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AYTENTION: T. R. QUAY

SUBJEC™ AP600 RESPONSe TO FSER OPEN ITEMS

Dear M Quay

Enclosed with this letter are the Westinghouse responses to FSER open items on the W, A

summary of the enclosed responses i1s provided in Table 1. Included in the table is the FSER opnen ;

item number, the associated OITS number, and the status to be designated in the Westinghouse status
column of OITS

I'he NRC should revic s the enclosures and inform Westinghouse of the status to be designated in the
NRC Status” column of OITS

Picase contact me on (412) 374-4334 if you have any questi-as concerning this (ransmittal
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CC W. C. Huffman, NRC (Enclosures)
I. E. L.vons. NRC Enclosures)
I. J. Kenvor, NRC (Enclosures)
I. M. Sebrosky, NRC (Enclosures)

A Scaleiu, NRC (Enclosures)

N. J. Liparulo, Westinghouse (w/o Enclosures)
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i Table 1
i: List of FSER Open Items Included in Letter DCP/NRC 1268

FSER Open Ium OITS Number Wastinghouse status iz OITS

111) 12 6254 l Confirm W
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NRC FSER OPEN ITEM

Question 440.742F (OITS - 6254)

(n RAL 440 723 the staff has questioned the operability of the pressurizer salety valves to function for
extended penods of time (up te S hours) dur:ng pressurization transients (loss of Al power. loss of
normal feed, inadvertent operation of the ECCS. and CVS malfunctions) In V estinghouse's response

- -

to this RAI (NSD-NRC-97-5384 dated October 17, 1997) Wesiinghouse stated that there s
nsufficient stored energy in the svstem to cavse the valves to fully open, and valve operation can
characterized as weeping  An evaluation of a typical spring-loaded safety valve under these conditions
1
'

“hows that the valves will be fluttering near the seat with a small amplitude The effects of this

motion near the seal may be that the valves will leak after the transient. However. inere will be no
structural damage that will cause the valver to fail to reseat  Safety valve operation under these
onditions is acceptable because their operation 1s with steam at the inlet to the valye Operation

under these conditions are within their capabilities

\s discussed with Westinghouse during a telephone conversation on October 23. 1997 the statt docs
not agree with Westinghouse's conclusions  The staff believes that the safetv valves will fulls open
vhen the safety valve setpoint is reached and significant blowdown will take place Westinghouse has

not demonstrated that the resultan. level swell in the pressunzer will not result in the passing of liquid

through the safeties which can result in valve failure This remains and open item

Response (Revision 1):
Based on discussions held on January 9, 1998 witn W estinghouse, NRC staff and representatives
Lrosby. a safcty valve vendor, it was agreed that the AP600 analvses that show extended operation o
the pressunzer satety vaives at very 'ow flow rates i1s representativ = of the behavicr of spriag-loaded
safety valves S>AR Section 5493 has been updated to explain the operating charactenstics of the

saiety valves with low pressanzation rates

curti.er supplement the characternizauon of the operation of the safety valves. the NRC has
quested more information that could justify the mode ing of the safetv valves pertormance provided

the 55AR Chapter 15 analyses Further justification that the safety alves will " eep (pass steam

1 fow rates) as the system pressure approaches the tull-open set pressure, and .\ 1ll not pop fully
pet provided in Refurence 440 742F-1  In this paper. it is shown tnai. for Thermodisc designs of
pressurizer safety valves, ar 2% below the full open set pressure. the leakage rate 1s 50 cubic feet per
condensed at atmosphenc conditions) at an inlet pressure of roughly 1050 psi for a 3 inch valve
IS is substant.al leakage which is equivalent to 3.120 Ib/hr of steam (0 87 Ib/sec The AP60OI

aftety vaives have a similar thermodisc design and seat coriiguration ditterences are minimal Noting

hat the tested valve is smaller in size than the AP600 valve and the test pressure 1s lower than the
AP600 condition, one car expect a higher leakage with higher pressure (2485 psig versy | DSIg
and larger size (6 inch versus 3 inch) This test provides further ovidence that the charactenzation of
the salety valves performance provid 4 u, vhe salety analvsis 1s appropnate

440.742F -1
:}_fj Westinghouse Revision 1




NRC FSER OPEN ITEM

vertfy the AP600 safety valve behavior. a tvpe t s performed that ven

» minimum {"ow prior to popping full-open 1 t y described in SSAR

In addition to the justifications provided ab use has performe
that assess the maximum swell chat can oce | valves were to pop tull-

blowdown This calculation assumes that the valve do L weep as
Chapter 15 accident analyses. Results of these calculations show thr the maximum

with . bekavior is approximately 30 ft' when ‘he average bulk RCS temy _rature (including the
vessel, loop piping, CM7Ts and PRHR ) 1s ap v

1

4
4icd

amately S00°F. This average tempera.ure is

charactenstic of the average temperawure of the RCS for the ( hapter 15

accident analvse. where
ntinued safety . alve operation 1s predicted  This level swell 1s attributed to the density differ
the fluid at the opening pressure (2500 psia) and the

ence

closing pressure (2375 psia) However. this le.
swell 1s counteracted as the RCS pressure continues to increase. When the RCS pressure again
approaches tne safety velve set pressure, the pressurizer water lev | is restored to that shown in the
analyses for that given time penod, and there is no cumulative effect on pressurizer water level of the

safety valves re-opening. Therefore, although the pressurizer water level could be 30 fi

higher at any
given time duning the transient (due to the valve fully opeing), the margin to pressurizer overfill 1s

greater than 30 ft', and the pressunzer will not become water filled fe

he transients presented in
$SA

iug

\R where no overfill 1s predicted

ror some events (inadvertent CMT operation and CVS malfunction) described in the SSAR where

perator actions prevent pressunzer cvert the operation the safety valves does not significanthy

alfect the time arailable to the opearator to take actions tc provent pressurizer overfill, and the SSAR

analyvses ar¢ bounding
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S5 Reactor Coolant System and Connected Svstems

ndensate does not 1€¢
i T

valve 1 lischarge

stmosphere.  The rupture

normal residual heat removal system 1s locate ween the
)t the pump and the valve that isolates the residual heat removal sy tem from the
lant system The discharge from that valve 1s directed to the containment
Subsection 5 4 7 discusses the residual heat removal system  Figure
sketeh of the normal residual heat removel system
In accordance with the requirements of 10 CFR 50 34()(2)(xi positive position indication
rovided for the pressurizer safety valves and the nornal residual heat removal svstem

verpressure protection tor the regaotor lant pressure boundan
' !

cmperatures in the satety valve discharge lines are measured lication and a high
lemperature alarm ars provided in the control room An increase 1n a discharge line
iemperature 1s an indication ot leakage o+ relief through the associated v ive Leakage past
the pressunzer safety valve during normal operation 1s collected and directed to the reactor
drain tank  Section 7 5 discussss the functional requirements tor the instrumentation

to mornitor the satety valves

atety valves pr It reactor coolant system pressure tfrom exceeding
design pr ire, in compliance with the ASME Code. Section [l The
iction line the normal residual heat removal svstem protects that

ceding |10 percent of the design pressure of the svstem and from exceeding

pressure-temperature imits aetermined cvom ASME Code. Appendix G. analyvses

Clor coolant svstem pressure transients are describe

the ASME Code Overpressure Protection Repont

{‘ressunizer safety valve assumed to actuate at

Fsumed (S based on | 2573 psia. assuu

crtain
predicted to operat th ven W rates
csult ol the mismatch betwe
al heat exchanger and
iem resuits 1n a smail

saiety valves

Draft Revision: 21
February 6, 1998
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S. Reactor Coolant System and Connected Systems

reliet valve on the normal residual heat removal syvster S an accumuliat
percent of the set pressure [he set pressure 18 the lowe IC pressure
design pressure of the residual heat removal system and the pressure based
essel low temperature pressure limit. The pressure hmit determined based
across the pump The
CSSUTC

permissible

lant pump

Tests and Inspections

The safeiv and relief valves are the subject of a vanety of te validate the design and to

verity pressure boundary and functional integnity. For valves that are required to function
during a Service Level D condition, static doldection tests are performed (0o demonstrate
yperability. Section 3 10 describes these tesys

Satety valves similar to those connected to the pressurnizer have been tested within the Electric

Power Research Institute safety and relief valve test program These valves have been found

adequate for steam flow and water flow, even though water flow is not anticipated through

the pressunzer cafety valves The completion of this program addresses the requirements of

)V CFR S0 34(M2)(x) as related to reactor coolant svstem relief and safety valie testing. The
normal residual heat removal system relief valve 1s designed for water relief and is not a
reactor coolant system pressute relief device sinc: it has a set pressure less than reactor

lant system design pressure lherefore, the valve selected for the normal residual heat
removal svstem rehiet valve 1s independent from the Electric Power Research institute saten

and rehet valve test program

olant syvstem pressure reliet devices are subjccted to pre

tests. scat leakage tests. operational tests. and inspectic
and inservice inspection and testing programs
ubsections 3 9 6 and 5 4 8 and Sectic 6  The test program

with the requircments of ANSI/ASME OM. Pan

boundary portio [t vaives are required to be inservice
\ 1 1 ~ \ 3 i'r »
t Section XI of the A t Code There are no full-penctrati

> body walls Valves ¢ accessible for disassembly and internal

T'vpe testing of the pressunizer safety valves 1s performed to venfv that the

stable manner at low flow rates as modeled in the ¢ hapter 15 accident analyses
rrelates leakage through the valve as a function of inlet pressure and dem
ICakage through the safety valves at set pressure conditions will be greatet
in the accident analvses (approximately 035 lbm/sec
't dupiicate the imes indicated in the accid~nt analysis results
1strate stabie v:iive operation Stabl

~nt

Draft Revision: 21
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Cer . fied Design Material

REACTOR COOLANT SYSTEM
Draft Revision: 4
Effective: 2/6/98

'he Class 1E equipment identified in Table 2 1 2-1 as being gualifi r a harsl
an withstand the environmental conditions that would exist ¢. dunng. anu

basis accident without 5 Of salety function | the iime required to pert

mponents identified in Table 2 1 2-1 are powered from theur respective

Separation 1s provided between RCS Class |E divisions, and between Class |E divisions and

non-Class 1E cable
Fhe RCS provides the following safetyv-related functions

[he pressunizer safety valves provide overpressure protection 1n accordance with Section

the ASME Boiler and Pressure Vessel Code
't pressurizer safety valves operate to mitigate design basis events

olant pumps (RCPs) have a rotating inertia to provide RCS flow coastdown

(o the pumps
> provides automatic depressunization during design basis
provides the fellowing nonsafety -rela2od functions
of coolant to rem~ve heat from the core
svsiem pressure

can be retneved in the main control room
the remotelyv operated valves identified in
alves 1dentified 1n Table
ontroi pertorm an act

Ives 1denufied in Table

perform an

mn




Certified Desiyn Material

REACTOR COOLANT SYSTEM
Draft Revision: 4
Effective: 2/6/98

Table 2.1.2-4 (cont.)
Inspections, Tests, Analyses, and Acceptance Criteria

7
gn Commitment ey Acceptance Criteria

pag

e ———————— —'——T'{
4 report exists and concludes that
operate to mitigate design basis | performed to correlate flow the flow through the safety valves
events through the safety vaives as a is greater than or equal to 0.35
| function of inlet pressure [bmvsec at a pressure below the

valve Jull-open set pressure

8.8) The pressurizer safety valves | Tests or type tests are

————— = -

¥
{

1
(W) Westinghouse

-
N




