440 151
440 152
440 153
440 154
440155
440 156
440 167
440 168
480 017
450 018
460019
460.020
460 021
460 022
460023
460 024
460.02%
460 026
480 001
480 002
490 003
490 004
490 005
490 006
490 007
490 008

490.010
491 001
491 002
491.003
491 004
401 005
491 006
491 007
492 001
492002
492 003
492 004
492 005
720272
720.273
720274
720275
620 003

Page 1

issue

Control Rod Position Monitoring System
ASME overpressure protection report

Sizing of pressurizer safety valves

Effects of water relief on pressurizer safety vivs
Environmental conditions for PZR safety vaives
LTOP analysis

Tests for NRHRS relief valves

Operator actions for low temperature operation
TS LCO 3413 LTOP system

TS LCO 3.413, increasing RCS temperature
Reyuired MSSV relief capacity

Quality group classification for LTOP system
WCOBRA/TRAC

WCOBRA/TRAC

WCOBRA/TRAC

WCOBRA/TRAC

WCOBRA/TRAC

WCOBRA/TRAC

WCOBRA/TRAC

WCCBRATRAC

WCOBRA/TRAC

WCOBRA/TRAC

WCOBRA/TRAC

WCOBRA/TRAC

Main steamiine break anaiysis assumptions
Shutdown operations

Applicability of |E Bulletin 80-65

COL action tems for waste management
Incorporation of RAI responses in SSAR
Radwaste systems compliance with RG 1 143
Compliance with 10 CFR Part 20 limits

Waste a3 processing system failure analysis
Cont. filtration system compliance with RG 1140
Dilution flow for liquid waste discharge

GALE code calculations with revised inputs
Addition of N-16 activity to SSAR Table 11.1-8
Sirnilarity to 17x17 VANTAGE-5H

IUse of option in fuel management

Approval of calculational procedures

Use of emperical data

VANTAGE-5H vibration problems
Comparison of nazzie ETC with previous design
Fuel performance evaluation control

Rod bow model

Definition of material corrosion rates
Justification for no waterlogging

Reactivity coefficients

Compliance conditions

Shutdown margin uncertainties

Skewed flux distribution

Rod insertion limit calcuiation

Boron calculation

Gray rods

Thermal design procedure parameters
Bypass flow

Rod bow penalty

W-3 DNB correlation

Fixed incore detector monitor

Shutdown PRA - Maintenance Unavailability
Shutdown PRA - Loss of NRHR initiator
Shutdown FRA - Overdraining of Reactor Vessel
Shutdown PRA-Operator diversion of vessel inventor
Security lighting

NRC
Letter

04/19/94

05/12/94
05/12/94
05/12/94
05/12/94
05/12/94
05/12/94
05/12/94
05/12/94
06/12/94
04/15/94
04/19/94
04/19/94
04/19/94
04/19/94
04/19/94
04/19/94
04/19/94
04/19/94
04/19/94

04/19/94

Waestinghouse
Transmittal Date

08/03/94

08/10/94

08/03/64

08/10/94
06/27/94
08/03/94

08/03/94
06/27/94

06/27/94
06/27/94
07/25/84
0772794
07727194
07/27/94
07/22/94
08/03/94



Question
No

920 004
952 065
952 066
952 067
952 068
952 069
962 070
952 071
952072
952 073
952074
952 075
952,078
852077
952078
962 079
952 080
952 081
952 082
952 083
952 084
952 086
952 086
952 087
952 088

Issue

SRP compliance reference

ADS phase B, measurement of liguid flow rate
SPES-2 test facility break location details
SPES-2 break iocation, size & geometry
Basis for SPES-2 setpoints

SPES-2 pressurizer heater power

SPES-2 CMT level setpoint

SPES-2 PRHR operation

SPES-2 hot & cold shakedown data
SPES-2 pump cnastdown data

SPES-2 leakage power

SPES-2 5G recirculation ratios

SPES-2Z ADS stage 4 L/d values

SPES-2 CMT outer tank temp & pressure
SPES-2 lower plenumn conditions

SPES-2 initial uppper head temperature
SPES-2 orifice sizes, locations & flows
SPES-2 faclity drawings

SPES-2 pipe schedule changes

SPES-2 piping system bend/elbow radii
SPES-2 valve type & sizes

SPES-2 pressure vessel connections
SPES-2 insulation characteristics

SPES-2 upper plenum & annular downcomer
SPES-2 pressurizer

Records printed 88

Page 2

NRC
Letter

04/19/94

Westinghouse
Transmittal Date

05/19/94
08/10/94
07/22/94
07/22/94
07722/94
07/22/94
07/22/94
07/22/94
07/22/94
07/22/94
06/30/54
08/08/94
07r22/94
07/22/84
06/27/94
08/10/94
0772294
07722/94
07/25/94
06/27/94
07/22/94
06/27/94
07/22/94
06/27/94
07/22/94



NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revisioen 1

Question 230 29

On Page 3.7-2 and in Table 3.7-1 of the SSAR. the damping ratos assigned tor HVAC ductwork, cable trays and
fuel assembhies are 79, 20% and 207, respectively, Provide the bases for these parameters o justity the adequacy
of using bigh damping ratios for the analyses of the welde I ductworks, cable trays and fuel assembhies,

Response. (Revision 1)
HVAC Ductwork

Typically. the APOOO ductwork are bolted with gasketed flange construction. The damping value used for heating,
ventilaton. and air conditionizg (HVAC) systems, including docts and the related supports, is equad 10 7 percent ol
critcal damping i conformance with guidance for holted structures in Regulatory Gande 161, For special conditions
where welded ductwork are used, the damping values used is equal (o 4 percent of eritical damping in conformance
with puidance for welded structures.

Cable Trays:

The damping value used tor electrical raceways svstems, including cable trays and the related supports, is established
based on the Bechte /ANCO test results (Reterence 19 of SSAR Section 3.7 Revision 1) tor a vanety of raceway
configurations, The damping value depends on the magnitude of the input motion and the amount of cable fill within
the cable tray as shown i SSAR Figure 3.7.1-13, Within the AP600O design range of acceleration, the damping value
is cyual to 7 percent for empty cable trays and up to 20 percent for greater than SO percent litled cable trays.

Fuel assembhes:

The tuel assembly damping values are based on measured values from mechanical tests i both ar and water
eaviramments. The tuel assembly damping value increases as vibrational amphitude increases. The fuel assembly
damping under flowmg water conditions exhibit very high values. Plant in-core neutron detector data indicate that
a PWR tuel assembly s a highly damped steuctural system. The assembly damping is a result of combined inter-
assembly rubbing and scraping, fricuonal forces and constraint of relative motion between the fuel rods and supports
within an assembly, and fod/structure interactions in a closely packed reactor core.

In analyses of a safe shutdown earthguake or of o LOCA wansient, a tucl assembly is usually predicted to detlect
to the phyvsical inot of accumulated inter-fuel assembly gaps. To assess the fuel assembly dynamic responses under
a postulated tauhed conditon transient, a 20 percent damping value is used 1o account for the mechamceal and
hydrodynamic effects for the assembly fundamental mode. “This 20 percent fuel assembly damping value used i
the anadysis 18 conservative relative 1o the data from in-core neutron detectors, The fundamental mode of 4 tuel
assembly s wentilied as the predominant mode for fuel dynwmic analysis. Thus, the 20 percent damping ratio is
applied to all tuel assembly vibrational modes

SSAR Revision: INONE

: 230.29(R1)-1
Westinghouse =5




NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1

AP600O

Question 231 .30

No specihic evaluations have been made on the potential impact ot non-vertically incident ground motion on the NI
responses,  On this basis,

a. perform SASST analyses to study the significance of such motons, and report the results in the SSAR. and

b, consider the mmpact of using difterent P and S wave hysteretic damping ot site soils using the SASSI

analysis

Response. (Revision 1)

A, The Standard Review Plan does not tequire the consideration of non-vertically incident ground motion,  Such
waves generally have only small imfluence on the plant responses and are adeguately considered by the overall
conservatism of the seismic design process. Therefore, such waves are not specitically considered in the AP6U()
design.

h.  See response to RAL 23063
The subject of this RAL was discussed darme o meeting among NRO stabl and consubianis amd Westinghouse aid
Bechiel on serstine apabvses oi Apedh Hb 904 and wall be discissed barther durme aomeching schedied ab the end

of May A wittion tesponse dotis RAB sl be prepared tolowine dhe May - meebing,

SSAR Revision: NONE

| 231.30(R1)-1
Westinghouse i



NRC REQUEST FOR AUDITIONAL INFORMATION

Response Revision 1

Question 440 14

The detatled design ("layout”) Tor the ADS Phase B valve tests is not specitied in Revision 0 to WCAP-13342. This
infarmation should be provided n the updated test specification requested in Q440,11 In addition. the relationship
of the test lavout to the actuad configuration of ADS stages 1-3 in the plant design should be discassed. I the test
tactlity design does not rephicate the piping conliguration between the ADS valves and the sparger. the deviations
in the facthity design from the plant design should be completely documented. and the impact of such deviations on
applicanon of the data to analysis of plant pertormance should be discussed.

Response (Revision 1)

Phe upedisted veviston ob WOAP- 13342 (e Q4401 will schide a-detiaded Jayout-of the ADS Stases4 2 and -3
prrpri Pl favont skl be wentical 4o the carrently specibied APGOUADS Javont above the pressusizer Piping
tavout deviations botween the ADS valve packase and-the sparser will be docmnentad and - discissed.

Revision 1 ol WCAP-13342 (see Q440.11) meludes a descripion of the Phase B ADS Stages 1, 2 and 3 piping
layout. This lavout is prototypical of the AP600 ADS Liyout above the pressunizer. Piping layout deviations between
the test and the plant configuration will be discussed in the ADS Phase B Facility Description Report which will be
provided to the NRC w March, 1995,

SSAR Revision: NONE

@ Westinghouse 440.14(R1)-1



NRC REQUEST FOR ADDITIONAL INFORMATION

ﬁﬁi’!ﬂﬁi

AP60O0

Question 440 145

Section 2X8-2 of the Code Qualitication Document (€QD) for WCOBRA/TRAC, "Comphance with Regulatory
Cude L1S7, REGULATORY POSITION 1" states that appheation of WCOBRA/TRAC o the AP6OO design is
onsidered acceptable, based on mtormation i the COD and contirmatory tests and compartsons currently being
performed on the umique features of the AP6OO design, the resalts of which will be provided in other reports.
Describe the specitic teatures of the AP60O design that will be evaluated with these tests, and show how the results
will be used to meet the requirements of the Regulatory Position. Are the resalts (o be incorporated into o later
edition of the CQD!?

Response

A Caode Applicabihity document will be submitted by September 30, 1994 which will describe the application of the
WCOBRASTRAC code to the AP6OO. This document will contain data comparisons o experiments which model
APGOO featares. These results will supplement the data comparisons for the code provided in the WCOBRA/TRAC
code qualiticaton docament (COQLD)

SSAR Revision: None

FRA Revision: None

440.145-1

Westinghouse




NRC REQUEST FOR ADDITIONAL INFORMATION

APGOO

Question 440 148

i, The upper plenum crosstlow de-entramment model 1s based on the resalts from Datliman and Kirchner' which
BSes an ar-water mixtare as o stmalant for steam-water. The range of validity 15 based on conditions existing
during reflood and 15 stated as a maximum of 4 bars pressure else Re and We become atypically high, Tt iy

not shown o be applicable durmg the automatic depressunzation sequence, which begins at a much higher

pressure (100 psior about 75 bars). Jusuty the models inteaded for use n the prediction of anterphasic drag
and higud entnunment/decntranment

b s also mportant o calcalate the correct hgumd deentriunment or phasic separstion @ the su e line nozzle
Expliin how you will represent this phenomena in the Best Estimate LOCA Methodology

Response

Fhe response to this queston will be mcluded i the responses o the generic WCOBRA/TRAC review guestions
A revision to this RAL which responds to the spectiic questions ol this RAL wil be provided following submittal
of the responses o the generic WCOBRAZTRAC questuons i Seplember 1994,

SSAR Revision None
PRA Revision None

1 C, Dallman and W. L. Kwchner, De-Entrainment Phepomiena on Vertical Tubes i Droplet Cross Flow,
NUREG/CR-1421, LA-RIIO-MS. April 190}

: 440.148-)
Westinghouse "



NRC REQUEST FOR ADDITIONAL INFORMATION

Question 440 154

I extended core botoff occurs, boric acid will accumulate and precipitate, thus ainterfermg with the ability 1o
maintan core cooling. There 1s, therefore, a need w demonstraie subcooled hiquid throughput during the long term
portion of the transient that will mantwn boric acid concentration within acceptabie hmits.  Describe the
methodology that will be used, and how it will be used, o evaluate this issue, including appheable data assessments.

Response

The tong term cooling transients will be sumulated i the Oregon State University Tests which will examine the boil-
oft and core subcooling phenomena characteristic of the long term cooling events. The WCOBRA/TRAC moded
will be validated against the OSU tests and will be used to confirm higuid flow through the core in the long term
cooling mode. The WCOBRA/TRAC VAV report will be submitted in May 1995, Based upon this hguid flow,
it will be shown that the design maintans boric acid concentrations within acceptable lunits. The calculations will
be available for NRC review in May 1995

SSAR Revision. None
PRA Revision. None

. 440.154-1
@ Westinghouse



NRC REQUEST FOR ADDITIONAL INFORMATION

Question 440 155

An ntegral part of the APOOO design 1s the passive contaimment coaling system (PCCS). Westinghouse does not
appear 10 be using a contamment model in WCOBRA/TRAC,  Identity and jusufy the methodology 1o be used 10
predict the pecformance of the PCCS and s role i the long term coolability of the core, including comparisons 1o
apphcable assessment dita, and how the methodology 15 1o be incorporated o the AP60O evaluation,

Response

Thers are two aspects ol the contanment which are accounted for i the LOCA model; condensite return and
contament backpressure,

WOGOTHIC computes the containment conditions during long werm cooling, imcludimg condensate delivery 1o the
sumps and/or IRWST. Boundary conditions derived from the WGOTHIC caleulations will be input 10 the
WCOBRASTRAC long term coohing (LTC) model, WCOBRA/TRAC LTC will model the reactor coolant system,
IRWST, and sump and will predict the long term cooling performance of the reactor coolant system. The AP6O
response o ditterent contamment boundary condition scenarios as defined by the WGOTHIC code predictions of
PCCS performance will be used 1o examine the contwnment elfects on core long term cooling behavior.

The WGOTHIC code has been compared 1o the Earge scale contwnment tests 1o venty the contamment models, The
WCOOBRA/TRAC LTC model will be compared 0 the Oregon State University tests which include the IRWST and
sump ingections and also simulate the condensate return to the IRWST and sump.

The eftects of the AP6OO contwmnment back pressure are not modeled for the large-break LOCA transient,  Theire
have been sufticient sensitvity studies performed on Westinghouse plants that show that use of a conservatively low
continment hack pressure results i higher calculated peak cladding temperatures in the core. The SSAR large-break
LOCA calculations were performed assuming atmosphenic contwament back pressare tor additional conservatism.
It calculations were performed using a gher contimnment back-pressure from the WGOTHIC anadysis, the resulung
lmiting break peak cladding temperature would be Jowet then the values teported,  Becanse of this conservatism,
the contmnment back-pressure s decoupled from the systems analvsis tor the farge-break LOCA,

A sl approach of using atmosphenic contamment pressire will be used for the long term coaling portions of the
transtents, There have been tests perlormed, as well as small break analysis (Reference 440.155-1), which show that
the assumption of atmospheric contanment pressure is conservative,  This conservative methodology permits the
deconphng of the contanment calculation from the systems calculistion,

Reference
4400 155 Westingbouse letter NTD-NRC-94-4230 " APAGOO LOCA Analvsis Sensitivity 1o Containment Pressure,”
dated 772904

SSAR Revision: None
PRA Revision. None

.155-1
@ Westinghouse o




NRC REQUEST FOR ADDITIONAL INFORMATION

Question 460 18

Because specitic comphiance with Appendix T of 10 CER Part SO for gascous and liquid elfluents (which includes
utfsite dose guidelines and cost-benetit analysis criterion), and the guidelines given in ANSI N13.1 "Guide o
Samphng Airborne Radioactive Matenials in Nuoclear Facilines,” Regulatory Guide (RG) 1.21 "Measuring and
Reporting Radioactivity in Solid Wastes and Releases of Radioactive Materials in Liguid and Gaseous Effluents from
Laght-Water-Cooled Nuclear Power Plants,” and RG 4,15, "Quality Assurance for Radiological Monitoring Programs
(Narmal Operation) - Effluem Streams and the Environment,” is not within the scope of the AP6DO design, the stafl
will review individoal COL apphcations referencing the AP6O0D design to ensure their conformance with these
documents. Secton 1X of the SSAR summarizes the COL and stte dependent interfaces, but these are not complete.
Besides the above, the setpomnts tor termnating instantancous discharges of iquid waste and processed waste gas
[which will be given in sute-specific offsite dose calculation manual (ODCM)] will be reviewed on a site-specific
hasis. Also, conformance with 10 CFR Parts 61 and 71 for processed solid wastes will be reviewed on a site-specific
basis.  The COL apphcant may be required to prepare an operation and maintenance manual o demonstrate
comphance with Section SO 33O xvin of 10 CFR Part 50 as it relates w noble gas etfluent monitoring and
sampling and analyzing plant gascous etfluents for radionodine and particulates during and tollowing an accudent (the
above regulation mcorporates the guidelmes of TMI Acton tem ILF L Attachments 1 and 2). Also, the staff will
review the COL applicant’s Process Contro! Program (PCP) for processing "wet” solid wastes, The statf will also
review guality assurance (QA) provisions for higuid. gaseous and solid waste management systems against RG 1,143
yutdelines,

Theretore, th 24 believes that all the tollowing wems should be wdentificd as COL Action ltems i Sections 11,2
through 110+t P SSAR:

Section 1.2 (Liguid Waste Management Svstem)

The COL applicant should provide:

A A statement of speaific compliance with Appendix | numerical objectives for offsite individual doses via
hiquid effluents nd cost-henefit analysss for population doses via liguid effluents.

b, The basis tor set pont calculation in the plant-specific ODCM for terminating hiquid waste discharge:

o4 < 10
Z (. Frgaand o a0 3

el fow s s

Wi it are

For the C_;, limit, see 10 CFR Part 20, Sections 20, 1001-20.2402. Appendi< B, Table 2, Colaan 2

o A statement ol compliance with the QA provisions of RG 1143,

460.18-1
Westinghouse




NRC REQUEST FOR ADDITIONAL INFORMATICN

AP&0O0O

Section 1.3 (Gaseous Waste Management System)

The COL apphcant should provide:

a. A statement of specific compliance with Appendix | numencal objectives for oftsite individual doses via
gascons effluents and cost-benefit analysis for population doses via gascous effluents,

b The basis for set point calcalation in the plant-specific ODCM for terminating mstantancous GWPS
discharge:  This should be based on instantancous dose rates in unrestricted arcas due to radioactive
materials released via gaseous effluents. The following are the limits: noble gases SO0 mrem/yr wotal body;
1000 mrem/yr skin: others 1500 mrem/ve 1o any orgain. Note:  Instantaneous rate here means the above
annmual dose rates prorated for 1 hour.

C. A sttement of compliance with the QA provisions of RG 1,143

Secuon 114 (Sohd Waste Management Sysiem)

The COL appheant should provide:
a A demonstratnon that the wet waste processing will result in products that comply with 10 CFR 61.56

b, The establishiment and implementation of o PCP jor processing wet solid wastes. Le.. solididving (if
applicable) using an approved sohdification agent and the dewatering processing of spent resins.

¢ A discussion of on-site storage of low-level waste and demonstration that such a facility will meet GL 81-3X
guidelines (only if applicable).

d. A demonstratuon that all radioactive waste shipping packages will meet 10 CFR Part 71,
¢, A statement of compliance with the QA provisions of RG 1,143,

Section 115 (Process and Effluent Monitoring and Sampling Systems

The COL apphcant should provide:
a,  Sampling detadls and demonstration of compliance with RGs 1.21 and 4,15, and ANST N13.1 guidelines.
b, An operation and  maintenance  manid o demonstrate  comphiance  with 10 CFR - Part S0,

Section SO34U2 ) xvin with regard o monitoring and samphing of gaseous effluents during and following
an acoident.

460.18-2
Westinghouse



NRC REQUEST FOR ADDITIONAL INFORMATION

Response:

Chapter 2 of the SSAR defines the site-related parameters for which the AP600O plant is designed. These parameters
envelope most potential sites in the United States. This chapter discusses how the specific interfaces are to be used
in the AP6OO design. The Combined License applicant is responsible to demonstrate that the selected site meets
the interface.

For cases where a site Charactenistic exceeds the envelope parameter, it is the responsibility of the Combined License
applicant referencing the AP600O o demonstrate thet the site characteristic does not exceed the capability of the
design. Thus. it s not necessary or appropriate to include in the design centification of the AP6U0O, requirements and
commitments tor applicants with site that do not meet the site charactenstics for the standard design. - Where the
plant design must accommaodate site specific issues, these are referenced in the SSAR.

Regarding the spectfic items which were requested to be assigned tor COU action, for each radwaste system. the
information s addressed as follows;

Liguid Radwaste Systein

a. The AP compliance with 10 CFR 50, Appendix 1 1s discussed i SSAR section 11.2.3.1. The cost-benetit
analysis for population doses via plant effluents after severe accudents is discussed i SSAR Appendix 1B, This
appendix shows that the radwaste processing systems are sutficiently eftective in controling radicactive releases such
that there 1s no additional cost-benefit 1 be gained by adding capital cost to the radwaste processing systems.

h.  Radiation monitor setpoints which terminate hguid waste discharge are based on limits as defined in 10 CFR
S0, Appendix 1 as discussed in SSAR section 11.2.3.1.

¢, Please refer 1o the response to RAL460.20, part C.6 for a discussion of comphiance to the QA provisions of
Regulatory Guide 1,143,

Guscous Radwaste System

i, The AP6OO compliance with 10 CFR S0, Appendix | is discussed in SSAR section 11,334, The cost-henefit
analysis for populaton doses via plant eftluents after severe accidents is discussed in SSAR Appendix 1B, This
appendix shows that the radwaste processing systems are sufficiently effective in controlling radioactive releases such
that there 15 no addinonal cost-benefit to be gained by adding capital cost to the radwaste processing systems.,

h.  Gaseous radition monitor setpoints which terminate gaseous waste discharge are based on limits as defined in

10 CER 50, Appendix 1 as discussed in SSAR section 11.3.3.4

¢, Please refer to the response 1o RAT 460.20, part C.6 for o discussion of compliance to the QA provisions of
Regulatory Guide 1,143,

460.18-
Westinghouse '



NRC REQUEST FOR ADDITIONAL INFORMATION
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NRC REQUEST FOR ADDITIONAL INFORMATION

SSAR Revision
Revise secthon 11.5;
115 RADIATION MONITORING

The rachation monmitoring system (RMS) s designed to provide plant ¢ffluent monitoring. process lud
monitoring, and continuous indication of the radiation environment Hex in plant arcas where such information is
needed. Radiation monitors that have a nuclear safety-relaed function. and also certain radiation monitors designated
i the Regulatory Guides, are qualified environmentally and seismically, Class 1E radiation monitors conform to
the separation critenia described in Subsection 8.3.2 and 10 the fire protection criteria described in Subsection 9.5.1,

The radiation monitoring system is installed permanently and operates in conjunction with the regular and special
radiation survey programs performed by the Combmed License holder 1o assist in meeting applicable regulatory
requirements. The radiation monitoring system shall be designed in accordance with ANSTNI13.1 and operated with
a quahty program in compliance with Regulatory Guide 4.15,

The rachiation monitoring system s divided tunctionally into two subsystems:
e Process and effluent radiological monitoring and sampling

* M JONIorng.

460.18-5
Westinghouse




NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revisio

6.2.3.1.3 Additional Requirements

/

\\\_&_'\ Westinghouse

' |

480.56(R1)-1




NRC REQUEST FOR ADDITIONAL INFORMATION

Question 952 65

The stadf has reviewed the test tacility design and matrix for the avtomatic depressurization system (ADS) Phase B
in the VAPORE facility, i view of the recent changes in the ADS design and actuation logic. The facility design
and test matrix appear o be acceptable in most respects, However, b s unclear how the higuid flow rate s o be
measured in those tests where saturated hgud 1s used from the water/sieam reservoir, It these measurements are
1o be made indirectly, based on the level i the reservoir, the staft believes that such a method does not give a
sutficiently accurate instantancous measurement of flow rate, The statt concludes that a lowmeter to measure higuid
flow rate would be a valuable addition to the facility mstrumentation.  Address this concern.

Response

Using a delta-pressure transmutter on the water/steam supply tank provides the most accorate measurement of the
higuid How rite through the VAPORE supply piping, ADS pipe/valve package, and discharge ine o the gquench poal.
This s espectadly true since the flow rate during the test blowdowns s essentially constant for approximately 30
seeonds. which makes instantancous flow measurement capability (even if such a measurement were feasible)

UNRCCCsSsary.

SSAR Revision: None
PRA Revision: None

| 952 65-1
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 952.79

The test procedure entitled, "AP600O, SPES-2 FHEP Integral System Test-2: CL Break Matrix Test No. 3." states thit
the upper head average temperature of the SPES-2 tacility must be 296 + S degrees Celsius. This temperature is
20 degrees Celstus warmer than cold leg temperatures. How will the temperature in the upper head be raised to this
initial condiion i 1t only sees the bypass coolant fluid, which would be at nearly the same temperature as the cold
lew flnd? Has this desired temperature been achieved i tests to date?

Response

The trget inital conditons speciticd in the test procedure were established pnor o conducting the SPES-2 tests and
are not required by the test specification. The upper head temperature specified in the test procedure was hased on
the expected APOOO plant upper head temperature

Operation of SPES-2 has shown that the upper head s always shghtly less than the cold leg wemperature due 1o heat
losses. The upper head temperature is raised as high as practical for cach test and then the measured upper head
temperature 1s documented as acceptable

SSAR Revision: NONE
PRA Revision: NONE

952.79-1
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NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 2

Question 230 63

The soil column properties for horizontal and vertical (P-wave) models are not consistent.  Specifically, () the
damping ratio for § & P wave motions are different, and (b) Poisson’s ratio tor soils above the ground water table
appear to be oo gh. Provide an explanation to justify (a) the use of same properties for the horizontal and vertical
models. and (b) the use of a high Poisson’s rato in the analysis,

Response (Revision 2)

The stram-compatible sol/rock shear modulus and damping (for shear wave) were obtaned from the average
propertics of two SHAKE analysis results of the respective soil/rock profde using 1 and H2 time histories as
described m Section 2A.4 of the SSAR. These properties shown in Tables 2A-9 through 2A-12 were subsequently
used in the SSEanalysis. Along with these properties, the P-wave velocity and the damping associated for P-wave
were obtwned and used i the SS1analyses, The SSAR revision identitied below provides the requested explanation,

LB

The petienic strath-dependent shear wave dammping cuives foi soriock iaterids were obtoed from 4 coblecton
o Faboratory dest pestie anoa tinchon of shoear stiarn aimplitode. Neoocomprehonsive study (o measime Powave
danpiig Bas been condicied. Toas generkby assiined that Powave and Sowave dhanpiig are the sae. Fhas
asstipHon s sed dop ARGOO The following stndy was pertoimed do evahibste the ettect ob Powave disnpiing

he sobdo mediim sl prodde wath Powave veldovibe of SO0 see was anadvzed using SHAKE i v cases
I Cae | the B owave dampiog was asstiinod 0 be tie sahe as the S owave diamping ishown on Tuble 2A 1y
b Came 2 the B owive datipiine s coiipied sty

4 (Vs
b3 vf,\ bs

Hhe above relationsdup s based o zoro-dissipabion tor vokpnetne chisges. The values Jor - and V_were
oblmted brom Table 2A 10 and V0 was assainied do be SO0 disec BB was douid 1o be Jess than U
petvent. the pupini of G4 percest was bised - The fespoiae spectia s the tree Hedd al the depth ol 401
centespoiding o the basemat elevabion afe compared e Brgare 23064 1 The resuhis are abmost identical soch
ot the caives for the v cases aie esseitiadhy superiposed The sestilis are ot ablected by the Powive
dimpine subios Phis s doe o the oot that the sorbcolimm reguency ab 40 1 depthos darser than 4 Hor and
Hie i shobion ab stomid sarbace s eblectively sotaried at the Basemial level mnthe dree hold. bor s reason.
s o stiballer Bowive danpiing vabies s pob expecied b abtect SSTpespopses siepthic sty

The Powive vebority dor each lves i the sorbrock protde was obtamed from the stiam-compatible shear wive
velova s aind the Porsan's fatios showa-an-Section-2A 4 The calenlated Pwave velociies are-adso shows
Fables O0 Wotirongh 2A 120 Depending on the S51cie and depth 1o the water table. the Posson's satios-of
the submasped btvers were adiistod. H pecessary. 4o maitain the Powive velocity of the water 4 5000 ft/sec),
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NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 2

SSAR Revision:
Add the following paragraphs in Section 2A.4 at the end of the subsection titled "Free-Field Analysis Cases":

The generic strain-dependent shear wave damping curves for soil/rock materials were obtained from a collection
of laboratory test results as a function of shear strain amplitude. No comprehensive study (0 measure P-wave
damping has been conducted. P-wave and S-wave damping are assumed (o be the same. A study was performed
to evaluate the effect of P-wave damping. The soft-to-medium soil profile with P-wave velocity of 5,000 fUsec was
analy zed using SHAKE in two cases, In Case 1, the P-wave damping was assumed to be the same as the S-wave
damping (shown on Table 2A-10). In Case 2. the P-wave damping was computed using

4(Vs
-
b3 VE\ s
This relationship is based on zero dissipation for volumetric changes. The values for §, and V were obtained from
Table 2A-10 and Vp was assumed to be 5,000 ftsec. If B was found to be less than 0.1 percent, the minimum
ot 0.1 percent was used. The response spectra in the free-field at the depth of 40 ft corresponding to the basemat
elevation are compared in Figure 2A-32. The results are almost identical such that the curves for the two cases are
essentially superimposed. The results are not affected by the P-wave damping ratio. This is due to the fact that the
soil column frequency at 40 ft depth is larger than 31 Hertz and the input motion at ground surface is effectively
retained at the basemat level in the free-field. For this reason, use of smaller P-wave damping values is not
expected to affect SSI responses significantly.

The P-wave velocity for each layer in the soil/rock profile was obtained from the strain-compatible shear wave
velocity and the Poisson's ratios shown in Section 2A.4. The calculated P-wave velocities are also shown in Tabl~s
2A-9 through 2A-12. Depending on the SSI case and depth to the water table, the Poisson’s ratios of the submerged
layers were adjusted, if necessary, to maintain the P-wave velocity of the water (5,000 fi/sec). This adjustment of
P-wave velocity and hence, the Poisson’s ratio, is needed to reflect the P-wave propagation speed iu saturated
media, The Poisson’s ratio for layers above the water table are typical values appropriate for each respective soil
profile. The SSI results, particularly the horizontal responses, are believed to be insensitive to the change of
Poisson’s ratio. On the other hand, the vertical responses for each soil/rock case were governed by the respective
shallow water table case due to the fact that use of P-wave velocity of water results in less attenuation of motion
with depth, thus resulting in large effective foundation motion. The parametric SS1 study on depth to the water table
concluded that the water table at grade level is the governing condition for each respective generic soil profile
analyzed. For these cases, the Poisson’s ratio is assumed such that the P-wave velocity of the water is maintained.

230.63(R2)-2
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Response Revision 2
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Effect of P Wave Damping
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Question 440.118

In the TS sections regarding the passive safety systems, e.g., LCO 3.4.12 {or the ADS, and LCO 3.5 for the PXS,
a majority of the required action completion times and SR frequencies are not given, but indicated "TBD."
Section 16.1.1 of the SSAR indicates that "TBD" is for those cases where the detailed design, equipment selection,
or other efforts are not sufficiently complete to establish the information required to be specified in TS, and that
some of the information, such as the established startup testing, will not be available untii a plant is constructed.

a. These allowed outage times and surveillance frequencies are important information in the staff’s
evaluation of the acceptability of these safety systems and their associated TSs. Define which items
defined as "TBD" are due to the lack of a detailed design that will not be available until the plant is
constructed, and which items will be completed befors plant construction, and the date that they will
be provided for staff review,

h. For those items that are not available prior to construction, provide bounding values.
¢.  Because modifications have been made to the PXS system component (e.g., ADS) designs as described
in the AP600 Design Change Description Report. dated February 15, 1994, revise the corresponding
TSs (e.g., TS 3.4.12) to be consistent with the new design
Response:
4. The technical specification LCOs 3.4.12 for the ADS and 3.5 for the PXS are being revised to provide separate
LCOs for this equipment in Modes | to 4 and in Modes 5 and 6. The revised ©.COs will identify the allowed
outage (completion) times and surveillance frequencies. See the response w KAl 630.9 for additional

information concerning those items identified as "TBD",

See the reponse to RAI 440.58 for information on the development of revised technical specifications for
shutdown conditions

b, The revised LCOs will identify the allowed outage (completion) times and surveillance frequencies and,
therefore, bounding values are not required.

¢.  The revision to technical specification LCO 3.4.12 will be consistent with the revised ADS design described
in the AP60D Design Change Description Report (February 1994).

SSAR Revision: NONE

The revised technical specifications, along with revised bases for each of the revised technical specifications
will be included in Revision 2 of the AP600 SSAR.
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