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WESTINGHOUSE RESPONSES TO NRC REQUESTS FOR ADDITIONAL

INFORMATION ON THE AP6(OO

Dear M1, Borchardt:

Enclos e three copies of the Westinghouse responses 10 NRC requests for additional information
on the . 600 from your letters of April 7, 1994, April 15, 1994, April 29, 1994, May 5, 1994,

May 11, 1994, May 16, 1994, May 23, 1994 and June 8, 1994, In addition, revisions of responses

previously submitted are provided.

A listing of the NRC requests for additional information responded 1o in this letter is contained in

Attachment A.

These responses are also provided as electronic files in WordPerfect 5.1 format with Mr, Kenyon's

copy.

If you have any questions on this material, please contact Mr. Brian A. Mclntyre at 412-374-4334.
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NTD-NR(C-94-4249
ATTACHMENT A
AP600 RAI RESPONSES
SUBMITTED JULY 29 1994

RAI No Issue

210090 ; COL applicant process for seismic interaction

230 063R02;  Soil column p.operties for honiz. & vert. models

260020 ; Revision to SSAR Table 16 2-1

410110 ;  SWS radioactive leakage detection, control, isol

410112 | SWS valve position instrumentation

410128 | TB CCWS temperature indications

410133 | TC CCWS isophase bus cooling

410136 | Steam & power conversion system protective feature

410144 | URD requirements for TG

410150 ; Auxiliary steam system codes & standards

410151 | Auxiliary steam system initial test program

410153 | Compressed & instrument air system contaminants

410158 ; Figure 93 1-1

410159 | Conformance of CAS to ANSI/ISA-S7 3-1975 (R1981)

410161 ; CAS testing

410163 | Agreement of text and figures in Section 929

410176 | Fuel oil S&T system illustration

410185 ; Flood levels, methods of draining

410187 ; Effects of CWS piping failure

410190 ; SFCV closuve actuation & leakage test requirements

410208 | Protection of safety-related SSCs

410213 | Protection of defense-in-depth equipment

410219 | Safe-shutdown equipment in containment

410243 | NI non-radioactive ventilation system

435075 | Regulatory oversight of offsite power sources
Potential rapid boron dilution scenarnos

440054




NTD-NRC-94-4249
ATTACHMENT A
AP600 RAI RESPONSES
SUBMITTED JULY 29 1994

RAI No Issue

440058 ! Tech Spec changes to deal with shutdown operations
440078 LTOP analysis

440122 ¢ DWS makeup isolation actuation logic

440128 :  RNS capabilities with single failure

440131 :  RNS design reauirements under RTNSS

440136 @ PXS performance upon RNS operation o
440 181 | Time available for manual actuation of ADS
440190 :  Effects of design changes on PRA success criteria
440 196 1 Success paths for MSLB upstream of MSIV

440 198 1 Credit for PRHR control in RTNSS evaluation
440199 | Recirculation in tree SIS

480 055 Inidentified NRHR penetrations

480076 : Containment penetrations bevond "state of art”
720 262R01:  Spectrum shape used in seismic margins analvsis
720.263R01:  SSC fragilities and HCLPFs

720 264R01:  Plant HCLPF

720 265R01:  Failure of non-seismically qualified SSCs

720 266RC1:  Effect of seismic failure of non-seismic equipment
720 268R0O1;  Plant HCLPF during shutdown

720 269R01:  Seismicallv induced ATWS events

720 270R01:  Systems modelled in seismic margins analysis

720 271R01: “Initiating events with HCLPF greater than 0 5g




NRC REQUEST FOR ADDITIONAL INFORMATION

Question 210 90

The crteria in Sections 2728 and 3.7 3,13 of the SSAR. relative to protecung certain SSCs trom adverse seismi.
interactions. are used for the design of the AP6IO. However, during the construction phase, imerterences from ficld
run items may lead o such ineracuons. To adentify and Correct such potentially adverse interactions, provide a
statement n the SSAR that the COL apphicant should describe the process for completion of the design ol
halance-ol-plant and non-satety systems (o mimmize I/ imteractions and  propose procedures 1o be used tin
pertormng an assessment of the as-built plant 10 verity that the imeraction of non-seismic SSCs with seismic SSC
does not affect the safety tunction of the seismic S5Cs,

Response

The critenia for protection against seismic interaction are defined m SSAR Subsectuon 37,313, The design will be
pre-engineered and there will be few, f any. held mun nems, The critenia are also apphicable 0 the process tor
complenon of detuled design. including reconcthation of as-procured equipment. SSAR Subsection 3.7 313 s
revised as shown below 1o include the confirmatory analyses performed by the Combined License applicant.
Subsection 3.7 3,132 15 revised o include the criteria to determine if & nonseismic source is located in 4 manner
where its fatlure could result in impact on a safety-related nem,

SSAR Revision:

Add item No. 313 in Table 1.X-1 (Sheet 3 of §) as follows:

TA3 Seismoc interacuion review  Requirement of AP600  Combined License applicant program  3.7.3.13
Revise Subsections 3.7 3,13 through 3.7.3.13.2 as shown below:

3.7.313 Interaction of Other Systems with Seismic Category | Systems

The safety functions of seismic Category 1 structures, systems, and components are protectod trom interaction
with nonseismic structures. sysiems, and components: or their interaction is evaluated. The satety-relpod systems
and components reguired for safe shutdown are described in Section 7.4, This equipment is located i selected areas
of the auxiliary building and inside containment. The primary means of protecting safery-related structures, sysiems,
and components from adverse seismic anteractions are discussed ia the following paragraphs in the order of
preference.,

Interaction of ethercotnected gystems with seismic Category 1 piping is considered by including the other piping
i the analysis of the seisnuc Category | system. This s discussed i Subsection 4.7.3.13.3,

The contamment and each room outside contamnent contamniag safetv-related sysiems or eqeapment. as identified
in Table 3.7.3-1, ar> reviewed for potential adverse seismic interact ons 10 ¢ 2monstrate that systems, structures, and
components are not prevented from perforiing their required sate shutdown functions. In addition, the review
wdentifies the protection features reguired to mitigate the consequences of seismic interaction in an area that contans
safery-related egupment. The seismic interacuon review i perfoarmed on a room-by-room basis and includes the
tollowing steps.

@ 210.90-1




NRC REQUEST FOR ADDITIONAL INFORMATION

e ldentificaton of the son-seisinic sources
o ldentficanon of essential equipment in the arca
*  Evaluation of etfects on essential equipment.

The three-dimensional computer model and composites developed tor the nuclear island are used during the
design process of the systems and components in the nuclear island. 1o ad i evaduating and documenting the review
for seismic anteractions.  This detaded review s performed using the design crieria and  guidelines  that
toHaw described in Subsections 3.7.13.1 through 3.7 133,

The seismic interaction review will be apdated by the Comb; od License applicant. This review s performed
in parallel with the seismic margin evaluation (see PRA Report, Appendix H, Subsection H.2.5). The review is based
on as-procured data, as well as the as-constructed condition,

3.7.3.13.1 Separation and Segregation

Separation - The general plant arrungement provides physical separation between the seismic Category 1 and
nonseismic structures, systems, and components o the maxinum extent practicable in the nuclear sland.  The
abjective 1s 1o assistan the preclusion of a potential adverse interaction if the nonseismic structures, systems and
components were 1o bl during a seismic event, Whenever possible nonseismic pipe, electncal raceway, or ductwork
is netrouted above or adgacent 1o safety-related equipment, pipe. clectncal raceway, or ductwork thereby eliminating
the possibility of seismic interaction,

Segregation - Where separation by physical meats cannct be accomplished and it becomes necessary to locate or
route nonsersmic structures, systems, and components in or through-—as-the-case-may-be. satety-related areas, the
nonseismic structures. systems and components are segregated from the seismic Category | items to the extent
practicable,

3.7.3.13.2 Impact Analysis and Seismic Category Il

Impact Analysis - A specific nonseismic structure, system or component identified as a source 10 a specific safety-
related component can be acceptable without being classified as seismic Category [1--O-#-can-be-relocated 1f an
analysis demonstrates that the weight and configuration of the source, relative to the target, and the trajectory of the
source are such that the interaction would not cause unacceptable damage to the trget. For example. a nonseismig
imstrament tube routed above a seismic Category | electnizal cable tray would not pose a hazard and would be
acceplable sathosst additional suppors.

Nonseismic equipment can overturn as a result of a sate shutdown eanthquake.  The tragectory of its fall is
evaduated 1o determine if it poses a potential impact hazard 10 a safety-related steucture, system, or component, 1
it poses a hazard, the equipment is relocated. or it is classified and supported as seismic Category 11,

Nonseismic walbls, platforms “Stairs, ladders, graung, handrwi installations, or other structures next to safety-
relited structures, systems, and components are evaduated o determane if thewr failure is credible.

Should a nonseismic structure. system. of component be capable of being dislodged from its supports. the trec-
tory of s fall s evaluated for potential adverse impacts. If these present a hazard. the structare, svstem or
component i relocated or Classitied and supported as seismic Category 11 Impact is assumed for sources within an
impact evaluation zone around the safety-related equipment. The impact evaluation zone is defined as the envelope
around the target [ which o source, if located outside of the envelope, would not impact the target during an SSE

210.90-2 @w et




NRC REQUEST FOR ADDITIONAL INFORMATION

W the event the supports of the source were 10 tail and allow the source to fall.  The impact evalustion zone 1s
detined by the volume extending 6 fthorizontally from the peameter of the Seismic Category 1 object up to a heght
of 351 The impact evaluation zone above 35 1 is defined by a 10-degree cone radiating vertically from the fool
of the object. projected from its peameter. This definition of the impact evaluation zone is Dlustrated i Figure
A 7310 The impact evalustion zone need not extend beyond sesmic Category | structures such as walls or floor
slabs.

Sewsmic Category 1

Where the preceding approaches of separation. segregation, or impact analysis cannot prevent unacceplable
interaction, the source s classihied and supported as seismic Category 11 The seismic Category 11 designation
provides confidence that these nonseismic structures, systems, and components can withstand the forces of a sale
shutdown carthquake i addition o the loading imparted on the sessmic Category 11 supports due 1o failure of the
remaming nonseismically supported portions.  However, the functionadity of these seismic Category 1 sources does
not have 1o be mamtaned tollowing a sale shutdown carthquake

@ Woninghouse 210.90-3



NRC REQUEST FOR ADDITIONAL INFORMATION

Table 3.7,3-]

Seismic Category | Equipment Outside Containment by Room Number

=== == v =
Room No. | Room Name Equipment Description
12101 Division A battery room | Butteries
12102 Division C battery room | Battenies
12103 Spare battery room Spare batteries
12104 Division B hattery room | Batienes
12108 Division D battery room | Battenies
12113 Spare battery charger room
12162 RNS pump room A RNS pressure houndary
12163 RNS pump room B RNS pressure boundary
12201 Division A DC egquipment room DC equipment
12202 Division C hattery room 2 Batteries
12203C Division C DC equipment room DC equipment
i 122038 Division B DC equipment room DC equipment
12204 Division B hattery room 2 Rattenes
12208 Division D DC equipment room DC equipment room
12211 Corndor Divisional cables
12212 RCP tnp switchgear room B RCP np switchgear
12253 Pipe chase RNS containment isolation valves 1
12284 CVS makeup pump room CVS isolatnon valves
- Divisional cable 1o reacton wip swer
12256 Lower annulus CVS/WLS contwnment isolation valves
RNS piping
12257 Pipe Chase CVS/WLS contwnment isolation vadves
RNS piping

21090-4 @
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NRC REQUEST FOR ADDITIONAL INFORMATION

EXCLUSION ZONE

J0°

SEISMIC CATRGORY |
OCOMPONENT

35

Figure 3.7.3-1
Impact Evaluation Zone
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NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1

Question 230 63

The sonl column properties tor honzontal and vertical (P-wave) models are not consistent.  Specifically, () the
damping ratio for 8§ & P wave motions are different. and (b) Poisson’s ratio for soils above the ground water tible
appear to be oo high. Provide an explanation to justily G the use of sime properties tor the horizontal and vertical
models. and (hy the use of a hagh Poisson’s ratio in the analysis

Response (Revision 1)

The strn-compatible so/rock shear modulus and damping (for shear wave) were obtuned from the average
properties of two SHAKE analysis results of the respective sotl/rock profil: using H1 and H2 time histories as
described in Section 2A.4 of the SSAR. These properties shown in Tables 2A-9 through 2A-12 were subseguently
used i the SSIanalysis. Along with these properties. the P-wave velocity and the damping associated tor Pwive
were obtaned and used in the SSTanalyses. The SSAR revision identified below provides the requested explanation

d Fhe genetiec st depesdent shear wave datipiing cibves dor sorbdock mseriab. wore obtasied $eom a4 coblection
OF bbbty best bt s i bon of shedd st aiphittice SO compebensive siidy o easiie Posave
ceammpaig B Boeiy comdicied B senerthy assitived that B owave amd S owave danpig are the same This
anstipiiion was s doe ARG Fhe dolioswiiy sty was pertoried b ovabiate the ebiact o Powave dampiig

Fhe et o sorh protile with Powave vebooity of S OO0 Bsec was apabvsod asime SHAKE 1 i cases
b lane |t Bowave dighipiig woas assiiiiod 10 e the saiie as the S waves dianping cshown o Table 28 0y
M Case 2 the P owive damipiiny was compiied ysing

q,-gl‘;.;.\ b

Fhe above pelationsing s based o 2ero dissipation fob volametin chages. The values bor e and Vs
cbbatied brona Tabde 2A B apd b owas assaiiiied 4o be S OO0 By B arwmmmw Faici
Hhe b b UL et was el Fhie respronss speciia i the o bekd af dhe depth of S0 0 corresponding
o the st eclevabion e compared i Fisare 230644 The sesuhis are alimost sdentical soch that Hhe cirves
ot the e e are easebibitbly soperimposed. The seslis ate ot abloctead by the Powave damping 1abio s
b b e the dac Hiat die sl columi eguom s a0 0 depih s darver dinn L Herts and the spe smotion o+
pronid sirtince s olechively rotaned - the basemat-level i the oo bekd bor i feason e of siables 2
Wittt vabtien bn b0l skpocted B abect S8 fespeonaes sheitbi ity

B Bl B owave vekooity for cach baver i the sorbiock protile s oblamed teom the st -compatible shoss wive
vedoaty and the Porsson's fatios showa 4 Sechion 2A-4 - The calonlated Powave velocibies aie s shown
Tables 2A G ghrouph 2A 12 Depending on-the SS1case and dopih 4o the witer tiable the Pomson's fition of
Hhe sibinerved favers were adipstod. Haecessary. 4o maiam e 2 owive velocry of the witer ¢S 00 Ha .
Hhs addpistinent o B owave velociy aied Bonce the Pomson s fabio. s teeded o fedloct the P wave propagation
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NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1

spieed d sabiiabed thedia The Pomson s rabio bor-bavers above thie wated table e bvpical valies approprite o
v B pesprctive sork probtle . The SSEresishts. particilarby the hortsontal fesponses. aie bedieved 1o be thsepsitive
o bhe chaige ob Porsaons fatio. O the othes Band the vertical besponses For each sotFock case were soverid
by the pesfrective shablow water fabhe citse die 40 the dact £ at vse ob Bowadve vedoo ity o wator fesihis -dess
bteitiabion oF oton with depth s resaliing i barve eloctive douidation ot The parametri SS1study
ot depti b the wirker fable conclided thit the water table at grade level i the govertig conditon 4or each
Fesfactive goneric sl protie andy e For these cases the Poisson’'s rabio v assiimed sich it the Pwave
vebon bbb Hhe wotled bt aiied

SSAR Revision: (Revision [)
Add the tollowing paragraphs in Section 2A 4 at the end of the subsection ttled “Free-Field Analvsis Cases”

The generic stran-dependent shear wave damping curves (og soil/rock matenals were obtained from a collection
of laboratory test results as a function of shear stran amplitude. o comprehensive study to measure P-wave
damping has been conducted. P-wave and S-wave damping are assumed 10 be the same, A study was performed
1o evaluate the ettect of Prwave damping. The soft-to-medium soil profile with P-wave velocity of 5,000 ft/sec was
analyzed using SHAKE in two cases. In Case |, the P-wave damping was assumed 1o 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 V“\ Ps
P
This relationship is based on zero dissipation for volumetric changes. The values for B, and V| were obtained from
Table 2A-10 and V was assumed 1o be S000 ftsec. I B, was found 10 be less than 0.1 percent. the minimum of
0.1 percent was used. The response spectra in the free-field at the depth of 40 ft corresponding 1o the hasemat
clevaton are compared in Figure 2A-32. The results are almost identical such that the curves for the two cases are
essentially supenmposed. The results are not affected by the P-wave damping ratio. This is due to the fact that the
soil column frequency at 40 1t depth is larger than 31 Hertz and the input motion at ground sarface is effectively
retamed at the basemat level in the free-field. For this reason, use of smaller P-wave damping values is not expected
to affect SS1 responses significantly,

The P-wave velocity for each layer in the soil/rock profile was obtained from the stramn-compatible shear wave
velocity and the Poisson's rabos shown in Section 2A 4. The calculated P-wave velocities are also shown in Tables
2A-9 through 2A-12. Depending on the SS1 case and depth 10 the water table. the Poisson's eatios of the submerged
layers were adjusted, if necessary. 10 maintain the P-wave velocity of the water (5,000 fifsec). This adjustment of
P-wave velocity and hence, the Poisson's ratio, is needed to reflect the P-wave propagation speed in saturated media,
The Poisson's ratio for layers abi%e the water wble are typical values appropriate for each respective soil profile.
The SS1results, particularly the horizonial responses, are bebieved to be insensitive 1o 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 10 the fact that use of P-wave velocity of water results in less attenuation of motion with depth. thus
resulting in large effectuve foundation motion. The parametnc SS1 study on depth to the water table concluded that
the water tat fe at grade level is the governing condition for each respective genenc soil profile analyzed. For these
cases, the Povson's ratio is assumed such that the P-wave velocity of the water s maintained.

230.63(R1)-2 .
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NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1

ACCELERATION RESPONSE SPECTRA
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 260 .20

In response to Q260,12 Westunghouse states that Revision | o the standard safety evaluation report (SSAR) includes
revisions o Table 16241 1o retlect the implementation of the process on the regulistory treatment of non-safety

related systems, Revision | deletes this table. Clanty this response

Response

in Revision | of the SSAR the reference in Subsection 16.2.1.1 to Table 16.2-1 of the SSAR was replaced by a
reference o WOAP-13X56 (SSAR Reterence 2. see Subsection 16.2.6). The response 1o RAT 260,12 will be revised
accordingly. The respovise 10 RAL 1001 provides addivonal information on defense-in-depth systems, svstems
tound to be significant in the APGOO implementation of regulatory treatment of nonsafety svatems (RTNSS), and
apphcanon of Quality Group D gindelines.

SSAR Revision: NONE

@ Wasinghous 260.20-1



NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410 110

Provide addinonal mtormation regarding the capability for detection, control, and solation of radioactive leakage
into und out of the SWS. and preventuon of accidental release o the environment.  The discussion should include
hath normal operation and post-accident operation.

Response

The service water systemn antenaces with the poenually radioactive component cooling water system at the
component cooling water system heat exchangers, As described in SSAR Subsecuon 9.2.2, the component cooling
water system is @ closed loop cooling system that provides a barrier to the release of radioactivity between the plant
components being cooled that handle radioactive fluid and the enviconment. Component cooling water system fuid
s normally not radioactive but may become contaminated if leakage occurs from some of ity interfacing systems,
As described in SSAR Subsection 9.2.2.4.5 2 the component coohing water system includes features o detect, control
and solate radioactve mdeakage. including radiation monitoring. The component cooling water system also provides
tor level indicanon and alarm at the component cooling water system surge tank.  As described in Subsection
92245 4 excessive leakage from the component cooling water system causes the water level in the surge tank to
drop and a low level alarm 1o actuate. This is one method tor detecting possible leakage of component cooling water
system flud into the service water system.

Provisions in the service water system design for detecting inleakage of any radioactive thaid include a radiation
monitor that monitors the service water system cooling tower blowdown effluent, and the provision for taking local
service water system fluid samples both upstream and downstream of the component cooling water heat exchangers,
A local sample can be taken of the ower blowdown effluent as well, Tower blowdown flow can be solated by
remote manual control. The tower blowdown valve fails closed upon loss of electrical power or instrument air, The
SEPVICe water system is a cooling water system that normally interfaces wath the environment only through such
means as the cooling tower., discharge of blowdown and backwashing of strainers. The service water syst. . s not
required 1o operate for post accdent conditions, The provisions discussed above for detec bon, control and isolition
of radioactve leakage duning normal operation also apply to post-accident operation.

SSAR Revision. NONE

410.110-1
(B) oo °




NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410 112

Provide addittonal intormation in Section 9.2 1.5 of the SSAR on the instrumentanon that will indicate the valve
positions of the SWS

Response

Power-actuated valves in the service water system are provided with valve position indication instrumentation
Power-actuated valves that operate i an on/off manner include limit switches that provide end of travel indication
Power-actuated vadves that can be operated in a modulating fashion are provided with vanable feedback type devices
that indicate actual valve position,  SSAR Subsection 9.2.1.5 states that heat exchanger inlet block vilves are
provided with posinon indication. Thas statement wall be revised to reflect that service water system power-actuited
valves are provided with vadve postion indication instrumentation

SSAR Revision
Replace the next to last paragraph in SSAR Subsection 9.2.1.5 with the following:

Heat exchanper slet blook vidkve prostiion sdication 4. provided Power actuated valves in the SWS are provided
with valve posiion indication instrumentation

. 1121
Westinghouse bl



NRC REQUEST FOR ADDITIOWAL INFORMATION

Question 410 128

Section 9.2X.4 of the SSAR indicates that the pertortnance of system components 1s demonsteated by continuous
operation. Section Y 2 X5 of the SSAR describes all of the instrumentation for the turbine butlding closed cooing
water system. The instrumentation deseribed does not inclode any temperature or vadve posiuon indicators.  The
stalt fineds that there are temperature indictors shown in the P&ID. I thas s the case. revise the instrumentation
descniption in Section Y2 K4 of the S>SAR. It not. explan how the system heat removal tuncuon can bhe
demonstrated by continuous operation without any temperature indicators.  In addition, explan how leakage in the
system can be detected and isolated.

Response

Temperature indication s provided at locations upstream and downstreamn of the turbine building closed cooling wate
system heat exchangers, and flow indication s provaded for individual cooled components as well as for totd system
flow. Level indication and alarms are provided for the surge tank as descnibed i Subsection 9.2.X.5 and provide
e primary means of detecting leakage into or oot of the system.  The means of solating a leak depends on the
nature and location of the leak, but in general is accomplished by closing the appropriate component isolation valves.
SSAR Figure 9.2.X-1 will be provided m revision 2 of the SSAR.

SSAR Revision
Revise Subsection 9.2 8.5 as tollows:
9.2.85 Instrument Applications

Eowal sadication oF chosed conbing wated sifpe danh devel i provided as well as siipe tairh dow atid bish bevel
bbbt A comtiol B Bk B dhisc B pe Coltabie A fHessiie paee

Promsisre s b comionbobs abe provided where reginied o lesting and Badapoing the svsdem Show indioaor
bt abe bon tbeed b SHtte i okt bt svededn bk bbbl Bdatie b o] B B i bl vertiviie Hows dirig pleii
DR b

Parameters important (o system operation are monitored in the main control room. Flow indication 15 provided
tor individual cooled components as well as tor the total system flow. A total systera fow signal also automatically
modulates open the systein bypass valve, when required, to mantam pamp minimum {low,

Temperature indication 1s proygded at locabons upstream and downstream of the turhine building closed cooling
water system bheat exchangers.  High temperature of the cooling water supply alarms i the man control room.
Temperature test points are provaded at locations to facilitate thermal performance testing.

Pressure indication is provided upstream of the pumps and at each pump discharge. Also, low pressure at the
discharge of an operating pump automatcally stants the standby pump.  Pressure instrumentation at the sarge tank
alarms 0 the main control room on kgh pressure in the tank.

@wmlnmuse 410.128-1




NRC REQUEST FOR ADDITIONAL INFORMATION

r 9

AP60O0O

Level instrumentation on the surge tank provides level indication and both low- and hgh-leve! alarm in the man
ontrol room. Also, at low tank level, a valve 1 the makeup water line antomaucally actuates 1o provide makeup
tlow trom the demmneradized water transfer and storage system

410.128-2 @ Westinghouse




NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410 133

Table 9.2.%-1 ol the SSAR hsts all of the components cooled by the turbine butlding closed cooling water svstem.
Figure 9.2 5.1 of the SSAR s the PEID tor the system. The staft cannt find the isophase bus cooling units and
mascellaneous pump motors in Figure Y.2.X 1, although they are listed i the @able. Clanity the discrepancy and
explan the funcuon of these sophase bus cooling units and muscellaneous pumps

Response

Cooling for the solated phase (sophase) bus cooling unit and miscellaneous pump motors are no longer included
in the design of the turbine buwlding closed cooling water svstem.  The isophase bus is self-cooled and no cooling
water s required. There are no "miscellancous pump motors” that are cooled by TCS, SSAR Figure 9.2 X-1 will
be provided i revision 2 of the SSAR

410.133-1
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NRC REQUEST FOR ADDITIONAL INFORMATION

SSAR Revision

Revise SSAR Table 9.2 X0 as follows

Fable 9.2.8-1

Turbine Building Closed Cooling Water System
Normal Power Generation Operation
(Nomnal Vidues)

Approximate Approximte

Total Fotal

Flow Duty

Component (epm (B/he x 109)

Mot tuibine babe sl comides _ —— — S AARK : ‘ - i bR
Mottt genoiaber deod pamp soless ; ser s e s s I — T
A bk sl b conber — ey T T o L | S - 446
Hyddropen side soal ol conrder P T D e O | e —— Al
Fxostedr ap o) o P 2. 4 T o T e T, ; Xy
ophase-bus IR SRR — e e et R E b e T S ¥ |
Crenerien W0 wogen coolers M s e T A4 %
FH contol conlers, R el 20 e T Se— ¥
Comdeninale i setor cooler - L S e = b
Frbine-pPlant-SamPHag- SYHON ——— s, L e S e ettt o e
MitcoHananns PUBP- IR o e e s e s e e Rt 0.1,
ey P e T T T e R e R4 -~ e e b

Main turbine lube oil coolers ... ..l LR SR e e W T O 10.17
Main teedwater pump seal water coolers ... .., . s W O L N e R e e e 0.40
Aar side seal oil cooler .. L, g iy UL Rt ' A e e, S e R 146
Hyvdrogen side seal oil cooler | ; e . sden AL BB olelEiats ks e R Ry e e e e 0.16
Exciter air coolers . ... ..., .. AF s ey Eata bt ehni B0 0 ol il e o e e A s B 0.8y
Generator hydrogen coolers .. ... ... . L. B | et i Ca . 336
EH control coolers . .. ... ... o oarapi | e e E M o v DO
Condensate pump motor coolers ., ... ..., ., e AV A e g e R 045
Secondary sampling system coolers . . ... ... ... - AR TR e e e o = R, 077
Towd ....... O g e e T L e e e BREABY o et T 4794
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Question 410 136

Section 10012 of the SSAR ists six protective features for the steam and power conversion system. Are any of these
protective teatures satoty-related?

Response

Overpressure protection for the main steam hnes as described in Item B of SSAR Subsection 10.1.2 is a safety-
related function. The other protective features in Subsection 10.1.2 are for investment protection and personnel satety
only

SSAR Revision
Revise Subsectuon 10.1.2, Item B, first paragraph as follows:
B, Overpressure Protection

Spring-loaded sadety valves are provided on both man steam lines, in accordance with the ASME Code.,
Section [T The pressure relief capacity of the safety valves is such that the energy generated at the high-flux
reactor tnp setting can be dissipated through this system. The design capacity of the main steam safety valves
equals or exceeds 105 percent of the NSSS design steamflow at an accumulation pressure not exceeding
HIO percent of the main steam system design pressure. Overpressure protection for the main steam lines is 4
safety-related funcuon. The main steam safety valves are described in Subsection 10.3.2,

. 410.136-1
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Question 410 144

Section 151 of Chapier 13of the EPRI Unhity Requirements Document (Volume [ specifies 22 ey requirements
(Sectons LS. L1 through 1501220 for design hfe. operability, reliability. accessibility, mantinability, and
inspectability tor the turbine-generator design for passive ALWRs,  Describe how the turbme-generator design for
the APGDO design meets cach of these 22 requirements,

Response

The Unhity Requirements Docament does not create licensing or regulatory requirements. Below is a discussion of
how the AP6OG turbine generator design meets the 22 requirements with respect 1o potential impacts on satety -related
components and control systems

re

Design Lite

The tarbine-generator 1s designed for 60 years of service. Some major components, such as the rotors. may
require changeout during the plant lifetime.  The purpose of this requirement is (0 protect the owner's
mnvestment and to improve turbine-generator avadlability. Increasing the turbine generator service period (o 60
years has no impact on safety-related components.

Availability

The wrbine-generator 1s designed for improved reliability in order to support the overall plant rehability goal.
Design features 1o support this rehiability goal include the 22 requirements discussed in this RAJ response. By
reducing the number of unit tnps. the likelihood of challenging safetv-related systems 1s reduced.

Design Margin tor Abnormal Operating Conditions

The wrbine generator and its auxiliary systems are provided with design margins that will allow 1t to continue
(o operate at full or reduced power levels during anticipated secondary side oft-design opevating conditions.
Anticipated off-design secondary side conditions include:

0 Operation at off-normal frequency deviations

o Turbine operaton at 70% power with one string of HP or LP teedwater heaters out of service

o Operation with the MSR-dut of service

0 Operatuon of the generator rotor 2 tmes a year at a tield voltage of 125% of rated load field voltage for
One minate.

Design margins mcrease unit avadlability and reduce the likelihood ot challenging safety-related svsiems,

@ 410.144-)
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Proven Technology

Compaonents of the AP60O wrbine-generator are conventional and typical of those that have been used in other
power plants. This requirement has no unpact on satety-related compeaents and control systems,

Techmcal Analysis

Critena for stress analysis, fatigue, and brttle fracture anadysis of the turbine-generator components are
estublished, These techmical analyses will be prepared for the AP600O and provide design basis information 1o
the operator

Rehability and Accessibility of Threaded Fasteners

Design requirements associated with the use of threaded fasteners and positive locking devices for threaded
tasteners are established to reduce the potential for loss generation due to threaded fastener falure. Reducing
the number of turbine tnps reduces the hikelihood of challenging safety-related systems, Fasteners should be
readily accessible tor removal/installation using manual or hvdinulic wrenches 1o prevent delays during turbine
generator mantenance. This requirement has no impact on safety-related components and control systems,

Maintenance and Inspection Enhancements

Recommendations are provided for enhancing maintenance and inspection of turbine gencrator equipment 10
increase worker productivity and minimize the impact of maintenance, inspection, and test activities on plant
avadabilty. Equipment access, equipment layout, special tools, and maintenance space fequirements are
established. This requirement has no impact on safety-related components and control systems,

Turbine Flow Margin

The turbine is designed with up to a §% flow margin above the flow required 1o meet the maxumum guaranteed
output i order (o provide flexibility in matching steam conditons from the steam generator. This is a standard
design tegquirement tor turbines,  This requirement has no impact on safety-related components and control
systems,

Turbine Loading Rates

The turbine is designed for a load step increase or decrease of 10% in 60 seconds when the plant power level
is in the range of S0 w0 100%. SSAR Subsection 7.7.2 provides information on specified reference transients
that the plant control system is capable of mancuvering through without violatung plant protection and
component limitatons. These reterence transients include a specified 10 percent step load increase or decrease,
Subsection 7.7 1.1 also describes the ramp rate capability without reactor trip or steam dump actuation. This
requirement has no impact on safety-related components and control systems.

410.144-2 @\Mo' -
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10,

13,

Load Following Operation

The APOON 1s designed 1o alow daily load changes between 100 and 30 percent of rated power and is capable
of ransitioning between bascload and load follow operation. The wrbine generator control system has the same
toading and load following charactenstics as the NSSS. This intormation is found in SSAR Subsection 10.2.7
Turbine Control System Rehiability

Provisions wre included to increase the reliability of the control system including turbine overspeed protection,
quick closing steam supply valves, redundant control system features, two-out-of -three voting logic on turbine
governor speed signals. redundant instrumentation. and redundant methods of overspeed protection.

The AP6ONO provides quick closing main stop. control valves, intercept valves. and reheat stop valves 1o prevent
turbine overspeed events. Redundant power sources are supplied 10 the wrbine electrohvdraulic control (EHC)
system and redundant nstrumentation is provided at critical components 1o increase control system reliability,
Two separate methods of wrbine overspeed protection are provided in the AP6X). The first is the normal
overspeed control which s an integral portion of the speed control unit,  The second s the emergency tnp
system which uses three separate speed signals and two-out-of -three logic for overspeed tripping

Addinonal intormation on these AP60O systems is available in SSAR Section 10.2. Incorporation of these
features into the AP6OO design potentially reduces the number of turbine trips, thereby reducing the likelihood
ol challenging sufety-related systems,

Stress Corrosion Cracking Resistant Matenals

Turbine rotor and blade materials are selected and fabrication technigues are employed which have proven
resistance o stress corrosion cracking (SCC). See SSAR Subsecuon 10,23,

Field Repatrable Diaphragm Blade Materials

Provisions are provided for field repair of diaphragm blades in order 10 reduce the outage time required for
diaphragm reparr. This has no impact on sadet s-related components and control systems.

Torsional Shaft Vibrations

Specific provisions to preclude damage due to sub-and super-synchronous torsional shaft vibrations are provided
to reduce the probability of LP turbine blade talures.

One-piece Rotor Designs

The APGOO turbine rotors are Tidly integral,

@ e 410.144-3
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NRC REQUEST FOR ADDIIOMAL INFORMATION

Moitsture Erosion Protecton

Provisions are included for protection aganst moisture erosion of turbine steam path «omponents i order 1o
reduce the need tor blade replacements which resalt in lengthened turbine cutages, and cherefore. reduced plant
avaglabdity, This requirement has no impact on safety-related components and comrol systems,

Rotor Inmterchangeability

LP and Hp rotor interchangeabhity reduces outage tme and spare parts inventory. Tiis has no ampact on safety -
related components and control svstems.,

Turbine Valve Assembly

Proven designs are incorporated into the AP6O0 turbine generator valves and design oritenia have heen
established o control vibration induced tailures

Lube Onl System and Seal Oil System Cleanliness

Full flow filters and corrosion resistant supply japing downstream of the full flow filters in the lube and seal
oil systems s provided 1o reduce lube oil contaminants which are a magor caus © of turbine-genetator bearning
degradation and tulures, This requirement has no impact on safety-related components and control systems.
On-line Diagnostic Monitoring

On-line continuous monitoring and trending instrumentation for the turbine generator is provided to detect and
locate problems before component failures occur. The APO0 turbine-generaton supervisory instramentation
s listed in SSAR Subsection 10.2.5,

Grenerator Retuming Ring Matenial

IRMn- IXCr material is used for the generator retwning nngs (o provide smproved resistance 1o Stress corrosion
cracking.  This requirement has no impact on safety-related components and control systems.

Stator End Winding Supports
Design improvements have been implemented to address end winding vibration and loosening problems. These

problems have caused insulatign breakdown. ground failures, and pnase lead breakage resulting i reduced plant
avaulatmlity,  This requirement has no impact on safety-related components and control systems.

SSAR Revision NONE
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Question 410 150

Sectic: 041022 of the SSAR states that Secnon 3.2 provides the codes and standards for the auxiliary steam
systere Section 3.2.4 states that Table 3.2-3 hists mechamical and Mud system component and s associated
equipment Class and sersmie Category as well as other related information.  However, the st cannot find the

mlormation on the code and standards of the auxiliary steam system i Table 3.2-3 or Secuon 3.2 of the SSAR.
Previde the above information

Response

The auxiliary steam system s safety Classification Class £, The auxibiary steam system is listed in Table 3.2-3 sheet
07 of 107 as one of the systems thit contam no components that are Class A, B, C.or D. Class E components are
designed o industral standards as ¢iscussed o note 12 of Table 1.2-)

SSAR Revision

Revise the first sentence in SSAR Subsection 100410022 as follows

1041022 Component Description

Canden atnl stapdateds apphicable fo the aninihiary seait syadoi are Hsted o Sechian 4 2 Auxihary steam syvstem
component Classilication s as described in Section 3.2,
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Question 410 151

Section 10.4 104 of the SSAR stutes that the auxihary steam system is tested prior o initial plant operation. How
will the test be performed? Where s the test program ! The statf cannot locate it Chapter 14 or any other SSAR
Chagrter

Response

Testing procedures tor the auxihiary steam system are not located i Chapter 14 of the SSAR. The scope of
Chapter 14 s presented in Subsection 14.2.1. Chapter 14 contauns only preoperational and startup tests for systems
that: are rehed on for sate shutdown and cooldown of the reactor: are rehied on for establishing conformance with
sifety Himits: are classihied as engineered safety features actuation systems: are assumed o function during an
accdent: or are used 10 himat the release of radioactive material as desenibed in Subsection 14.2.12 of Regulatory
Gande 170, The auxihiary steam system pertorms none of these functions, theretore testing procedures are not
included in Chapter 14, Testing procedures for the auxiliary steam system are included in the system specification
and vendor equipment instruction manuals which are not part of the AP60O design certification review,

SSAR Revision NONE

410.151-1
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Question 410 153

Section 931 of the SSAR states that (a) the compressed and instrument air systems are free of all comrosive
contiminants and hazardous gases. flammable or wxic. which may be drawn into the airstream and (b) the breathing
air subsystem is free of radioact've contamination (See Information Notice X5-06). How will this be accomphished?
Are the compressor intakes located in an area free of corrosive contaminants and hazardous gusses! Wil repular
penodic checks be made 1o assure hagh quality air?

Response

The wir compressors associated with the compressed and instrument i system (CAS) are focated i the turbine
butlding on elevation 1357 Carbon dioxide and nitrogen are stored in the turbine butlding at elevation 10
These gasses are not corrosive or lammable. Due 10 the free volume of the turbine building and the distan.e
hetween the gas storage site and the inlet to the breathing air compressor., tailures of these bulk PAs Systems are
unhikely 1o attect the breathing air subsystem.

The hydrogen and oxygen bulk gas storage facilities are located outdoors approximately 6507 trom the au
compressor intakes. Postulated talures of these systems would not affect the compressed and instrument air
system (CAS),

No potential rachoactive contamination sources are located near the breathing air svstem compressor intake, A
supplied to the breathing air subsystem compressor is taken from the turbine building. The AP6OO turbine
buillding has no significant sources of airbome radioactivity (refer to SSAR Subsection 12,3.3.4),

The compressor intakes (instrument, service, and breathing air) are located in an area where corrosive
contiminants, radiation hazards, and hazardous gasses are not normaldly found. The compressed air system (CAS)
vonsists of three separate subsystems, The independence of the breathing wr subsystem prevents the type ol
accidents resulting trom cross connections as indicated in Infonaation Notice X5-06, Additionally, provisions
are made tor sampling lines o determine air quality.

SSAR Revision: NONE

410.153-1
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Question 410 158

Why does Figure Y4 11 (Sheet 2 of 2) of the SSAR show (a) the instrument wr dryers (1A and 1B) and (b) the
hreathing an cioergency backup bottles with a dotied hine?  Does this mean they are not part of the system”?

Response
The dotted hines on the referenced drawing are a way ol indicating a commaodity or a packaged device that is

procured directly trom a vendor. The dotted line serves o delineate the boundary of the vendor equipment packaye.
The instrument air dryers (1A and 1B) as well as the emergency backup wir bottles are a part of the CAS

SSAR Rewvision. NONE

410.158-1
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Question 410 159

Revise Secuon 9.3.1.2.2 of the SSAR 1o provide the tollowing information:

h

Because Secnion 9.3.1.2.2 addresses the quality of air i the compressed and instrument ar svstem. the stadl
behieves that ot s mors appropriate o reterence ANSUISA-87.3-1978 (R19X1) on wir quality instead of
Regulimory Guide (RG) 1L6X.3 (lesting) in the last sentence n the second paragraph.  Therefore. modify this
sentence 1o state that "The test performance criteria shall be -28°F dewpoint at line pressure in accordance with
ANSI/ISA-87.3-1975 (R1UR1)."

BeCause Section ©.3,1.2.2 addresses the guality of wir in the compressed and instrument ar system. the statf
behieves that 1t s more appropriate to reference ANSIISA-S7.3-1975 (R19K1) on wr quality instead of Section
Y31 of the standard review plan in the last sentence an the third paragraph.  Theretore, modify this sentence
1o state that "The aftertilters are a disposable cartndge filter capable of removing 98 percent of one micron and
larger  particulates  and 100 percent of  three  micron and  larger  particulates  in accordance  with
ANSIISA-§7.3-1975 (R19K1)."

Provide a commitment 1o NUREG-1275 regarding awr quality for the compressed and instrument wr system by
staung that the ar quality (2K°F dewpoint and particulates < 3 microns) meets the manufacturer’s air supply
requirements for all pneumatc equipment that is erther safety-related or relied upon 1o perform a safety function,

Response

We concur with the recommendations made on the substitution of ANSI/ISA-S7.3 - 1975 (R19K1) for Regulatory
Guide 1 6X.3 in sections a and b,

The SSAR will be moditied 1o state that * The test performance criteria shall be -2X% F dewpoint at line pressure
i accordance with ANSI/ISA-S7 3-1975 (R19K1)."in Subsection 9.3.1.2.2.

Subsection 9.3.1.2.2 will be changed to indicate that "The afterfilters are a disposable cartridge filter capable
of removing Y8 percent of 1 macron and Larger particulates and 100 percent of 3 macron and larger particulates
in accordance with ANSI/ISA-S7.3-1975 (R 19K]1)."

This is not required in the AP600 SSAR hecause only the fourth stage avtomatic depressurization system (ADS)
valve uses TAS for normal gperation. A separate safetv-related accamulator s provided to drive the valve to
the tal-safe posiion. There are no devices 1 the APGOO plant that rely upon instrument air to perform o safety-
related function,

10.159-1
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SSAR Revision: See marked sections of the SSAR as attached 1o and referenced in the response (0 2AL 410,152,

The following are stitements addressing this RAL and SSAR revisions:

i, Revise Subsection 9.3.1.2.2 as follows,
93122 Component Description
Instrument Axr Subsystem

The thsee two oil-dree rotary compressors associated with the instrument air subsystem are each rated a
ROO sctm with o discharge pressure of 125 psig, The compressors are driven by 200-hp motors,

Each of the two ir dryers has a rated capacity of 4600 800 sctm at -640°F dewpoint at 120 psig. The test
perdormance cniterta shall be -280F dewpoint at line pressure in accordance with Regalatory—Gade—4- 683
roconpondatons ANSI/ISA-S7.3- 1979 (R 19K1).

b, Revise Subsectoon 9.3.1.2.2 as follows.

Each of the two prefilters and afterfilters are sized for 4666 800 scfm at 120 psig. The prefilters are disposabie
conlescing cartridge filters capable of removing 999 percent of all morsture larger than 0.3 micron and particulates
greater than 15.0 microns.  The afterfiliers are a disposable canndge filter capable of removing 98 percemt of one
micron and Larger particulates and 100 percent of three micron and larger particulates in accordance with NUREG.
URLUL- Section U3 FANSTISA-S7 3-1975 (R1981).

¢, NO SSAR revision necessary,
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Question 410 161

Because Sectnion 9.3.1.4 of the SSAR addresses the testing ol the compressed and instrument ar system. the statt
helieves that it s mare appropriate 1o reference RG L6K.3 insicad of ANSI/ISA-S7 31975 (RIYX1) on wr quality
in the third paragraph of the section. Therefore. modify the paragraph to state that "During the wmtiad plant testing
PrcE 10 reactor startup upon a complete and sudden loss, a gradual foss, and an increase of compressed ai
pressure as described i RGL6K. 3" This information should also be provided i Section 14 of the SSAR.

Response

The third paagraph of SSAR Subsectnon 9.3.1.4 will be deleted hecause testing of ws opersted safety -related vadves
15 outside the scope of the CAS testing. There are no devices an the AP60O plant that rely upon instrument air 1o
perform safety functions

SSAR Revision Soo nurked section of the SSAR as aitached and reterenced in RAJ 410,182,
The SSAR wall be revised as follows:

The third paragraph of Sectnon 9.3,1.4 will be deleted

93.1.4 Tests and Inspections

The compressors. aftercoolers, recervers, prefilters, drvers, purification systems, afterfilters, and the conuol
pancls are nspected or tested prior o nstallanon. The complete, mstalled compressed wr system s inspected. tested,
and then operated 10 verify it meets s performance requirements. including operwonal sequences and alarm
functions

Arr compressors and associated components on standby are checked and operated periodically. Aar filiers wre
mspected tor Cleanfiness —and-the-desiceamt Dessicant in the air dryers s changed when it no longer performs
according to the manufacturer’s specifications.

Sample poimts are provided downstream of the air dryers in the instrument M subsystem and downstream of
the puritiers in the breathing air subsystem. Each sample line includes a mannal one inch globe valve with a reduced

port.

e

The breathing ar system is inspected. tested, and then operated (o verily s performance requirements,
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Question 410 163

Revise Figure 9.2.9-1 of the SSAR 10 agree with the system description an Section 9,29, For example, the trbie
butlding draun tanks ardd pumps. referred (o an the sys' m description, are not given the same tte in the figure,

Response

Figure Y 2 0-1 has been revised and will be incorpormed into the SSAR Revision 2

SSAR Revision

Revised Figure 9.2.9-1 will be  provided in the SSAR Revision 2

. 10.163-1
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APGOOD

4

Question 310 176

Revise Figure Y.54-1 of the SSAR 10 show the whole syvstem. including the day tank and the piping from the day
tank to the diesel generator

RPﬂUOH%v

A revised Figure 9.54-1 wall be provided in revision 2 of the SSAR

SSAR Revision

Figure 9.5.4-1 of the SSAR will be revised

410.176-1
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Question 410.185

Regarding waste water dranage in the plant, Sectuon 929 of the SSAR states, in part. that leve! controls are
provided ftor the building sumps, surge tank. and waste water retention basin 1o prevent overflow.  The sttt is
concerned that the dramage system (o the sump or surge tank may tal because of events such @s an carthguake,
Provide intormation on food levels and the methods for draming out the water after a limaiting pipe break. assuming
a penod of water leakage while the operator isolates the problem area. Also, identify any safetv-related cyuimnent
in other plant arcas that will he affected by such flooding due 10 pipe rupture

Response.

Protection tor intermal flooding in arcas of the plant containing safety-related svstems or equipment is described
SSAR Subsecnion 34122, The flooding eviduation s based on determaning the postulated flud system Ddlores
which could result in the most adverse internal flooding conditions.  Flooding sources include

High energy piping (breaks and cracks)
Moderae energy piping (through-wall cracks)
Storage tank ruptures

Actuation of fire suppression systems

Flow trom upper elevations and adjacent areas

The internal flooding analysis shows that safety-related systems . structures. and components are not prevented trom
pertorming their required safe shutdown function due 10 the effects of the most adverse fluid system failures.

The hinmting pipe break in the wrbine building w a postulated falure of the circulating water system (CWS) pipiny
or expansion yoint. No credit for urbine bulding dran lines, sump pumps, or level controls is taken for pipe breaks
in the tarbine building. As discussed in SSAR Subsection 10.4.5.2.3 this limiating break will not resalt in detrimental
eifects to safety-related equipment.

SSAR Revision NONE
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Question 410 190

Section 104711 of the SSAR indicates that double valve stanup feedwater isolation s provided by the startup
feedwater control valve (SFCV) and the startup feedwater isolation valve (SFIV). The SFIV serves as a contmnment
wolation valve and closes on a contanment isolation signal or backflow in the line. Descnibe whether the SFCV
will Close on a contwnment isolanon signal, and 1s subject to leak testng in accordance with Appendix 1 ot 10 CFR
Part SO 1t not what are the closure actuation and leakage test requirements for the SFCV?

Response

SSAR Subsconions 781134 and 7.3.1.1.4.4 discuss the "Engineered Safety Features” solation logic for the startup
feedwiter system.  The isolaton logic is iltustrated on Figure 7.2-1 sheets 2, 10, and 11

The contwnment isolation features for the feedwater line include the secondary side of the steam generator. the maun
teedwater, moun steam and blowdown hines inside contunment. and the feedwater and startup isolation valves outside
contanment. The strtup feedwater control valves are not a part of the contanment boundary and thus not subject
to leakage testng under 10 CFR SO Appendix J. The valves are designed and procured to comply with industry
standards relative o seat leakage.  As specified in the SSAR, the valve design is such that positive isolation s
provided independent of the valve nim surfaces and theretore will provide rehiable solation

SSAR Revision: NONE
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Question 410 208

Section 7.4 of the SSAR dentifies safety-related equipment located outsids contanment.  This should be referenced
i Secnon A5 There is no equipment important-to-safety whose failure could adversely atfect satety-related
equipment (see Q410.27) Clarify why this is the case. Further, Section 3.7.3.13 of the SSAR discusses methods
ol protecting safety-related SSCs trom adverse interaction with non-safety-related SSCs. Secuon 3.7.3.13,1 savs that
physical separation 1s provided between safety-related and non-satety-related SSCs o the maxunum extent possible.
Clarify how satety-related SSCs are protected of the physical separation cannot be achieved.  Any nonseismig
component adentified as a source 1s evaluated according 1o gudelines in Sections 3.7.3 131 through 3.7.3.13.3 and
appropriate protection s provided. Section 3.5.1.1 of the SSAR should reference Section 3.7.3.13 for clanty.

Response

A reference 10 Sectnior 7.4 has been added in Sectuon 3.5, This defines the safety-related equapiment requared for safe
shutdown both giside and outside contnment. The equipment reguired for safe shutdown s Classified as safety-
related. Thos fandure to funcoon of nonsalety-related equipment does not jeopardize safe shutdown, The talures of
nonsafety-related equipment that could affect safe shutdown are structural or pressure boundary tailures resulting in
effects such as miassiles, flooding, pipe whip and jets. The falures resulting i massiles are discussed in SSAR
Section 3.5, Those due to tlooding and pipe rupture are discussed in Sections 3.4 and 3.6, Gravitational massiles
resulting trom scismic tadures are discussed in SSAR Subsection 3.7 3,13 This subsection is already referenced in
Section 4.5, Ax described therein, the nonsafety-related component 1s upgraded to seismic Category 11 when other
methads of protection cannot be acineved.

SSAR Revision:
Revise turst paragraph of Section 3.5 as follows:

General Design Criterion 4 of Appendix A to 10 CFR S0 requires that structures svstems and components
umportant 1o safety be protected frony the effects of missiles. The AP600 criteria for protection from postulated
missiles provade the capability to safi Iy shut down the reactor and maintan it in a sate shutdown condition. The
APAHOO critenia also protect the imeeray of the reactor coolant system pressure boundary and mantan oftsite radio-
logical dose/concentration levels within the limits defined in 10 CFR 100, Systems required for sale shutdown are
wdentified i Section 7.4,
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Question 410,213

Westinghouse states that the APODD uses only safety-refated systems and egquipment 1o establish and maintain safe-
shutdown conditions, and that there s no equipment important-to-safety (as defined in Q410.27) outside the
contanment that requires massile protection. Justity this statement. 1S dus statement also true for the defense-in-
depth systems and equipment that are dentified 1n Table 3.2-3 of the SSAR. and for the systems and equipment
wentified as important by the analysis 1o determine the need tor the regulatory reatment of non-safety-related
systems! I so, gustily. It not. describe the systems and the protection provided,

Response

The APOUO has no equipment important to safety as defined in RAT 410.27. that is, nonsafety -related equipment
whose Enlure could adversely affect the ability of safety-related equipment to pertorm its safety function. Equipment
required for safe shutdown is classified as safety-related.  Thus fadure of nonsatety-related equipment to tunction
would not jeopardize safe shutdown. The potential talures resulting in missiles are discussed in SSAR Section 1.5,
Gravitational missdes resulting from seismic tatlures are discussed in SSAR Subsection 3.7.3.13.

Detense-in-depth systems and equipment are not safety-related systems and equipment and are not reguired for safe
shutdown,

The APHO evaluaton of the regulatory treatment of nonsafety-related systems (RTNSS) desonbed in Reference
410.213-1 wdentifies a smadl number of nonsafety-related systems as defined by RTNSS) the wild be aviulable
during redoced reactor coolant system inventory conditions (midloop).  The recommended lutory oversight
outlined in Reference 410.213-1 tor these systems is that they be operable prior to entering reduced reactor coolant
system inventory conditions. Missile protecuon is not required for these systems,

Reterence

4102131 WCAP- 13556, APA0 Implementation of the Regulatory Treatment of Nonsafety-Related Svstems
Process Summary Report, September, 1993,

SSAR Revision NONE
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Question 410 219

The March IX 1993 response 1o Q410,63 states that no safety-related equipment or equipment important-to-safety
reguires protection trom anternally-generated missiles beouse there are no credible missile sources.  The staff
behieves that this 18 an incorrect charactenization. The Atety-related equipment that requires missile protection.
The means of providing protection is by ensuning that there are no credible missile sources. Section 3.5 of the SSAR
should clearly stte what safe shutdown structures, systems, and components must be protected from missiles
[mtemnally-generated (outside contanment). internally-generated (inside contwinment). turbine  generator, those
generated by natural phenomena. and externally-generated | 1f the same SSCs must be protected for all these missile
hazards. W should be so stated i Section 3.5 of the SSAR. It ditferent safety-related SSCs must be protected tor
different missile hazards, then the SSCs should be identified in the appropriate missile section of the SSAR.

More specifically. the sttt needs 10 know what safe-shutdown equipment is located in the containment, what missile
sources exastin the contanment that could adversely affect this equipment, and how this equipment is protected from
these missiles. Also, there is no discussion regarding separation of redundant divisions of safety-related svstems,
Is there physical separation between redundant divisions of safety-related systems inside the containment? 1f so. what
15 the nature of the separation (physical distance. enclosure i separate compartments. or the use of barners)’

Response

SSAR Subsection 1.5.2 wdentifies those structures, systems. and components that are required for safe shutdown of
the plant and require protection from externaily generated missiles and from interally generated missiles as well,
The response 10 RAL 41067 discusses the protection of sale shutdown equipment inside the containment from
potential misstle sources,  As stated in the RAIL response. no missile source exists in the containment that could
adversely affect the safe-shutdown equipment inside containment, SSAR Appendix 9A 3.1.1 of the fire protection
analysis provides a discussion on physical separation and redundant divisions of safe-shutdown systems inside
contwnment.  Responses (0 RALs 41064, 41068, and 410.69 discuss how safe shutdown equipment inside
contwnment s protected from the effects of externally generated missiles.

SSAR Revision
Revise SSAR Section 1.5, page 3.5-2 after the sixth bullet as tollows:

«  Equpment required for safe shutdown is located in plant areas separate trom potentiad missile sources wherever
pracucal.

The APOOO pacsive design minamizes the namber of safety-related structures, systems, and components reguired
for safe shutdown. Systems required for sate shutdown are identified in Chapter 7. Safety class structures. sysiems
and components. thei locabion, seismic category, and quality group classifications are given in Section 3.2, General
armngement drawings showing Jocations of the structures, systems and components are given in Section 1.2, The
arcas required for safe shutdown, and the major systems and components housed therein that are required 10 he
protecied from inernally and externally generated missiles for safe shutdown. are summanzed below:
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e The contwinment vessel. includ - the reactor coolant loop, and passive core cooling system inside comamnment
e The sheld bulding. including the passive contmnment cooling system

¢ Contunment penetration arcas, including contanment isolation valves and Class [E cables

* The control complex including the main control room,  reactor protection system, batieries and do switchgear

¢ The spent fuel put

Rewvise SSAR Scctuon 3,52 as tallows;

O BHUEes By Re e

COMPenents 16 be Biotactes e
Externally Generated Missiles

e ARG frasctves dosssn Sriiiises the bl of sabety okt SR e Systems aficd compuoneits fogiied
b s ltdowin Svctoms foiiied Hor sale shisdown are dentibod - Chapior 7 - Sabely class sigcifes, syt
Ak comi e I OCatOR et CHREORY i qiiahity SEonP chassHicabons s sven 0 -Sechion 3.2 Cenesa
AFfaR et s ShowHiE docations of the SHHCRIES . Svalerms - aid- compoReits 4fe given 9 Sechon -2 The

o The contariient vessel g e Bt conlant doup aid Passive cor conliig Syster sl contaiient
s Fhe shiekd buskding ahclichpg the passive contarment coolng syvstem
o L Onaent PeRetiation aieds . s lsding - comtame rt-isolabon valves and Class e cables
s The controb complen srtudiig Hhe B coRtFol B Feacion PROCEOR Sy sk, Batbtedivs abid o Swik heva
o Fhe spesnt ol pab

Protecnon trom external missiles 18 provided by the external walls and roof of the nuclear istand structures
Operings through these walls are evaluated on a case-by-case basis 10 provide confidence that a missile passing

throuch the opemng would not prevent safe shutdown and would not result in an offsite release exceeding the limits
det 10 CFR 100 -

410.219-2
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Question 410.243

Address the following concerns regarding the nuclear island non-radioactive ventilation system (VBS). The staff
expects that under all postulated radiation conditions, the VBS will be abie to continue to operate and protect the
control room operators as long as there is power available, The following questions are based on this premise.

4. Charcoal adsorber efficiency for organic iodine removal should be 95 percent, not 90 percent, to be able to take
credit for the VBS to function as a first line of defense under the "Defense-in-Depth" concept. In order to
specify a 95-percent 1odine removal efficiency, specify that an iodine penstration of < | percent for a 4-inch
depth of activated carbon cell when laboratory testing is performed at 30 “C and = 70-percent relative
humidity, or an iodine penetration of < 0.7143 percent for a 4-inch ‘epth of activated carbon cell when
laboratory testing is performed at 30°C and = 95% relative humidity. in accordance with ASTM D3803-89
standards. Revise the SSAR accordingly

b. The November 16, 1993, response to RAI 100.10 indicates that the VBS is credited initially followig a
"HIGH" (not "HIGH HIGH") radiation signal in conjunction with the VES to meet GDC 19 dose limits
Therefore, the VBS filtration subsystem should be safety-related. and comply with RG 1.52 positions and Table
4-1 of ANSI'ASME N509- 1989 for instrumentation and controls

If the VBS is not credited in conjunction with the VES to meet GDC 19 dose limits following a "HIGH" and/or
“HIGH HIGH" radiation signal, then the VBS filtration subsystem is non-safety-related. and needs to conform
only to the guidance of RG 1.140. However, detailed categorical conformance with RG 1.140 positions and
Table 4-2 of ANSI/ASME N509- 1989 should be provided for instrumentation and controls.

Revise Section 9.4.1 of the SSAR and WCAP-13054 regarding conformance to Sections 6.4 and 9.4.| of the
SRP to show conformance with RG 1.52 or RG 1.140 (as applicable based upon the response to the above
comments), ANSUASME standards NS509-1989, NS10-1989 and ASTM D3803-1989 and ASME code
AG-1-1991

¢.  Provide the rationale for installing the supply air filter fan upstream of the air filtration unit in contrast to the
conventional design at current operating plants. The rationale should address continued fan operability during
the accident conditions without clogging due to foreign debris, including radioactive debris, during accident
conditions. Note that the conventional design of filtration units provides filtered inlet flow to the supply fan(s),
Revise the SSAR accordingly.

d. The following concerns pertain to the VBS Flow Diagram Figure, VBS MS 006:
I. For the “Normal Operation” mode:

A. "Data Point 108" - The supply flow for the clean and reference material store area is 1340 SCFM anc the
return flow is 930 SCFM. Provide the rationale for this difference, and/or revise the figure accordingly

B. The supply flows to the MCR kitchen and toilet room are 300 and 100 SCFM, respectively. The discharge
flows are 380 and 120 SCFM. Provide the rationale for these values, and/or revise the figure accordingly .

410.2431
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. The supply flows to the technical support center men's room. women's room and Kitchen are 350, 350,
and 400 SCFM, respectively. The discharge flows are 400, 400, and 450 SCFM, respectively. Provide
the rationale for these values, and/or revise the figure accordingly.

2. For the "Smoke Removal Mode” for the MCR:

-

The tagging room supply flow at data points 51 and 52 is 235 SCFM each, and the return flow at data point
106 is 700 SCFM. Provide the rationale for these values, and/or revise the figure accordingly.

3. For the "“Smoke Remo'al Mode" for the TSC:

The supply flow to the offices at data puint 93 is 1480 SCFM, and the return flow at data point 125 is 2080
SCFM. Provide the rationale for these values, and/or revise the figure accordingly.

e.  Provide the following information on Sheets 3, 4, and 5 of 6 of Figure 9.4.1, and Table 9.4.1-1 of the SSAR

1. Provide flow diagrams and corresponding data for the Division A and C, and B and D Class |E electrical
rooms HVAC subsystem and Division A and C. and B and D emergency battery rooms exhaust.

L]

Provide the rationale for providing only 25-percent efficiency for Division A and C. and B and D air
handling unit (AHU) prefilters.

3. Explain why Division B and D emergency battery room exhaust fans have 5 horse power (HP) motors
verses Division A and C exhaust fans have 3 HP motors with identical flows of 2,400 SCFM per fan. as
identified in Table 9.4.1-1 of the SSAR.

4. Clarify the system capacity for the Division B and D Class IE electrical room HVAC subsystem. which
is shown as "15,00 SCFM" on page 9.4-42 of Table 9.4.1-1 of the SSAR. Revise the SSAR accordingly.

Response:

4. The nuclear island non-radioactive ventilation system (VBS) supplemental air filtration subsystem operating
during abnormal modes is a defense-in-depth function when VBS is operable and an ac power source is
available. There is no credit taken for VBS filtration operation in the main control room habitability analysis
to meet General Design Criteria 19 limits under accident conditions. The main control room operator
habitability requirements under accident conditions are provided by the main control room habitability svstemn
(VES) which is designed to safisfy nuclear safety-related system design and seismic Category | requirements
and satisfies Regulatory Guide 1.52 positions.

410.243-2
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2]

Since the VBS is nonsafety-related and is not required to be operable after a design basis accident. a 95%
charcoal adsorber efficiency in conjunction with a 1% penetration should not be applied to design and
surveillance requirements for the supplemental air filtration unit charcoal adsorber and a charcoal adsorber
efficiency of 90% is adequate for iodine removal based on non-engineered safety features filtration systems

2signed in accordance with Regulatory Guide 1.140. The main control room habitability 'radiological analysis
for the VBS supplemental air filtration unit in a defense-in-depth function is described in the response to RAl
450.010. This analysis was performed using the 9% charcoal adsorber efficiency and concluded that General
Design Criteria 19 dose limits are not exceeded under accident conditions.

As described in SSAR Subsection 9.4.1, the VBS supplemental air filtration subsystem is designed, constructed
and tested in accordance with ASME N509-1989 and ASME N510-1989 to satisfy the guidelines of Regulators
Guide 1.140. ASME N509-1989, Section 5.2.3 requires that charcoal adsorbent media used in non-engineered
safety features adsorbers meet the laboratory testing requirements of ASME AG-1-1988. Section FF.

Initiation of VBS supplemental air filtration operation during abnormal postulated radiation conditions is a
nonsafety-related, defense-in-depth function following receipt of a "High" radiation signal. Upon receipt of
4 "High-High" radiation signal, which is an indicator that VBS supplemental air filtration mode is not available
or not functioning properly, the VBS safety -related main control room pressure boundary isolation dampers are
automatically closed and the safety-related VES is automatically initiated. Only the safety-related main control
room pressure boundary HVAC isolation dampers in conjunction with VES are credited in meeting General
Design Criteria 19 dose limits following a "High-High" radiation signal.

In addition, ASME AG-1 Code provides design. construction, performance, and testing requirements for the
nuclear safety-related air and gas treatment system only, and ASME N509-1989 s applicable to both nuclear
safety-related and nonsafety-related air and gas treatment systems. Therefore, Regulatory Guide 1.52 and
ASME AG-1-1991 design criteria do not apply to VBS and application of Regulatory Guide 1.140 and ASME
N509-1989 for normal air filtration system design is appropriate. Conformance to Regulatory Guide 1,140
positions is described in Appendix |A of the SSAR. Additional information regarding conformance to
Regulatory Guide 1.140 is provided in the response to RAI 410.240 and 410.241. Conformance to the

instrumentation and controls requirements in Table 4-2 of ASME N509-1989 is described in the response to
RAI 410240,

The VBS supplemental air filtration unit supply air fan is located upstream of the air filtration unit in order to
meet the requirements of Section 4.7.2. "Habitability Systems” of ASME N509-1989. Subsection 4.7.2.(¢)
states that "The makeup air fan shall be located up<tream of the air-cleaning unit if the air-cleaning unit is in
a contaminated space”.  Subsgction 4.7 2.(e) states that “Recirculating system housing should be kept at a
positive pressure if located outside the habitable boundary in a contaminated space or interspace”. The
interspace refers to all other space - contaminated or clean - where the nuclear air treatment system or its parts
may be located. VBS supplemental air filtration units are located in the equipment room at elevation 1356
of the auxiliary building which could be a contaminated space after a radioactivity release event. Therefore.
installing the supply air filter fan upstream of the supplemental air filtration unit and designing the unit housing
for positive pressure are consistent with the design philosophy specified by ASME N509-1989. The positive
pressure unit housing design enhance constructability, reduces cost, minimizes the unit housing and filter bypass
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leakage concern compared to a negative pressure unit housing design; therefore, VBS supplemental air filtration
unit operability and maintainability is improved.

I, For the "Normal Operation” mode:

A "Data Point 108" - The difference between the supply flow (data point §3) and the return flow (data point
108) for the clean and reference material storage area is 100 SCFM of transfer air flow into the toilet room
(data point 146) and the kitchen area (data point 147) in order to ensure directional flow in the toilet room
and kitchen area. The balance of 100 SCFM transfer air flow is described in item d. | B.

B. Main control room toilet room has supply flow of 100 SCFM (data point 45) and exhaust flow of 120
SCFM (data point 146) and kitchen area has supply flow of 300 SCFM (data point 46) and exhaust flow
of 380 SCFM idata point 147). The balance of 20 SCFM is transferred from the clean and reference
material storage area to the toilet room and the balance of 80 SCFM is transferred from the clean and
reference matenal storage area to the Kitchen area.

€. Technical support center men's room has supply flow of 350 SCFM (data point 75) and exhaust flow of
400 SCFM (data point 141), women's room has supply flow of 350 SCFM (data point 74) and exhaust flow
of 400 SCFM (data point 142), and dining ‘kitchen area has supply flow of 400 SCFM (data point 65) and
exhaust flow of 450 SCFM (data point 144). The technical support center corridor has supply flow of 300
SCFM (data point 69) and return flow of 150 SCFM (data point 111) with the balance of 150 SCFM extra
air transferred to the men’s room (50 SCFM), the women's room (50 SCFM), and the dining/kitchen area
(50 SCFM).

2. For the "Smoke Removal Mode” for the main control room:

The tagging room supply flow (data points 51 and 52) is 235 SCFM each, and the return flow (data point 106)
is 700 SCFM. The main control room/technical support center toilet exhaust fan is isolated during the smoke
purge mode. The portion of supply air to the toilet and kitchen area is exhausted through the tagging room
(data point 106).

3. For the "Smoke Removal Mode” for the technical support center:

The supply flow to the offices (data point 93) is 1,480 SCFM, and the return flow (data point 125) is 2,080
SCFM. The main control room/technical support center toilet exhaust fan is isolated during the smoke purge
mode.  The portion of supply air to the cornidor, toilet and kitchen area is exhausted through the offices (data
point 125) -

. Relevant system process data information (flow rates. temperatures, and pressures) are contained in various
engineering documents and are available for review at the design agent offices as discussed in response to
RAI 410 238

[

Division "A and C" and "B and D" air handling units (AHU) are designed with 25% efficiency prefilters
and 80% efficiency high efficiency filters as indicated in Subsection 9.4.1.2.1. Table 9.4.1-1 (Sheets 4 and

4102434
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5) and Figure 9.4 1-1 (Sheets 3 and 4) of the SSAR. The prefilters function is to extend the life of high

efficiency filters

3. The Division "A and C" and "B and D" emergency battery room exhaust fans should have
(HP) motors. The SSAR will be revised accordingly

5 horse power

4. The design air flow for the Division "B and D" Class |E electrical room HVAC subsvstem air handling

units should be read as "15.000 SCFM". The SSAR will be revised accordingly
SSAR Revision: SSAR Table 9.4.1-1 shall be revised as follows:

Table 9.4.1-1 (Sheet 4 «i 6)

Component Data - Nuclear Island Nonradioactive Ventilation System
(Nominal Values)

Class |E Battery Room Exhaust Subsystem
Exhaust Fan Data

Quantity per electrical division

System capacity per fan (%) . 100
Design air flow rate (scfm) 2.400
Fan static pressure (in. W() 0 D5
Motor nameplate horsepower | . . . A 2050
Table 9.4.1-1 (Sheet 5 of 6)
Component Data - Nuclear Island Nonradioactive Ventilation System
(Nominal Values)
D. Division "B" and "D" Class IE Electrical Room HVAC Subsystem
Supply Air Handling Units
-
Quantity : ; .
System capacity per unit (%) ce e 100
Design air flow (scfm) +5:00 15,000
Fan static pressure (in. WG) 6.5
Motor nameplate horsepower 30
410.243 5
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Question 43575

The APGOO RTNSS report (WCAP-13K56) identifies three soreemng critenia that are used 10 determine it nonsafety
SSCs involved in the calculation of itating event frequencies are important enough to be considered tor regulatory
oversight.  The last two critena appear to be inconsistent with the RTNSS process identified in SECY-94-0%4,
“Policy and Techmcal Issues Associated with the Regulatory Treaument of Non-Safety Systems in Passive Plant
Destgns” dated March 2%, 1994, These crtena eliminate nonsafety SSCs (that prevent occurrence of imtiating
events) from regulatory oversight based on a relative measure of their importance: whereas the Commission paper
states that "nonsafery SSCs used 1o prevent the ocourrence of initiating events will be subject 1 regulatory oversight
apphied commensurate with thewr R/A massions for prevennon.”  The critenia are espectally inappropniate for
evaluating the offsite power systems in the AP600 design because application of the cnitenia has resulted in
chimination of the offsite power systems trom regultory oversight during power operating modes. although they are
key 1o the establishment of foss of offsite power trequency and have always received regulatory attention. The staft
believes that the availability of the offsite power sources need to he controlled by technical specifications during all
plant modes.  Address this concern,

Response

The reguliory oversight for offsite power systems duning power o, oo provided in the technical specification
reguirements tor the operability of offsite (and onsite) electrical power sources for existing plants. 15 based on
meeting the techmeal specification screening cnteria in reference 43575-1. For existing plant technical
specifications. the safety-related ac power is required to provide the capability 1o mitigate the consequences of an
event (Critenion 3 of reference 435.75-1). These ac power sonrces are needed tor operation of the vanous pumps
that directly provide safety ijection and core cooling. along with the cooling water tor the various support system
pumps.  The techmical specification screening criteria do not adentify components tor inclusion in technical
specihications because they can help to preclude the initiation of the event,

For the APOIN, no ac power sources are required to support the operation of the safety-related passive systems in
the performance of ther mitigation funcuons following an event.  The results of the focused PRA described
reference 435,752 confinms that the nonsafetv-related ac power systems. including the offsite power sources, are
not significant to plant safety, and therefore, are not identified by Critenion 4 of reference 435.75-1. The application
of the screening criteria in reference 435.75-1 o the AP600 SSCs does not identify any required ac power sources,
The techmical specifications in SSAR Subsection 3.8 of Section 16.1 provide the required electrical power system
LOOs which are adentified by the screening criteria. The offsite power systems and the associated onsite power
systems. such as the wansmission switchyard and plant ac distribution equipment, are not reguired to be included in
the regulatory oversight provided by techmical specitications,
-

@w . 435.75-1




NRC REQUEST FOR ADDITIONAL INFORMATION

The RTNSS process described in reference 435.75-2 includes a comprehensive evalaaton of nonsafety-related SSCs
that prevent the occurrence of intiating events. Consistent with reference 435.75-3 (approved by the Commission ).
the last tvao entena provide a specitic means to evaluae the importance of nonsatety-related systems for prevention
of specific initating events considered in the AP600 PRA. Reference 435.75-3 requires an evaluation of the unpact
and sigmificance of the reliabdity/avadlability missions for prevention of the initiating events on plant satety, The
regulatory oversight wdentified for the nonsatety-related SSCs should be based on the stgnificance of the mission(s)
they pertorm in preventing an imtiating event.  The critena in reference 435.75-2 were specifically developed o
quantitatively assess the significance of these missions,

For AP60O, the satetv-related passive systems do not reguare ac power sources 1o perform their accident mitigation
tunctions, Theretore, the avalability of ac power following an event will not prevent these systems trom performing
thewr safcty-related tunctions,  The results of the PRA evaluation contirms that the loss of offsite power 15 not
unportant from the perspective of at-power risk

Using this process. an RTNSS-significant massion s identified for ac power soarces and the associated electrical
distribution equipment in reference 4357520 The mission identified 1s to prevent the loss of offsite power during
shutdown with reduced RCS inventory conditions.  As discussed in reference 435.75-2, the need for additional
regulatory oversight during reduced inventory, shutdown conditions, was identutied and short-term availability
controls wre provided in Table 1.3-3

Reterences

435.75-1  Tinal Pohicy Statement on Technical Specifications Improvements for Nuclear Power Reuctors, Federal
Register, Volume 17X, Number 139, July 22 1993,

435.75.2 WCAP-13856, "AP60 Implementation of the Regulatory Treatment of Nonsafety-Related Systems
Process, Summary Report.” September 1993,

435.75-3 SECY-94-0%4, "Policy and Techmcal Issues Associated with the Regulatory Treatment of Non-Safety
Svstems in Passive Plant Designs.” March 1994,

SSAR Revision. NONE
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Question 440 54

The sttt addressed concerns relating to rapid boron ddution during a PWR startup raised by the French regulatory
authority in NUREG/CR-SX19. The French authority postulated a scenano that starts with the highly borated reacior
hemng deborated as part of a startup proceduare. The reactor is at hot condition with the reactor coolant pumps (RCPs)
running and the shutdown banks removed.  Unborated or diluted water is being pumped by charging pumps trom
the volume control tank into the cold leg.

The imtiating event 1s a loss of oftsite power that results in tnipping the RCPs and charging pump. and scramiming
the shutdown rods. The charging pump comes back on line yuickly when the diesel generators start up. Charging
continues antil the volume control tank is empty. This diluted water is assumed o accumulate in the lower plenum.
{1s then assumed that the offsite power is recovered and the RCPs are restaned. The RCP restart causes the shug
of diluted water to rapidly pass through the core and results in a potential 10 couse a power excursion sufficiently
large o damage the core. Another variation to this scenario includes an event having the slug of deborated water
through the core by inadvertent blowdown of an accumulator.  In light of these potential rapd boron dilution
scenanos, show the adequacy of the AP60O design by demonstrating that the rapid boron dilution events are
incredible. the results are not serious if they occur, or proposing protective measures,

Response

The chemical and volume control system is designed to address a potential rapid boron dilution scenario in the event
of a loss of power to the two CVS remotely-operated demineralized water system isolation valves. When power s
nterrupted the chemical and volume control system makeup pumps stop and two satety-related motor operated gate
vadves, i senes, from the demmneralized water system automatically close to isolate the unborated water source. In
addition, the three-way chemical and volume control system makeup pump suction valve is antomatically aligned
to the boric acd wnk. The chemical and volume control system makeup pumps are sequenced onto the diesel
generator but will not restart unless actuated by a low pressurizer level signal or the makeup control system.  In the
event that the pumps are actoated. the system s aligned to take suction from the borated water source and the
unborated water source is isolated. Restoration of power 1o the isolation valves does not result in the vadves opening,
The APOOO chemical and volume control system does not have a volume control tank, Loss of  power does not
result in & ddution event,

Refer to the response to RAL 440,122 for a related discussion,

-

SSAR Revision NONE
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Question 440 58

Describe what changes have been incorporated mto Chapter 16, "Technical Specificauons.” of the SSAR for AP6IX)
1o deal with shutdown operations. Identify any deviations from the guidance specified in NUREG- 1449 (Sections 6.5
and 7.3.2) tor shutdown Techmeal Specificanons and jusuty the devianons with appropriate technical bases isee also
Q440 .53, Q43055 440,56, Q440.71, and Q440.72),

Response

The specific technical specificanon guidance provided in Subsections 6.5 and 7.3.2 of NUREG-1449 relates 1o
concerns with the shutdown operation of existing plants. Existing plants have substantially ditferent system designs
and e operating with techmcal specitications based on NUREG-(452 or carhier standards. However, the underlying
concerns relating to causes of events and recovery from those events during shutdown operations are applicable 10
APGOO. The objective of the NUREG-1449 guidance for improvements 1o existing technical specifications is 1o
reduce the likelihood that an event will occur duning shutdown conditions and to help assure that systems are
avadlable o mitgate the consequences of an event that occurred during shutdown.

The NUREG-1449 position, that additional requirements for decay heat removal capability are needed during
shutdown, 1s hased on reducing core damage trequency.  The core damage frequency is both a function of the
frequency ot intating events and of the effectiveness of mitigating systems. For existing plants, an acceptable core
damage trequency is heavily dependent on reduction in the frequency - imtiaung events, However, for the AP6I0,
the focused PRA sensitivity study performed for the RTNSS evaluau on and documented in Reference 44() 55-1.
shows that core damage frequency goals can be met assuming no credit or mitigation functions of nonsafety-related
systems such as the acuve decay heat removal systems and their supporting systems.  Additionally, the normal
residual heat remvoal system does not meet Criterion 4 of  Reference 440.55-2. Theretore, due to the availability
ol passive safety-related systems that have specific requirements for operability during shutdown conditions, there
are 0o LCO requirements for the normal residual heat removal system during shutdown or refuching for AP&0

Table 440581 summarizes the technical specification LCO reguirements for safety injection and core cooling using
the saferv-related. passive systems duning shutdown conditions in Modes S and 6. These requirements help to assure
the aviuliability of the required systems and equipment needed in the event that the normal residual heat removal
capability ¢ lost. The LCO requirements for the safety-related. passive systems are based on meeting Criterion 3
of the Reference 440 55-2 and are consistent with the guidance provided in NUREG- 1449,

The elecincal system LCOs for shutdown operations are consistent with NUREG-1431. These LCOs require that
clectrical sources and distribution trauns be OPERABLE as required 1 support systems and equipment required to
be OPERABLE by other LCOs,

The techmcal specificauon LCOs for the associated instrumentation and control systems will be revised to supnort
detection and mngation of shutdown events. The revised LCOs will be submitted with revision 2 of the AP&K)
SSAR.
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APGOO

References

440.55-1  WOAP-1IRS6, "APGOO Implementation of the Regulatory Treatment of Nonsafety-Related Systems
Process, Summary Report.” September 1993

405%-2 Final Policy Statement on Technical Specifications Improvements for Nuclear Power Reactors, Federal
Register, Volume 178, Number 139, July 22, 1993

SSAR Revision

The associated technical specifications, along with revised bases tor each of the revised techmcal specthications
will be included i revision 2 of the AP60O SSAR

Se——e Westinghouse
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Table 440 58-1

=
MOk Automatic Core Makeup Passive RHR IRWST Contmnment Contmnment
Daopressurtion I antk Conling
System
h- S
MODE $ 9 10 paths e (M (e heat One apection None Nome
RUS pressure OPERARLE OPERABLE exchanger flow path and
Poundary OPERARLE one
Closed Al patlhs recirculation
hosod sump flow path
OPERARLY
MO < Sagiex |, 2, None None e mpection L lomuty Two water
ROS pressare and Y open flow path wwl capability flow paths
botndury open one OPERAKLI
recirculanon
sump flow path
OPERABLE
P~
MODE < Stages 1, 2 Nane Nome Two injection Closure Two water
ROS pressure and 1 open flow paths and capabuliny flow paths
boundary open two OPERABLE
reduced RUS recireulation
mventony sump flow
fraths
OPERABLE"
MOk & Stages 1, 2 None None Two injection Cleowure Two water
Reactor and 1 open flow paths and capaility flow paths
mtermals Wo OPERARLE
plivce, refushing recirculation
cavity not full sump flow
paths
OPERAKLE
MODE & Nione Nopie None None None None
Reactor
mtemals
removed,
refuchng caviy -
full
m*

Note I The IRWST mpection flow path ssolation valves are closed in this mode.
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Question 440.78

The NRHRS relief valve, which provides for the low temperature over-pressure protection (LTOP), is sized to
prevent over-pressure of those credible events with a water-solid pressurizer. Section 5.2.2.1 of the SSAR states
that the mekeup/letdown flow mismatch and the inadvertent start of an active reactor coolant pump events,
respectively, are the limiting mass and heat input conditions to size the relief valve. However, no analysis is
provided in the Chapter 15 safety analysis regarding LTOP.

a. Provide the safety analyses and results for both the mass and energy input overpressurizing design basis
transients that demonstrate proper sizing of the NRHRS relief valve for LTOP. The results should include
transient curves that demonstrate that the peak RCS pressures are within the design pressure-temperature
(P’T) limits determined for the AP600.

i Provide the limiting single active failures and instrumentation uncertainties assumed in these analyses and
the bases for these assumptions.

¢.  Provide the basis for the assumption made for aergy input transient that the water in the secondary
side of steam generator is SO°F hotter than the , iry side.

d. The mil-ductility reference temperature of the reactor vessel material increases as exposure to neutron
fluence increases due to neutron embrittlement effect. Therefore, the operating P/T limit curves need to
be periodically adjusted to accommodate the actual shift in the nil-ductility temperature. and the L. TOP
system must be re-evaluated to ensure that its functional requirements can still be met using the NRHRS
suction relief valve. Does the relief valve sizing analysis take this into consideration” Are the sizing and
setpoint of the relief valve based on bounding P/T curves that are applicable to the life of the plant”

e The NRHRS is not designed to be a safety-related system. Because the NRHRS relief valve is required
for LTOP, confirm that the relief valve as well as piping in the NRHRS are designed to meet safety -related
criteria.

Response:

#. The normal residual heat removal system (RNS) relief valve. which mitigates the low temperature overpressure
transtents is sized 10 prevent the RCS pressure from exceeding the applicable pressure-temperature (P/T) limit.
The limiting mass and energy input transients assumed for the sizing analysis are as follows:

Mass Input: Maximum mffkeup water flow to the RCS assuming both CVS makeup pumps are in operation
and letdown is isolated. Figure 440 78-1 shows the mass flow rate assumed in the analysis. This transient
15 postulated to occur over a range of reactor coolant temperatures between 100°F and 350°F.

Energy Ioput: Restart of one reactor coolant pump with water in the steam generator secondary side
S0"F hotter than the primary side water, and the RCS water-solid.  This transient is postulated to occur
over a range of reactor coolant temperatures between 100°F and 200°F.

@m - 440.78-1
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The minimum RNS relief valve capacity has been calculated at an RCS pressure equivalent (o the valve setpoint
of 563 psig plus 10% accumulation (619 psig). With this setpoint, the relief valve would mitigate the limiting
LTOP transient while maintaining the RCS pressure less than the P'T limit. The nominal steady-state P'T
limits applicable up to 54 effective full power years (EFPY) as shown in Figure 440 78-2 is assumed in the
analysis. Since the relief valve does not have a variable P/T lift setpoint, the setpoint plus 10% accumulation
must be less than the bounding P/T limit. From Figure 2, the bounding P/T limit is 621 psig at the flange

The results of the analysis show that the mass input transient is limiting up to 205°F. Since. the energy input
transient is considered not credible above 200°F, the mass input transient is limiting for the entire range of the
LTOP operation. With RCS in water-solid condition, the minimum RNS relief valve capacity required is 555
gpm which is the maximum makeup water flow at 619 psig RCS pressure.

A transient curve that illustrates that the peak RCS pressures are \vithin the design P/T limits has not been
generated in the analysis since the transient response is a constan. RCS pressure 1t 619 psig for all RCS
temperatures less than 350°F.

Single active failure is not considered for passive valves such as the RNS seif-actuated spring relief valve As
such, the analysis does not consider a single faillur> of this valve. Also, no single active failure can occur in
the RNS that could prevent the RNS suction relief valve from performing its functions.

The 10% setpoint accumulation includes a 3% setpoint uncertainty. No other uncertainties are explicitly
modeled in the analysis.

The SO°F for the energy input transient was derived from an evaluation of typical administrative controls utilized
during heatup and cooldown operations of standard Westinghouse plants. At least two reactor coolant pumps
are  maintained in operation whenever the RCS temperature is greater than approximately 160°F, which is
sufficient to establish isothermal conditions on the primary side. The steam generator secondary side water
immediately surrounding the tubes will also remain at a temperature near that of the circulating reactor coolant
on the primary side.

During cooldown operations, when the reactor coolant temperature has been decreased to approximately 160°F
the reactor coolant pumps are stopped.  Cooldown of the RCS continues via circulation through the RNS heat
exchangers. However, RNS operation effectively bypasses the steam generators, and both the primary and
secondary sides of the steam generators could remain at a relatively constant temperature greater than the RCS
temperature.  Cooldown of the RCS continues from 160°F at approximately 24 hours after shutdown, 1o 120°F
at approximately 96 hours after cooldown. At this temperature. the reactor vessel head bolts can be loosened
and refucling operations can“begin.  Therefore. a maximum AT of 4°F between the RCS and the steam
generators could develop while the RCS was intact.  The LTOP analysis performed used a SO°F AT as the
initial condition for the energy input transient to conservatively bound the cooldown scenario described above.

The normal pressure temperature heatup and cooldown curves for the APS00 plant are developed for a 60 year
design life with 90 percent availability  This equates to 54 effective full power years (EFPY). The current

440.78 2
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analysis for the relief valve sizing is based on the 54 EFPY bounding P'T limit curves. For EFPY greater than
54. or if the P'T curve is revised, the relief valve setpoint must be re-evaluated. The current relief valve
setpoint of 563 psig is based on the bounding P/T limit of 621 psig

The RNS relief valve and associated piping are safety-related. See the responses to RAI's 210.37. 210.06.1,
440 084 and 440.127 for further information addressing the safety-related design criteria applied to the normal
residual heat removal system piping and components

SSAR Revision: NONI
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Figure 440.078-1

AP600 LTOP ANALYSIS
Mass Input Rate Vs RCS Pressure
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Figure 440.078-2
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Question 440 122

Section 9.3.6.1.1 of the SSAR states that the safety functions provided by the chemical and volume control systems
(CVOS) are hioated 0 contwnment solation of the CVCS hines penctrating the contnment. tenmination of
inadvertent reactor coolant system boron dilution. solation of makeup on a steam geaerator or pressurizer high level
stgnad. and preservation of the RCS pressare boundary.  For termination of inadvertent boron dilution. Section
V36451 of the SSAR states that tollowing a reactor mip signal, the demineralized water svstem (DWS) line 1s
tsolated by ciosing two remotely-orded DWS isolation valves, and the three-way pump suction control valve alizns
1o take sucton from the bori v In Techmical Specification (TS) Table 3.3.2-1. "Engineered Safeguards
Actuation System Instrumentatn wpter 16 of the SSAR, it is not clear how and what actuation logic or signal
15 used to sccomplish the DWS mancup isolation in an nadvertent boron dilution event ocourming dunng vanous
mixdes of plant operation. Provide this information.

Response.
SSAR Subsection 9 36451 describes the CVS on for wrmination of inadvertent boron dilution events,
SSAR Subsection 1546 discusses the boron dil syses and summarizes the protection provided durnng all

plant operating modes. Boron didlution events are puovenited during refueling (mode 6) by admanistrative controls
that 1solate the RCS from the potential source of unborated water by locking closed. two CVS demineralized witer
system asolaton vaives and aligning the three-way CVS makeup pump suction valve to the borated water source
thoric acud tank).  Inadvertent dilution events we automatically tenminated during cold shutdown (mode 5). hot
shutdown (made 4), and hot standby (mode 3) modes upon a reactor tip signal. source range flux-doubling signal,
satety injecnion signal, or by a loss of power to the two CVS remotely-operated demineralized water system solation
valves.  Inadvertent boron dilution evenms dunng start-up (mode 23 or power operation (mode 1) result in an
atomatic reactor tnip. Following reactor tnip, we —tic termination of the dilution occurs, by isolating the unborated
water source and realignng the three-way CV. up pump suction valve, and any post-trp return 1o criicality
s prevented.

SSAR Section 16,1, Table 3.3.2-1. wems 1Laand 11.¢ provide the actuanion signal for boron dilution protection from
the ESFAC logie and the source range instrumentation. The table will be modified to include stem 11.d. the solation
stgnal from the P-4 reactor tip and stem 1 Le, the isolation signal generatea as a result of a loss of power to the CVS
demineralized water system isolation valves. The functional requirements and the functional diagram 7.2-1 (sheets

~

2.3 will also be maodified 1o inclode this actuation signal.
SSAR Revision

The SSAR will be revised as indiCated in the response 1o RAI 420,92 1o include the reactor tap signal isolation of
unborited water from the demuneralized water system,

The protechion system functional diagrams will be revised 10 include the signal that isolates the deminerabized water
sysiem o i doss of power to the twp CVS remotely <operated demineralized water svstem isolaon valves, This
itormation will be included in Revision 2 of the S5AR. The appropriate subscctions within SSAR Sections 9.3.6.
1546, 161, and 7.2 will be revised 1o incorporate this signai.

@ . 440.122-
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Question 440.128

Section 5.4.7.1.2.1 of the SSAR states that the RNS is designed to successfully reduce the RCS temperature from
350°F to 1207 F within 96 hours after shutdown. and mantain the RC'S temperature at or below 120°F fo- the entire
plant shutdown with both subsystems of RNS pumps and heat exchangers available, and that a failure of an active
component during normal cooldown will not preclude the ability to cocldown, but will only lengthen the time
required to reach 120°F.

a.  Has a single failure analysis (such as a failure modes and effects analysis) been performed to determine
the limiting single failure?

b. How long will it take te cooldown to 120°F if one of the two subsystems is not available?
Response:

a. A failure modes and effects analysis was not performed for the operating modes of the normal residual heat
removal system duning plant cooldown since these analyses are only required for safety-related systems

Redundancy is provided in the normal residual heat removal system (RNS) so that, once the system is aligned
for decay heat removal, the capability to remove reactor decay heat is maintained if one RNS pump cannot be
started (or stops during the decay heat removal operations). if cooling is lost to an RNS heat exchanger, or if
the normal electrical supply to a pump is lost. Additional reactor decay heat removal redurdancy is provided
by the nonsafety-related startup feadwater system, the nonsafety-related spent fuel pit cooling system, the safety-
related passive core cooling system, or the safety-related level in the refueling cavity ‘spent fuel pit--depending
on the plant operating mode.

b One RNS subsystem (one RNS pump and RNS hear exchanger combination) is capable of cooling the RCS from
350°F 10 200°F (Cold Shutdown) in 35 hours after reactor trip and from 2000F to 1200F in 1| days. One RNS
subsystem cools the RCS from 350°F to 120°F in a total of 12.5 days after reactor trip. This coaldown
performance assumes that the RNS system is initiated at 4 hours after reactor trip

SSAR Revision: NONE
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Question 440 131

Appendix 1A of the SSAR indicates that Regulitory Guide (RG) 11 1s not applicable 1o the AP6O0 RNS. hecause
s not a satety system and does not control or mitigate the consequences of an accidert i the licensing basis
avcidencanalyses. RGO requires that emergency core cooling and containment heat removal systems be designed
to provide adequate NPSH o the system pumps assuming maximum expected temperatures of pumped fHuids. Sice
the RNS s a sidety-significant system based on the analysis of regulatory treatmen, of non-safety svstems, what are
the bases tor not designing the system to meet this requirement!

Response

As documented in Reterence 440.131-1, the normal residual heat removal system is adentified as an RTNSS-
stgiticant nonsadety-related system during reduced reactor coolant system invemtory midloop operations. To support
the APGHO PRA imtiating event frequency tor the shutdown loss of decay heat removal event. this system 1s required
1o he an continuous operation o sapport shutdown core decay heat removal duning reduced reactor coolant system
mventory  conditions.  To suppont this function,  Reference 430.131-1 provides  short-term  avatlabil iy
recommendations specifying that the normal residual heat removal system be available prior to imtating reduced
reactor coolant syster inventory operations during a plant shutdown. In addition, Reference 440,01 31-1 indicates that
planned mantenance on the normal residual heat removal system will normally be scheduled during Mode 1. These
short-term avadlability rec ammendations wre provided in Reference 440.131-1 as the additional regulatory oversight
tor the normal residual heat removal system consistent with the process documented in Reference 440,131-2,

As defined in Keference 440.131-2 the RTNSS process provides a mechanism for identitying significant nonsadety -
related systems and developing corresponding appropnate regulatory oversight. The application of guidince provided
i Regaimory Guide 11 relative o providing adequate NPSH 10 the normal residual heat removal system pumps
assuiming maxunum expected wemperatures of pumped fluids s not necessaey for the normal residual heat remova!
system to accompiish s RTNSS-significant function.

References

4401811 WOAP-1IXS6. "AP6O0 Implementation of the Regulatory Treatment of Nonsafety-Reluted Systems
Process, Summary Report.” September 1993,

4301312 SECY - 94-084, "Pohicy and Techmical Issues Associated with the Regulatory Treatment of Non-Safen
Systems in Passive Plant Designs.” March 1994,

SSAR Revision. NONE il

@m 440.131-)




NRC REQUEST FOR ADDITIONAL INFORMATION

Question 440 136

Section 54744 of the SSAR states that for acoident recovery operations, upon actuation of  automatic
depressurization, the RNS can be employed 0 provide low pressure RCS makeup, and that operation of the RNS
will not prevent the passive core cooling system (PXS) from performing its safety tunctions. What tests or analyses
hive heen made to demonstrate proper PXS performance upon RNS operation?

Response

Integral sysiems tests are in progress al the tull height, full pressure SPES test facility in which small break LOCA
transient tests wall be performed. Tests to be performed include a small LOCA wiathowt the normal residual heat
removal system avialable. and a repeat test with the normal residual heat removal system available,

In addition 10 the SPES tests, there are also tesis which have been performed in the low pressure. reduced height,
integral test taciity at Oregon State University for a small-break LOCA 1o examine mteractions of the nonsadety-
related systems and the passive safety-related systems. A two-inch small break LOCA experiment was conducted
with only the passive systems avalable. A repeat experiment was performed with both the passive systems and the
normal residual heat removal system being avalable

These expenments provide the necessary data to validate the AP60N satety analysis computer codes for passive
satety-related and active nonsafety-related system interacnions,

SSAR Revision NONE

@m - 440.136-1
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Question 440 181

It appears that, given the falure of the CMTs, it is assumed that operator action to initiate the ADS occurs w10

minutes. Has an analysis been performed to establish the reabistic amount of tune available tor the opertor 1o

imtiaie the ADS for the spectrum of mitiators and seguences where manual action is credited?  Provide an

analvais o establish these time trames. Are these actions credited in the September 24, 1993 focused PRA (see

also Q4an 177!

Response

The manner in which operator action tme frames were defined 1s discussed i the response 10 RAL 720276, item

b, These actions are credited in the analysis tor the September 24, 1993 focused PRA documented in Reference

440.1%1-1

Reference

440.1%1-1 WCAP-13K56, "AP6GONO Implementation of the Regulatory Treatment of Nonsatety-Related Systems
Process, Summary Report,” September 1993,

SSAR Revision: NONE

PRA Revision NONE
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Question 440 190

In several portions of the Design Change Description Report (February 15, 1994), 1t 18 stated the PRA modelling
1 not attected by the design changes. For example. the following statements are made in the report:

P2-k The change in the CVS control logic improves the expected operation of the plant during non-
LOCA events by minimizing the potential of automatic actuation of ADS. This change does
not aftect how the CVS is modeled in the PRA.

P2.11: The modificanon of the ADS Stage 1 setpoint increases the margin to awtomatic ADS
actoation,  This change does not affect the success criteria used in the PRA.

P2-13 Actuaton of ADS Stages 2 and 3 on times instead of CMT level wiall not affect the ADS
reliabity

P2-16: The change in the CMT by adding an indet diffuser will have no impact on the PRA since it
does not affect how the systems are modeled and has no effect on success enitena.

Does this mean that the safety benefit is so small as to be unquantifiable, or that modelling uncenainties in the
PRA overwhelm the expected benetis!

Response

When a design change is proposed for APGOO, its effect on the PRA model 1s assessed by identifying it the
Change affects the tollowing.

Success cnteria

Comy. aent (or other) fallure modes
Probak ity of 4 Lulure
Consequences ol accidents.

In many cases, the effect is deemed to not be significant.  This may be because of the nature of the PRA
madels, where basic events can only be modeled at “high levels” and do not contain detailed quanttication of the
taddure modes.

Based on this assessment. the risk benefits involved in the gquoted design changes are deemed to be
unguantitiable with the current PRA models, implying that the expected risk benefits are “small”

PRA Revision NONE

SSAR Revision. NONE
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Question 440 196

In Figure F-11 of the PRA tor an MSLB upstream of MSIV, there are no safety grade success paths tollowing
the PRHRS twlure (PRT) it the MSL tsolation fails (CIA), Why not?

Response

In Figure F-11, events subsequent to mamn steam line isolaton and passive RHR failure where gravity ijection is
successiul lead o core damage category 2, Category 2 18 defined as a containment isolation talure with
successtul emergency core cooling, including depressurization with gravity injection. The PRA report assumed
that category 2 sequences would lead to core damage because the containment was not isolated and the loss of
witter mventory as steam o the environment would eventually uncover the core and lead 1o core damage
MAAPA runs made since the PRA report submiattal indicate that core uncovery is not expected until much later
(heyond 72 hours). Revision 2 of the PRA report will reclussify these sequences as successtul accident

malganon
SSAR Revision NONE
PRA Revision

Revision 2 of the PRA. scheduled for December 31, 1994 will include a reclassification of these sequences a
discussed above,

@ o 440.196-1
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Question 440 198
Is PRHR “control” (e g, path 2 on T, tree of the PRA) credited for purposes of the RTNSS evaluation?
Response

Following a maun stean line break or a main steam hine stuck apen safety valve (T_) event. the RTNSS
eviluation documented in Reterence 440 198-1 assumes credit for PRHR control. PRHR control s modeled in
the event trees as the CM (passive RHR or CVCS makeup) top event. For the RTNSS evaloation. the fatlure
probability for wp event CM s set o the probability that the operator fatls to stop and start the PRHR system
The RTNSS evaduation assumes no credit for makeup provided by the operation of the chemical and volume
control system

Reference

440,191 WCAP-13K56, "APAOO Implememation of the Regulatory Treatment of Nonsatety-Related Systems
Process. Summary Report.” September 1993

SS5AR Revision NONE

198-1
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Question 440 199

Why isn 1 recirculanon queried on the S1S uee of the PRAY

RH‘SDO" e

The guery on recirculation of water o the reactor pressure vessel from the contanment sump atter soccesstul
Eravity aection s not used because it as assumed that this function s accomphisbed darectly through the direct

vessel mgection ine break

SSAR Revision NONE

PRA Revision NON}
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Question 480 55

Sheet 2 of Table 6.2.3-1 of the SSAR hsts two unidentified normal residual heat removal system penetrations, One
ontans a A-nch w-contiunment gate valve, the other o 8-inch in-contunment globe valve,  Identity these
penetrations by service and PI&D figure number

Response

The 1 anch connection s depicted on Figure S.4-7 in the RHR suction line and wdenutied as "CVS REGEN HX'
The hine serves as a low pressure letdown source dunng normal RHR operation. The subject 3 inch gate valve 18

depicted on Figure 9.3.6-2 sheet 1 as a 3 nch locked closed manuad gate valve. The connecnon 1o the RNS trom
the CVS s adentified as "RNS PUMP SUCT

The 8-inch globe vadve s the | inch line on Figure 5.4-7 i the RHR souction hine identified as "PXS TEST HDR
The hine serves as a leakage detecnon tunction for the RNS suction isolaton valves. The $-inch globe valve s
depicted on Figure 6,323 as a 8-anch locked closed manual globe valve, The connection to the RNS trom the PXS
15 whenttied as "RNS NRHR SUCT

SSAR Revision

SSAR Table 6.2.3-1 has been revised to better depict the subject vidves as an integral part of the RNS penctrition
design. Revised table s provided in response 10 RAT 480,61

55-1
Westinghouse —
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Question 480 76

During the March 22, 1994 meetng, Westinghouse indicated that one of the containment isolation design features
of the APAOO 15 the reduction in the number of penctrations (40 vs. 1000, The sttt believes that the bulk ot this
redaction has heen achieved by ganging more lines together per pepetration.  This, in wrn, may inply Lager
penetrations.  Are any of the AP6OO penetrations now so large that they are bevond “state-of-the-an?” 1 so
demonstrade that these lines are as safe as existng designs

Response

The contnment penctrations are identitied in Table 6.2.3-1. The systems detatls from the table demonstrate that
the APGOO penctrations are of equivadent size as existing designs.  For example

*  The Lugest fluid penetrations are the main steam and feedwater lines at 32 and 16 inches respectively: lines of
this size are tvpical for operating PWR plants.

*  The next largest lines penetrating containment are the contanment purge lines. The containment isolation valves
are shghtly targer than a typical mimmum parge line but dramatcally smalbler than the typical 36 1o 54 inch

normal purge hine isolation valyes,

e The chilled water. component cooling. and normal residual heat removal systems are the remaining larger hines
penctratuny contamment and are, on the average. slightly smaller and fewer in number than on existing designs.

e The remaunder of the penetrating uid lines as well as the fuel transter canal isolation provisions, personnel
wrlocks and equipment hatches are typical in size 10 operating PWR s,

The reduction in the number of penetrations has been accomplished primarily by

application of passive satety systems located within containment requires sigmificantly fewer penetrations than
exstng active salety related systems,

design retinements directed at limitng the number of contanment penetrations via either eliminating the need
tor the system inside containment or combmning functions served by a given pencetration, ¢.¢. the normal residual
heat removal penctration combines the ability 1o remove decay heat, provide for IRWST cooling and low
pressure letdown, and

chmmanon of reactor coolan®™umps requinng seal njection support.

SSAR Revision: NONE
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Response Revision 1

Question 720.262
Provide a detailed explanation of the spectrum shape used in the AP600 seismic margins analysis. If the risk-based
seismic analysis in the AP600 PRA does not bound the site-specific parameters of the actual site chosen, an

applicant for a combined construction/ operating license will have to provide a new, site-specific risk- based seismic
analysis

Response: (Revision 1)

Fhe peaponse 1o the stbiact quseton s provideg -t Hhe et Fe feport e faport wik be sabiistied 4o the

The response to this RAl is provided in the response to 720.158 Rev.2.
SSAR Revision: NONE

PRA Rewision: NONE

@ R 720.262R1-1
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Response Revision 1

Question 720.263

Provide a list of structure, system, and component fragilities and HCLPFs. The list should include the median
capacity, BC, and HCLPF, as discussed below:

a.

h

Provide the mathematical definition of HCLPF.

Provide fragility’ HCLPF information for plant essential structures (e.g.., containment and auxiliary
buildings) that house safety-related systems and functions credited in the seismic analysis (e g., passive
RHR and DC power), including passive and active systems.

Provide the fragilities’ HCLPFs for all systems (passive and active) evaluated in the AP600 PRA seismic
analysis. including RCS primary equipment and supports.

Provide the component fragilities/ HCLPFs for the individual components modelled in the AP600 seismic
analysis

For each of the above. (1) indicate if the fragility estimate is based on a design-specific Westinghouse
analysis, or if Westinghouse used a generic fragility, and (2) where generic fragilities were used, provide
a basis for their use in the AP600 design with special attention provided to unique design components in
the AP600 design (such as the core, check valves, and core makeup tanks).

Response: (Revision 1)

- " . oy - . - aia .

The response to this RAI is provided in the response to 720.158 Rev.2.
SSAR Revision: NONE

PRA Revision: NONE
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Question 720.264

Provide the AP600 plant HCLPF based on those sequences leading to core damage.

Response: (Revision 1)
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The response to this RAI is provided in the response to 720.158 Rev.2.
SSAR Revision: NONE

PRA Revision: NONE
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Question 720.265
Provide a reference in the AP600 PRA to the ITAAC requirement that failure of non-seismically qualified
structures, systems, and components will not physically damage or inhibit the operation of seismically qualified

equipment

Response: (Revision 1)
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The response to this RAI is provided in the response to 720.158 Rev.2.
SSAR Revision: NONE

PRA Revision: NONE
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Question 720.266

Provide an evaluation in the AP600 risk-based margins analysis of the effect of seismic failure of non-seismic
equipment that interfaces with Seismic Category | equipment (e.g.. mainsteam line rupture)

Response: (Revision 1)
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The response to this RAl is provided in the response to 720 158 Rev.2.

SSAR Revision: NONE

PRA Revision: NONE
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Question 720.268

The description of the methodology for the seismic margins analysis does not specify how to treat seismic events
during shutdown. During shutdown, the safety systems may not be able to function following a seismic event (e.g..
due to maintenance), depending on the status of the plant. In addition, the non-safety systems may have been
disabled by the same seismic event. Provide a risk-based evaluation of the plant HCLPF during shutdown, including
the use of non-safety grade equipment for prevention and mitigation of core damage, containment failure, or offsite
releases

Response:

NRC-by-dune-30,4904.

At least one passive safety-related heat removal feature is available during all modes of shutdown. With the reactor
coolant system pressure boundary intact, the passive residual heat removal system heat exchanger is available. With
the reactor coolant system pressure boundary open, automatic depressurization system venting and in-containment
refueling water storage tank injection are availeble. With the reactor coolant system in the refueling mode, the
refueling cavity inventory provides decay heat removal. These systems provide safety-related single failure tolerant
means of removing decay heat should the nonsefety-related normal cooling system fail.

A qualitative assessment is used to show that the seismic margins defined for mode |, bound those during shutdown.
The qualitative assessment is provided as Attachment | to this RAI response.

Based on this assessment, the vulnerable shutdown state is during mid-loop operations. With a loss of offsite power
and no ac power available, the normal residual heat removal system does not function. During mid-loop conditions
the passive residual heat removal heat exchanger is ineffective and the accumulators and core makeup tanks are not
required 10 be operable. The technical specifications require that the automatic depressurization stages 1/2/3 be open
and the in-containment refueling water storage tank injection paths be operable in this condition. Containment
closure capability is also required. This results in passive safety-related protection against a seismic event in this
shutdown state.

SSAR Revision: NONE

PRA Revision: NONE

720 .268(R1)-1
@mmm i




NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1

ATTACHMENT 1 to RAIl 720.268(R1)
SEISMIC EVENT DURING SHUTDOWN

The plant can be shutdown for a variety of conditions: following reactor trip; to perform required (or emergency)
maintenance as defined by tech specs: or for refueling. The state of the plant for each of these conditions may
change and the time spent in each state may change, but the plant shutdown can be characterized by several
parameters: reactor coolant system temperature and pressure; whether the reactor coolant system is closed or
vented: how much water is in the vessel; what equipment can function; and what equipment is available. The
traditional shutdown modes can be subdivided based on these parameters.

Plant Mode Shutdown State  Plant Status

1 . - The safety-related systems are svailable for automatic actuation.

s Same as 3A Same as 3A described below, except that boron dilution to allow a return to
criticality may also be in progress.

3 3A This is mode 3 with reactor coolant system pressure above ~ 1000 psig. The
safety-related systems are required to be operable, including the accumulators
The startup feedwater system is operating for decay heat removal. Passive
containment cooling is available and containment integrity is required.

3 INA This is the same as 3A, except that the reactor coolant system pressure is below
1000 psig and the accumulators are isolated.

4 4 In this state, the reactor coolant system temperature and pressure have been
reduced and the normal residuai heat removal svstem is in operation. The safety-
related systems except the accumulators are required to be operable.

5 51 This state is cold shutdown with the reactor coolant system intact and decay heat
removal by the normal residual heat removal system. The pressurizer has a
visible water level. The passive residual heat removal heat exchanger is
available. One core makeup tank and one in-containment refueling water storage
tank injection/containment recirculation line is available. Automatic

_depressurization system is available. The accumulators are isolated. Passive
containment cooling is available if the containment is closed. Containment
integrity/closure is not required.

726.268(R1)-2 @ Weatl
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5 SF This state is cold shutdown with the reactor coolant system open and decay heat
removal by the normal residual heat removal system. The pressurizer has a
visible water level. Automatic depressurization system stages 1/2/3 paths are
open. One in-containment refueling water storage tank injection/containment
recirculation line is available. The core makeup tanks and accumulators are
isolated. The passive residual heat removal heat exchanger and the steam
generators are not effective for decay he removal. Passive containment cooling
is available. Containment closure is available; equipment hatches are closed and
air locks may be open if operable. Maintenance cables and pipes use permanent
or maintenance penetrations.

S 5D This state is the same as 5F except that the reactor coolant system has been
drained such that there isn't a visible level in the pressurizer. The reactor coolant
system level may be reduced to mid-loop and steam generator equipment hatches
removed. Nozzle dams may have been installed in the steam generators. The
passive system availability is the same as SF except for the in-containment
refueling water storage tank. In this state the in-containment refueling water
storage tank injection lines are isolated. However, they both must be operable.

6 6l This state is the refueling mode where the reactor vessel head may have been
loosened or removed, but the upper internals are in place and the refueling cavity
1s not fully flooded. Systems operation and availability are the same as in state
5D.

6 6R This state is the refueling mode where the reactor vessel head and the upper
internals have been removed and the refueling cavity is fully flooded. None of
the passive injection or heat removal systems are required. Passive containment
cooling and containment integrity/closure are not required. In this mode the
water in the refueling cavity provides the safety-related decay heat removal,
providing at least 6 hours heating before boiling and at least 72 hours boiling
before fuel uncovery.

Returning from refueling would generally reverse the above steps. A maintenance outage could proceed through
state 5D if maintenance is required on reactor coolant system components.

SEISMIC EVALUATION

Since there are passive safety-related features available in each of the shutdown modes, there is no need for
nonsafety-related svstems to function during a seismic event. The only differences between the at-power seismic
margin analysis and a shutdown seismic margins analysis would be:

720.268(R1)-3
(&) wanoas




NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1

® The nonsafety-related residual heat removal system is connected to the reactor coolant system. The normal
residual heat removal system has an ASME class 3, seismic category | pressure boundary designed for 900
psig

. The HCLPFs calculated for safety-related equipment in mode | are representative of the seismic margins

during shutdown conditions.

The initiating events during shutdown were reviewed. The major failures addressed in & mode 1 seismic event also
apply to shutdown conditions (seismic failures of buildings, reactor coolant system components and piping, reactor
vessel). If the buildings, vessel and reactor coolant systemn remain intact, the initiating events would be loss of
offsite power and loss of the operating decay heat removal system because of loss of all ac power (station blackout)
combined with a possible loss of coolant event.

The nonsafety-related systems would not be operable, so it is unlikely that a boron dilution event could occur The
makeup pumps and reactor coolant pumps cannot operate and the accumulators are isolated below ~ 1000 psig

Therefore, mass or energy addition events leading to overpressure events would not occur. In addition, the isolation
valves close on the chemical and volume control system potential boron dilution paths.

Mode 2, States 3A and 3INA (Mode 3) and State 4SF (Mode 4)

If the plant is in either mode 2 or mode 3 (states 3A or 3NA), the startup feedwater system would be feeding the
steam generators. [f the postulated seismic event occurred, the startup feedwater system would be lost, but the
passive safety features would all be available and would be automatically actuated by the safeguards signal.
Therefore. the impact of the seismic event would also be the same as discussed in the level | seismic margins
analysis.

If a break should occur, the core makeup tanks and accumulators are available for injection, the automatic
depressurization system would activate to allow in-containment refueling water storage tank injection and
recirculation.

States 4 and S|

When mode 4 is entered, accumulator injection is isolated by closing motor-operated valves. When the reactor
coolant temperature and pressure reach approximately 350°F and 400 psig. the
normal residual heat removal system is placed in service. If the postulated seismic event were to occur, the normal
residual heat removal system would fail to remove heat, but would not rupture since it is ASME class 3, seismic
category |. The reactor coolant system is pressurized so that the passive residual heat removal system could be
manually activated by the operators. If the operators do not activate the system, and either boiling starts or
inventory is lost through the normal residual heat removal relief valve, a safety injection signal is available on low
pressurizer level to activate the core makeup tanks and passive residual heat removal heat exchangers. As a result,
this state has automatic safety-related decay heat removal. Also, note that the valves in the passive residual heat
removal system would open on loss of instrument air.

720 268(R1)-4 @ —
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AP600O

State SF

This state is entered when the automatic depressurization stages 1/2/3 are opened. [f the postulated seismic event
were to occur, the normal residual heat removal system would fail to remove heat, but would not rupture since it
is ASME class 3, seismuc category |. The passive residual heat removal system would not be effective for decay
heat removal. The core makeup tanks and the accumulators are isolated. If boiling reduces inventory through the
open automatic depressurization system valves, in-containment refueling water storage tank injection will be initiated
when there is sufficient head to open the in-containment refueling water storage check valves.

States 5D and 6U

When level is reduced, the in-containment refueling water storage tank water injection lines are isolated. The
automatic depressurization system valves are open so that the reactor coolant svstem is vented. The safety injection
signal is disabled and the hot leg level signal is used to monitor and control the reactor coolant system. If the
postulated seismic event were to occur, the normal residual heat removal system would fail to remove heat, but
would not rupture since it is ASME class 3, Seismic category |. The passive residual heat removal system would
not be effective for decay heat removal. The core makeup tanks and the accumulators are isolated. [f either a loss
of coolant or boiling occurs, a low hot leg level signal would automatically actuate to open the in-containment
refueling water storage tank motor-operated valves to allow injection and recirculation. If the hot leg level signal
is not available, the operators would open the valves.

State 6R

After the upper internals are removed and the refueling cavity is flooded, the safety -related systems are not required.
The water would heat up and begin to boil after the loss of normal residual heat removal. 1f the postulated seismic
event were to occur, the normal residual heat removal system would fail to remove heat, but would not rupture since
it is ASME class 3, seismic category |. However. boil down to the top of the fuel would not occur for three days
with the containment open. Procedures will be in place to instruct the plant personnel to close the containment once
ac power is available and provide alternate means to add water 1o the containment.

CONCLUSION

Essentially the same safety-related equipment would be included in the seismic margins at shutdown analysis as in
the level | analysis. The HCLPF for this equipment during shutdown is equal to or greater than the 0.5g level.
Since the HCLPFs are above 0.5 g, no critical sequences would be identified. The vulnerable shutdown state is
mid-loop. However, there is passive safety-related protection against s seismic event in this shutdown state.

-
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Question 720.269
Revise the seismic margins methodology to include seismically-induced ATWS events

Response: RQevision 1)
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The response to this RAI is provided in the response to 720.158 Rev.2.

SSAR Revision: NONE

PRA Revision: NONE
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Question 720.270
Provide diagrams of the systems modelled in the seismic margins analysis that show what is and is not seismic

Category | {e.g.. piping, isolation valves, etc.). These should be included in the analysis.

Response: (Revision 1)

The response 1o this RAI is provided in the response (0 720.158 Rev.2.
SSAR Rewvision: NONE

PRA Revision: NONE
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Question 720.271

Expand the seismic margins analysis to include initiating events that are greater than 0.5g (e.g . up t0 0.75g). One
of the purposes of performing a risk assessment of the AP600 design is to develop a better understanding of the
response of the plant to severe accidents and any potential weak links in the design. Core damage sequences with
HCLPFs greater than 0.5g will not contain any vulnerabilities. but these sequences may provide important
information about the balance of prevention and mitigation in the design and may provide vital information about
SSCs that should be included in the RAP or ITAAC  An extreme example of a potential sequence of interest is
represented by the following:

(Initiator: 0.55g HCLPF) * (Injection: 0.2g HCLPF) *
{Depressurization: 0.35g HCLPF)

Although failure of injection or depressurization would occur at a low HCLPF value, the initiator's HCLPF is so
high that the sequence would not constitute a vulnerability. In this case, the designer and the NRC must ensure that
the initiastor HCLPF was 0.5g or higher when an AP600 plant is completed, and must ensure that this information
is maintained for use by a future COL applicant so that they would not modify the plant design in a manner that
lowers the HCLPF of this initiator in the as-built plant.

Response: (Revision 1)
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The respon=s to this RAI is provided in the response to 720 158 Rev. ).

SSAR Revision: NONE

PRA Revision: NONE
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