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January 28, 1998

Document Control Desk
LS. Nuclear Regulatory Commission
Washington, DC 20555

ATTENTION: T. R QUAY
SUBJECT: AP600 RESPONSE TO FSER OPEN ITEMS
Dear Mr. Quay:

Enclosure | of this letter provides the Westinghouse responses to FSER open items on the AP600. A
summary of the enclosed responses is provided in Table 1. Included in the table is the FSER open
item number, the associated OITS number, and the status to be designated in the Westinghouse status
column of OITS,

The NRC should review the enclosures and inform Westinghouse of the status to be designated in the
"NRC Status" column of OITS,

Pleas; contact me on (412) 374-4334 if you have any questions concerning this transtaittal,
i~ 7 —n
v Sl 7 277
Brian A. Mclntyre, Manager
Advanced Plant Safety and Licensing
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Enclosure

o W. C. Huffman, NRC (Enclosure)
T. ). Kenyon, NRC (Enclosure)
1. M. Sebrosky, NRC (Enclosure)
D. C. Scaletti, NRC (Enclosure)
N. ! Liparulo, Westinghouse (w/o Enclosure)
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FSER Open I' m

Open Item 220.125F (OITS #6312) Response Revision

Y
Because a massive amount of water 15 to be contained in the PCCWS tank 1} taff raused a ncer
that the COI 1[v[‘!x~ int should monitor the vertical and radial deformation fu ank durning initia
hithing, and mpare the measured values with the tank deformation predicted by Uculation The staff

ientified thy sue as Open Item 384 4 nd COL. Action ltem 1R 4 4

A
P At the meeting on June 12 through 1¢ 95, Westinghouse stated that the water weight ma f

mpanson with the total weight of the shield building roof structure (estimated to be about

percent Westinghouse als howed that the deflection of the roof structure resulting from the first

fill of water should be negligible On that basis, Westinghouse contended that there 1s no need

monitor the tank deflections and compare the deflections against predictions

During the meeting on December 9 through 13, 1996, Westinghouse repeated 1ts justific on
ncerning this issue. However, the staff did not agree with We stinghouse s basis for not monttoring

the vertical and radial deformation of the tac k during inwial tank fillis g. Moreover, the staff asserted

that post-construction testing is necessary to confirm the wdequacy of the PCCWS tank This 1s

because the stftf's review expenence suggest that the excessive deformation resulting from the massive

imount of water may cause cracking of the tank wall and base slab, as well as water leakage from

reinforced concrete tanks with steel liners

In Revision 17 of SSAR Section 38411 Westinghouse added a statement that leak chase channels

ire provided over the hiner welds t permit monitonng for leakage and to prevent degradation of the

9 reiniorced concrete wall which might result from the freezing and thawing of leakage. Also

o westinghouse indicated that the extenor face of the reinforced concrete boundary of the PCCWS tank

- 18 designed to control cracking., in accordance with l’Au,u"J;»P» 1064 of ACL-349. with reinforcement

steel stress based on sustained loads (including therma! effects However Westinghouse still did not
mmit to monitor the vertical and radial deformation of the tank dunng initial fithing and impare the

Lwasured values with the ank deformation predicted by analysis. On the basis of the at
liscussion. the staft ncluded that Westinghouse's response to the staft © concern (as stated i
Revision 17 of SSAR Section 384.1.1) 1s not icceptable Iherefore Open ltem 3 84.4-3 and ¢

4 Action Item 3844 remait, unsolved

Response (Revision 2)

Ihe SSAR is revised below to show monitoring of the tank during initial filling Requirements for

mination are giv.n. The calculated deflections of the roof structure due to the first fill of
watet s¢ than one quarter of an inch.  Monitoring of tank deflections and comparison against
predi 1s difficult because of the small magnitude of the deflections due to the water inventory

Veruca denections could also be caused by thermal changes. The vertical deflection will be measured
inng tark Hill and will be compared to the predicted magnitude. This will be used in combinatior

he visual examination to confirm acceptability
SSAR Revision

SSAR changes included in Response Revision 2 inciude a sentence added to address monitoring of
1 fLiscussion with \H(

structures dunng oper " This was added in

W) westinghouse

220.125(R2)-1



FSER Open ltem

Revise subsection 3.8.4.7 as {ollows
3847 Testing and In-Service Inspection Requirements

structures supporting the passive containment cooliug water storage tank on the shield
building roof will be examined before and after first filling of the tank

The boundanes of the passive containment cooling water storage tank and the tension
nng of the shield building roof will be inspected visually for any-signs-of-leakage-or
distress excessive concrete cracking before and after first filling of the tank. Any

significant concrete cracking will be documented and evaluated in accordance with
ACI 349 3R-96 (reference 50)

he vertical elevation of the passive containment cooling waier storage tank relatis

the top of the shield building cylindrical wall at the tension ring will be measured
before and after first filling

the predicted deflection

o

The change in relative elevation will be compared against

A report will be prepared summanazing the test and evaluating the results

There are no other in-service testing or inspection requirements for the seismic Category 1
structures. However, during the operation of the plant the condition of these structures
should be monitored by the Combined License applicant to provide

easonable confidence
that the structures are capable of fulfilling their intended functions

Revise subsection 3.8.6 as follows. This includes revision shown in response to Open ltem 220.119

186 Combined License Informaticn

Fhis sechon has-ho-requirement tor additonal triormaton-to-be provided +a suppor-of the
Combined License-appheation

Cor “winment Vessel Design Adjacent to Large Penetrations

The final design of containment vessel elements (reinf:
mass-

ment) adjacent to concentrated
Tpenetrations) is completed by the Combined License applicant and documented in
the *.-ME Code design repont

Passive Containment Cooling System Water Storage Tank Examination
The Combined Licens2 applicant should examine the structures supporting the passi ¢

containment cooling storage tank on the shield building roof dunng initial tank filling as
descnibed in subsection 3.8 4.7

Add reference . Subsection 3 8.7 the Y\-HH\HY‘Q&

£.Cl 349 3R-96. "F

valuation of Existing Nuclear Safety-Related Concrete Structures

4
17 ) Westinghouse 220.125(R2)-2




FSER Open ltem

230.146F (OITS #6505)

10 CFR Part 50, Appendix S, Section III, requires that the integrity of the reactor coolant pressure
boundary be maintained following a safe shutdown earthquake (SSE). The staff is concerned that the
CVS piping is non-seismic and, consequently, its integrity cannot be assured following an SSF.  The
staff believes that the CVS piping should be designed to withstand an SSE without failure
Westinghouse should commit that the CVS system within containment will be designed, analyzed
and constructed to meet the seismic requirements of Seismic Category Il structures, systems, and
components (SSCs). The staff recognizes that ordinanly, for the CVS to be categorized as Seismic
Category II, failure of the CVS SSCs would have to compromise the function of some AP600 safety
related SSC. How . ver, to assure the seismuic integrity of the CVS, Westinghouse should commit to
designing, analyzing, and constructing the po-tion of the CVS within containment to the same criteria
as that used for Seismic Category Il SSCs, and document this in both the SSAR and the Certified
Design Matenal

Response:

0 address the concerns of the staff, a seismic evaluation will be performed for the non-seismic

portion of the CVS system inside containment to provide for the seismic integrity and pressure

boundary integnity of the corresponding piping designated as reactor coolant pressure boun-ary
>

Section 5.2.1.1 of the SSAR will be re\ sed as indicated below to identify the specific criteria to be
used for this evaluation. This critena is based on Equation 9 of the ASME Code, Section III, Class 3

Fabncation, examination, inspection, and testing req.irements as defined in Chapters [V, V, VI
and VII of the ASME B31.1 Code are a, plicable and will be used for the corresponding B31.1
(Piping Class D) CVS piping systems, valves, and equipment

-

Section 2.3.2 of the AP600 Certified Design Material wil! be revised as indicated below to confirm
that the seismic analysis has been performed and structural integrity maintained for the corresponding

non-safety related CVS piping

SSAR Revision:

Add the following to subsection 5.2.1.1

Seismic Integrity of the CVS System Inside Containment

o provide for the seismic integrity and pressure boundary integrity of the non-safety
related (B31.1, Piping Class D) CVS piping locatec nside containment and designated as
reactor coolant pressure boundary, a seismic analysis will be performed and a CVS
Seismic Analysis Report prepared with a faulted stress limit equal to the smaller of 4.5 S,
and 3.0 S and based on the following additional critena

Additional loading combinations and stress limits for nonsafety-related chemical and
volume control system piping systemrs and components inside containment

W) westinghouse

230.146F-




FSER Open ltem

Equations
3

Condition Loading Combination': (ND3650) Stress Limit

Level D PMAX'"" + DW + SSE + SSES Smaller of
4‘\"_%”'\\
I

4 10
aM AMm LU Sy,

1 ( M1 « M2VZ'*' 3.0 S,
| For earthquake loading, PMAX is equal to normal operating pressure at 100% power
Where: M1 is range of moments for TNU, M2 is one half the range of SSES
moments,

M1 + M2 is larger of M1 plus one half the range of SSES, or full range of
SSES

Tuble 3.9-3 for description of loads

Fam 18 amplitude of axial force for SSES Ay 18 nominal pipe metal area
Component supports, equipment, and structural steel frame are evaluated to demonstrate

that they do not fail under seismic loads. Design methods and stress criteria are the same

as tor corresponding Seismic Category | components. The functionality of the chemical

and volume control system does not have to be maintained to insuye structural integrity
the components

}'.“‘r?\ auon

examination, inspection, and testing requirements as defined in Chapters IV
\

VI, and VII of the ASME B31.1 Code are applicable and used for the B31.1 (Piping
Class D) CVS piping systems, valves, and equipment inside containment

ITAAC Revision:

Section 232 Chemical and Volume Control System

e non safety reluted (B31.1, Piping Class D) piping iocated inside containment and designated
tor coolant pressure boundary, as identified in Table 2.3.2-2

HICU

has been designed to
a seismic design basis event and mantain structural integrity

W) Wesiinghouse

230.146F-2




FSER Open ltem

ITAAT Revision:

Chemical and Volume Control System

* non-satety related (B31.1, Piping Class D) piping located inside containment and designated
as reactor coolant pressure boundary, as identified in Table 2.3.2-2, has been designed to
withstand a seismic design basis event and maintain structural integrity

Fahle 2 3

Insert the tollowing Line Numbers

lable 2.3.2-2

F
!
|

—

Ling Name Line Numbei ASME Code Section 1il

— -

-
|
|

CVS Supply Line to Regenerative | BEBLD L2
| Heat Exchanger

| CVS Retum Line from Regenerative
| Heat Exchanger

BBD LOIS
BBD L0O73

VS Line trom Regenerative Heat BBD L0OO3
hanger to Letdown Heat | BBD L0O72

AECT

—,

s from Letdown Heat
Demin. Tanks

BBD LOO4
BBD LOOS

from Demin Tanks to RC | BBD LO20
BBD LO2|
BBD L0222
BBD LO29
BBD LO37

4

e —p—————————— ‘#.-_ e ia———

SRR

tr ﬂn-kt' Filters to 5 BBD LO3
tive Heat Exchanger BBD I
BED L0344

BBD LOOS
BBD LOI3
BBD LO25

230.146F-3




FSER Opan ltem

Design Commitment

Inspections, Tests, Analyses

— -

Acceptance Criteria

|5. The non-safety related
B31.1, Class D) piping
located inside containment and
designated as reactor coolant
pressure boundary, as
identified in Table 2.3.2-2, has
been designed to withstand a
seismic design basis event and

maintain structural integnty

Inspection will be conducted of

the as-built components as
| documented in the CVS
' Seismic Analysis Report

The CVS Seismic Analysis
Reports exist for the
non-safety related

(B31.1, Class D) piping
located inside containment and
designated as reactor coolant
pressure boundary as

identified in Table 2.3.2-2

<30.146F-4
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NRC FSER ORFEN ITEM
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NRC FSER OPEN ITEM

Response
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16 suppression. A se
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nd quest
0d 10 depressurize the RCS |

ted eaquipment and ¢

0 L hether vent ,~,3 steam fron
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nmant

Which Nonsatety-Related Features Should Have Automatic Fire Siippression

gria stated his RAI is, "To enhance the survivability of the normal safe shutdown
Jown capability in the event of a -9, and to reduce the reliance on the infrequently
C suppression shall be provided in those fire areas
e a lire could damage the normal shutdown sapability, or result in a

V o
result in a venting of the RCS
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-~ M
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n section SA
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U 1€
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are safety-related. The control rods will be
NG e sale shuldown case evaluated in SSAR Appendix 9A
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NRC FSER OPEN ITEM

by limited use of the ADS stage 1 valves. Nnte that the RNS is design
actuations with RCS temperatures at 420 F

Is Protection of Safety-Related Equipment and Circuits Inside Containment Adequate

) the NRC concerns is the protection of the redundant PRHR HX control valves These
Nt satety-related valves are fail-open air-operated valves. They are located in one fire zone
113008) within several feet of each other. Figure 1 attached to this response shows the location of
these valves. To address this concern, a noncombustible barrier has been added between the
PRHR HX control vaives. The barrier is rmade of noncombustible materials, steal or stee
mposites. One of the PRHR HX control valves is located close to the IRWST wall. This valve is
15signed to division B. The cables for this valve are enclosed in conduit or enclosed raceways and
)uted up through the operating deck. Sep~rate fire detectors are provided near each valve. The
nly combustibies in the area are the valves themselves and their cables. As a result. a fire that
would attect these valves would start at one of the valves. The barrier protects the other valve from
tial attects of the fire. The fire detectors would alert the operators and allow them to actuate
Other valve before the fire could spread and damage it. The PRHR HX control valves are
1iilied 10 operate with elevated environmental temperatures (340 F). Note that the PRHR HY. flow
1struments are not required to verity PRHR HX operatiori and have been removed from SSAR
Table 8A-2. The PAMS provides this fur.ction by monitoring the RCS conditions. SSAR subsection
JA.3.1.1.8 and Table 9A-2 have been revised 1o reflect these changes

For the PRHR HX to be abie to cool the RCS to safe shutdown conditions in 36 hours, the IRWST
L solation valves must close 10 maintain an adequate long term PRHR HX heat sink. These
redundant safety-related valves are fail closec air-operated valves. They are located in one fire
D0A). They are separated from each other by at least 20 feet horizonta Figure 2
ittached 1o this response shows where these valves will be located. In addition, separate fire
‘®iectors are provided near each valve. Given the low combustible materials in this fire zone, a fire
will only atfect one of the valves initially. The fire detector located at the valve that is initially

e wel alert the operators so that they can actuate the unatfected valve betore the fire car

and Jamage it to the pomnt it will not close. The IRWST gutter isolation valves are qualifie

with @lgvated envranmantal lemperatures (340 F). SSAR subsection 9A 3.1

s
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ITAAC Change:

—

/

‘app 80.32F-
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NRC FSER OPEN ITEM

Revision to SEAR 6.5.1.3 Safety 7 valuation (Fire Praection Analysis)

9.6.1.3 Safety Evaluation (Fire Protection Analysis)

Ihe tire pro

VlySiS avaluales the potentia! fur occurrgnce of fires within the plant and
#C1eC anad suppressed. It also confirms that the Jlant

The fira protection analysis is in Appendix 9A
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are not :1“9:‘?%‘0 Dy the use 5o sarsty-related capabiities

these sysiems are expacied to be recoverad alter

28 leMmporary connections Qr 19 :)e"“br* ‘'epairs (see subsect
hesa systams ailows the piant 1o be brought 1o a cold
takan in the Appendix 9A firg evaluation
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Naw SSAR Table 9.5.1-4

1080

ties Used To

Table 9.5.1-4

Achieve Cold Shutdown FQOllowing

Function

System Capability

- — ]

Fire Protection

RCS Roact

separation

RCS Makeup

—

RCS Pressure Contro

ncrease

Decrease

Pressuriz

r heaters

xiary spray

separalion

-

rculating RCS
CCS cooling RNS

SWS cooling CCS

Decay Heat Remova SFW pumps feeding CST water to SG fire suppression
| hig perature SG PORYV discharge to atm separation
Decay Heat Remova RNS pumps ¢

separation
fire suppression
fire suppressiin

RCS monitoring
PMS

N‘~:\ vE /»‘Sn_l.npncarjn and ('“‘:n.,q 3

nstruments

I
l

separation

Ry ]
separatior i

{ v o
c

|

i’_._._<

| Support Systems

I

|

‘-;.’.’?':.“‘...."‘

D e—— __._,-___ﬁ..._ -

Standby Diesel Generators

Nor-1E AC Power (3
Non-1E Room Ventilaticn Fans (4

(TR

fire Supprassinn "
fire SUDDression N

separation 1
separaton ;

separatior ]g

.

(W) westinghouse

N
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Nevision to SSAR 8A.2.7 Safe Shutdown Evaluation

94 .2.7 Sate Shutdown Evaluation

) describes the methodology fur evaluation of the effects of postulated fires in eact
eve a safe shutdown of the plant. The criteria and

ualion i1s based are described in subsection 9A 2.7 .1
atures ot the plant designed 10 provide the safe shutdown
subsection QA 2.7 2

irea On the avbility of the operator 10 ach
ASSU Y .,' Or s -10\:" W'\‘A.' the F‘Vd
alateg

The safety
apability are described In

As indicated in subsection 9.5 1, this evaluat
MEB 9.5-1. This Dasis includes using sate st

$ based upon satistying the
ising sate sh

reqQquireMments
iidown as detined in section 16.1 in lieu
shutdown wherever staiad in BTP CMEB 8 5-1 'he wee-of-the automatic depiessurization system
10t used as the method for achieving safe shutdown atter a fire and spurious actuation of the

' depressurization system s avoided. The passive resiclual heat removal heat exchanger is
'emove decay heat for safe tdown as described in suusection 74.1.3

{

ary #ry
ISeU i

agaimon, the piant has enhanced capability to achieve cold shutdown following a fire as discussed
subsection 9.5 1. This capability 1s not relied upon in the fire evaluation containec in Appendix
HrRGHHOM 299N - AR SRR AC R CANNENY O RE-ASHRA-FEAGURH-NERFOMOVIR-Syatem-te

DE-RVIHIBDE-AOHOWAG St 0S8t -9tDRRCHOR-5d-F - P ReSive+ 89t a - Rea - FAMOVRH-Or-AarMa|
Y HEMS- R vENaDie

A
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Revision to SA.3.1.1.7 and 9A.3.1.1.8

9A.3.1.1.7 Fire Zone 1100 AF 11300A

mprised

Mainten:
Mainter

bustibie materials in this
ither fire zones are su

propagate to the extent

onsisting primarily of cable insulatior
and at several separate
zones below by the maintena
pt for openings described in the
the operating deck above
\g with a concrete thickness of more than one toot, except for
re coverad with

are the steel containment vessel, the steel wall of the

-]
ntainment maintenan @ hatch. which a

all

Or walis with a concrete thickness of more than one foot

ooundaries with the adjacent portion of the maintenance tioor
These boundaries are approx mately at the centerline ¢ ¢t ainme 0
Jiar space benind the in-containment retue Nng waler storage tank ana the other near
' A b The steam generato ympartments. the refue
raga 1ank prov 2 Darrers between the two
A0 A

r \ miec Yur . 1 [ re “la¥
ymponenis e 0 > AF SJUURA dre sepa

ymponents in fire zone )0 AF 113008 by these t
20 &et with no interve
4 "“-‘)S.F‘ fire 20nes are rc
Jinating in a raceway s
e, open-nozzie wate
sables rou

280.32F-12
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atinm
4

Jra

ihe same cabies tha

De 108t. >ale shutdown components listed in Table SA-2 for the

eptibie 10 damage by the diluted and cooled smoke and gases

21a me °Ta r 3 g "\ O T ™o ~
omponents iocated ¢ € PAassSIve
N/ -~ o~ - y ™5 - o
1l/0n valves locateg this ) rhese valves
. the rrnts

nment cooing system (on the insige of the

nagensate maintains the passive residual heat remova
These valves are fail closeo F operal valves. Iney are
y and a e ge y 100 se to each valve. Given
valves ini

alet the gperators so

>an prevent operation of the second

elevated temperatures of 340 F

are expe

y disaDie a

edundantreactor coolant systern

B and 110( . 301 is suft

shutgown

this zone can cause {HoNS 1CN CouUld cause a breach
Or defeal satety-related de val Cs Or cause an

the reactor

//-—\\ 0
(1) westinghouse 250.32F-13
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[+

part

& (northa 1

par

@ quantity and arrangement of the combu r the characteristics
I the barriers that separate this zone from 5 which damages safe
tdow Mponer this zone does not 10 the agec redundant sate
hutdowr s another fire zona '
The quantity of combustible materials in tius fire zone is low, consisting primarily of cable insulat
@ termination boxes and cablc tray Thare is a concentratic f cables on the south side of
Ne zone near the refueling cavity and small concentrations of cables at the top of the zone at
vera alions along the walls  This fire zone is physically separated from fire zones below by
€ maintanance tioor, which I a concrete thickness of more than 2ne 1001, except 10r access
tairways and hatches. This fire zone 1s separated from the operating deck above (fire zone
AF 115 crete thickness of mare than one foot, excapt tor severa
)anings for a Dlockouts. The walls of this firs zone are
e steel contai the in-containment retueling water storage tank, the
nbustible enclosure for the division B and D per and racewavs (fir
1 AF 11500). or walls with a concrate thickness of ai) one toot, excapt ited
t danes with the adjacent port I the maintenan gescribed in the evaluation of fire
20NE AF 11300A. There s a doorway 10 lower pressurizer cumpartraent (tire zone
1 AF 1 | hat is osed
ifety-related ca routed in closed cable trays ot conduit. For open cable trays, whicr
present the n-situ combustibies in this fire zone, open-nozzie water spray
PPress ystams are provided. These sysiems are automatic except that, to preclude
idvertent actuation, operator action 1s required to open the outboard containment N valve
These suppression systerns rapidly extinguish a fire in these cable trays and prevent fire
propagaton 10 adjacent fire zones
The use of water spray systems fc mits smoke and hea
eneration. Small quantities of srr e zone rnse througt
pening the ceiling, or migrate ches between the
nent maintenance hatch a the adjacent portions
he maintenance f fire zone 11 space i» the uppe on of
i nent They are ole Dy stru iral su andg
j " cause prepaga f 1 e shutdown components hstuc
P~
_f/cln‘r\ i 280.32F-14
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S
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These division B and D electrnical pensetratio and t! aceway: 3 D m a
fire in this tirg zone by a combination of barriers, dis SUPPression systems
Noncombustible barriers of stesl or steel-composite construction formn ,e'!-:i shaft(s) from the floor
up 10 the operating deck, surrounding the division B and D penetrs 4 the associated cable
trays. The signit " Mbustibie materials in this fire zone are the nonsafaty-related cables routed
open cable trays ‘1*;;5.» cable trays are located at 20 feet from the division B and D
panetrations ang their asso raceways, ang they 2 protecied by waler spray suporession

systems

The passive core cooling system nas—the Iwo passive residual heat removal heat erchanger contro
valves which are located in this fir ese valves are fail-open 2ir-onerated vaives. Tney are

feel of each other ‘”'.".‘ vaives are separated rom each gther v a

ocated within seve

nONCOMOUSTHIDIE Darner of steel or steel composite materials. One of the valves is ¢
the IRWST wa This valve is assigned to division B.  The cables for this valve a

NCIosed raceways and routed up through the operating deck. Separate fire detectors
1 E h valve. The only combustibles in the area are the valves themselves ang
i A fire tha I arrect these vilves would be expected to start at ong ¢f the valves
The A &7 Drotec the ther va fire The f 1 1§ ('S wouk! aiert
the operators and allow thein o e fire could spread and damage it

hese valves are Qualified to operate v th elevated temperaiures of 340 F Fhe-smenod- vaive

GO S WA YRS OB RO S MEUEE-ON ROy S SRS e - P One da e aies
AEAEHIE FRe Wl CRTIE RO - AOBNON Y AIVE-HO I RE-SUERE ¢ He-HANE-OPNen — A-Hee- 1) e e-2000
R GRMANes- e SHOCIHOR DOWE SUND 10N PRITES-WH-F BRI IS -HIONE FHA0F SRUANE-Ihe
VR At

»

Reactor coolant system, and steam generator s
nservatively assumed 10 be disabied as a result of a !
g > ‘lnr- Qy§h9;~\ ":,,', vV\r_)nO-] »\u -

containment 3 T2l
prassurizer and steam ;)-": umentation i
1 .Q)t 11 ,..’:.. “r ““ ‘-:’:,A 14 ng 110 Af Y fnr tha

able tunctions o

gve ang n

Rp) 280.32F-18
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Revision to SSAR Table 9A-2

SAFE SHUTDOWN COMPONENTS

: Class 1E Division
Fire Area
Fire Zone System Descri; tion A C 8 D

AF 01 Core Makeup Tank B V0158 V0148
1100 AF Cischarge Isolation Valve
)0 AF RNS s UCHION ronm IRWST vild3
J Al Isolation Valve
Re om LYDS vt
isoia Valve
) AF 01 PS Containmant Air Sample V008
AF Cont. Isolation Valve
J00A
LiIQuid Sample Line Cont VO10A VO10B
soialion vaive
RCS olg Leg 2A Flow FT-103B F7-103D
Cold Leg 2B Flow FT-1048 FT-104D
\,F.\; !:v‘\)"’a"“""‘ nga '.’,'..
Discharge Cont. Isolation
vVaive
VES "‘,‘vQ'va nmant pd @ iniet V a4
Cont. Isolation Vi've

@ Mestinghouse 280.32F-17
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Fire Area
Fire Zone Sysiem

Table 9A-2 (Sheet

SAFE SHUTDOWN COMPONENTS

Class 1E Division

Description - B

AF PXS IRWST Leve L' O4¢ KT 4R
Af
OA
IRWST Gutter Isolation V130A V1308
vValve
(Core Makeup Tank
MT-02A
PCS Containment Pressure PT-006 PT-008
S5GS Steam Generator 2 Wide LT-014 LT-018
Range Lavel
J AF 01 OQOutlet Ling Con!. isolation Va7
Af valve
1008
VS Latdown Containment V045
solation Valve
Makeup Line Cont V0G1
i$01atio iive
K'-"“)F‘l",i‘ Stop VOOo1 /00z
Valve (RCPB
: ass 1E Electrca EY-P112 EY-P272
Class 1E Elect ) EY-P12Y EY-P23Y
Panetrations
1k Electrniea EY-P13Y EY-P28BY
g ranon
Jass 1& Cable Trays Note Noie !
PCS ntainment Pressure PT-005 PT-007
o
y \
(W) Westinghouse -
S’
\ A4 \ \: AR A ' \
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SAFE SHL /DOWN COMPONENTS

Fire Area Class 1E Division
Fire Zone System Description C

AF 01 PXS PRHR Heat Exchanger V1088
Af Control Valve
13008

IRWST Leve
FfHH-Fow

ore Makeup Tank
MT-02B
Pressurizer Pressure

Reference Leg
Temperature

b ¢ r
Press.

sarr | 2
IZel Leve

PRHR Heat Exchanger

.l

Outlet Temperature
old Leg 1A Flow
old Leg 18 Flow

Cold Leg 2A Flow

Cold Leg 2B Fiow

Steam Generator 1

Narrow Range Leve

Steam Generator 2
Narrow Range Leve

Wide

1 Wide

g,

/. \\ :
(‘W) Westinghouse 280.32F
N
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Question 410.330F (OITS 6194) REVISION 1 - 3ee page 4

The systemn description, design patumeters, and P&IDs are provided in Section 94.2, Table 9.4 2-1 through

427, and Tigure 9.4 21, o the SSAR, respectively. Table 3.2-3 of the SSAR provides the classificativa of
the annex/auxiliary buildings non-radioactive uesung ventilaton and air conditroming sysiem (VXS) system and
mponents. However, Westinghouse needs | provide the following

updated T'&IDs
A standard safety analysis report (SSAK) figure reflecting the updated P&IDs showing major instanientation
and system interactions with other systems such as supyly of the cuilled and hot water as provided from the
central chilled water system (VW51 and plant hot water system (VYS)
a figure for the ancillary diesel gen.rator room showing air supply 10 and from the mechanical equiprient
room heating ventllation and air ¢~ “itioning system (HVAC) subsystem
SSAR table lListing major subsystem component parameters for the VXS including air hundling units
supply & . exhaust tans, electric unit heaters and heawiing coil, and ancillary diesel generator roormn exhaust
fan
update SSAR Table 3.2 3 w include classification data for the ancillary diess! generator .om exhaust far
and correct code data for filters and faos
revise SSAR Section 9.4.2.22 1o include descripuons for humidifiers, hot watei unit heaters, and isolation
fampers
revise SSAR Section 94223 5 to stare that "To replace the filters <f an air handling unit, the unit ‘s
stopped and isolated from the duct system by means of 1solaton dampers
revise SSAR Section 9.4.2.2.1 3 1o desigrate “recctor switchgear” as “reactor trip switchgear
revise SSAR Section 94.2.23.1 to state that the (erved areas in the annex building are maintained at a
positive pressure (state pressure) with respect to the adjacent areas Juring {ilter replacement mode
revise SSAR Section 94.2.1.2 10 provide the design temperature conditions for the elevator machine room

and boric acid batching roowr

Responuk

VXS P&IDs (Rev. 5) will be forwarded to the NRC via separate correspondence

\pplicable updated SSAR figures for VXS are attached

SSAR figure 9.4.2-1 (Sheet S of §) is attache] and has been revised to show the FVAC servicing the
aincillary diesel. -

SSAR Tublis 94.2 | and 9.4.2-2 provide major subsyitem component parameters for the VXS defense-in
depth systems. Sirmular information requested for nondefunse-in-depth components 1s considered to be
excessive since basic inforriation s aiready provided in the text  Also, there 15 no reason to control this
nor“+*anse-in-depth information in Tier 2. For these reasons, no change to the SSAR is necessary

he wist fan for the ancillary diesel generator room provides ventilation for the diesel fuel stored in the
area. The fan does not operate dunng operation of the ancillary d esel genevator. “"Ventilation and cooling
for the room when tne ancillary diesel generators operate 1s provided by means of manually operated
dampers and opening doors to aliow radiator discharge arr 1o be exhausted direct to outdoors.”, as noted in
SSAR 942215 For this reason, no change to the SSAR is necessary

@ Westinghouse 410.339F(R1)-)
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N 6 SSAR 942 22 will be updated to include lescriptions for humidifiers, hot water unit heaters, and solavion
: ‘ flampers
( SSAR 947235 will be revised to state. “To replace the filters of an air handling unit, the unit 1s stopped
4 ana 1solated from the duct system by means of isolation dampers ", us requested
8. SSAR 942213 will be revised to designate “reactor switchgear” as "reactor trip switchgear.", as reque«ted
9. The general area HVAC subsystem will maintain a slightly positive pressute during filter replacement as
'd in ‘he SSAR . A positive pressure exists because the supply air flow rate is ma.ntained greater than
the exhaust air flow rate. The reason for maintaining a positive pressure in this subsystem is to provide
additional assurance that controlled access areas such as the health physics area are maintained ot a necative
pressure relative to other areas of the building. This is a nonsafety-related function Since the health
- physics and hot machine shop HVAC system normally maintains a slightly negative press.'re by design. even
if the general area HYAC subsystem is not operating, the controlled access areas would still be maintained
4l & negative pressure. For this reason, no change to the SSAR is necessary
10. The design temperature conditions fur the elevator machine room and boric acid batching ronm will be
added to SSAR 9.4.7.1.2 as requested
N
:" , SSAR Revision
. None. However, forward VXS P&ID: (Rev. §) to the NRC via separate correspondence
2. Update SSAR figure information based on attached VXS figures
Update SSAR figure 94.2-1 Sheet S of §) to show the HVAC servicing the ancillary diesel. (Attached
None
S None

6. Update SSAR 9472 10 include desc.iptions for hunudifiers, hot water unit heaters, and isolation dampers

as follows

Just before the section entitled Shutoff, Control, Balancing and Backdraft Dampers add these three

subsecuons

Humidifier

s
The humidifier is a packuged electric steam generator type which converts water to steam and disiributes
it through the supply duct system. The humidifier is performance rated in accordance with ARI 620
(Reference 13)
i
2 -
AR

410.339FR1)-2
" Westinghouse
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Hot Water Unit Hoaters

The hot water unit heaters consist of a fan section and hot water heating coil section factory as:embled as
a complete and integral unit. The unit heaters are either horizontal discharge or vertical downblast type
The call ratings are in accordance with ANSI/AR] 410 (Reference 12)

/solation Dampers

Isolation dampers are bubble tighi, single- or parallel-blade type. The isolation damp:rs have spring
return actwators whick fail closed on loss of electrical power or los: of air pressure. The isolation
dampers are constructed, qualified and tested in accordance with ANSIUAMCA 500 (Reference 14)
Add the tollowing to the end of the second paragraph of SSAR 942235 "To replace the filicrs of an air
handling unit, the unit is stopped and isolcted from the duct system by means of isoletion dampers

Revise SSAR Section 9.4.2.2.1.3 1o designate "reactor
N«

Revise SSAR Section 9.4.2.1 .2 (o add the fol'owing design temperature conditions at the end of the Normal
Operation list

Swilchgear as reacror g.p switchgear

ne

Room or Area lTemperatures

t

1"
Normal Operation
slevator machine room §0.105
boric acid baiching room 50-108

410.339F(R1}-3
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and HVAC exhanst fans for VAS. VRS and VHS These items are being
: { £ ! { 1 meeting between Westingho
. n

Action W - Per Meeting Minutes

Action W - W will provide additional Jigures as identified in open item

W will ensure that VXS describes the
glevator machine room ventilation subsystem

W will ensure that descriptions of exhaust fans for areas where

tates t.at the fans can maintain the pressure (VAS, VXS, VRS, VHS)
was established during an NRC/W meeting in White Flint on January 15 & 16

d
negative pressure i1s required This status
| YUK

Response (Revision 1

Ihe sdditional figures are being

acdressed by the response to FSER Open ltem 410 415F revision |

in the meeung, it was not clear where the SSAR described the elevator machine room ventilation subsystem
A review of SSAK 9.4 shows that the elevator machine room ventilation subsystem is adequately described
n SSAR 9422 33 Equipment Room HVAC Subsys.2m
ates, " A temperature controller

'

last paragraph under Normal Operation. [t

pens the outside air intake and starts and stops the elevator machine room
maintain room design temperature conditions. A local thermostat controls the
electnc un't heate

exhaust fan as required t

The i1ssue was that Westinghouse did not want to provide a specific sizing value for the exhaust fans and the
NRC wanted to idenufy that the exhaust fans where adequately sized to allow the system to maintain the
negative pressure’ when noted in the SSAR

"

it wgs agreed in the meeting that Westinghouse should review
¢ SOAR and modify it where appropriate to state (hat the exhaust fans where adequately sized to maintain
2

a negative pressure.  Consistent with the agreement, changes to VAS, VRS, and VHS are shown below

under "SSAR Rovision Note: Since VXS does not keep the area at a negative pressure, n

hange t0
AL
VXS 15 required )

SSAR Rev'sion

See Response to FSER Open Item 410 415F

revision
'
None
L Change VAS., VRS, and VHS as shown below
. v Re: Radwologically Controlled Area Venulauon System . JAS)

41J0.339F(R -4
¢ Westinghouse
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Auxiliary/Annex Bullding Ventilation Subsystem 2nd para
r fans sized to allow ¢ system to maintain a negative pressure are
n the upper radiologice ntrolled area venulation system equipment room at elevation 145°.9
suxihary butlding. The exhaust air ductwork 15 routed to munimize the spread of airborne
ntamination by directing the supply arrflow from the low radiation access areas into the radioactive
equipment and piping rocoms with a greater potential for airborne radioactivity.  Additionally, the exhaust air
fuctwork is connected 1o the radioactive waste drain system (WRS) sump to maintain the sump atmosphere
al & negative air pressure o prevent the exfiltraton of potentally contaminated air into the surt wnding area
Ihe exhaust air ductwork 1s connected to the radwaste effluent holdup tanks to prevent the potential buildup
f arborne radioactivity or hydrogen gas within these tanks. The exhaust fans discharge the exhaust air inte

the plant vent for monmtoring of offsite airborne radiological releases
943012 Fuel Handling Area Ventilation Subsystem  2nd pare

he two 50 percent capacity exhauat aur fans sized to wilow the system io maintain a negative pressure are
located in the upper radiologically controfled area venuiation system equipment room at elevation 145°.9*
it the auxibary building. The supply a1 exhaust ductwork 1s arranged to exhaust the spent fuel pool plume
and 1o provide darectional meflow from the ranl car bay/filter storage urea intw the spent resin equip.nent

ms. The exhaus' fans discharge the normally unfilieved exhaust air into the plant vent for monitoring of

site mrborne gaseous and other radiological releases

Re Radwauste Build
94521 Geveral Description Yrd para

[he exhaust air system consists of two 50 percent capacity exhaust centritugal fans sized to allow the system
{0 mainicin @ negative pressure, an exhaust air duct collection system, and avtomatic controls and
weessonies. The airflow rates are balanced to maintain a constant ¢xhiaust design air flow through the fans
[he exhaust fans are loated in an equipment room on E.evation 100°-0" in the northwest corner of the

radwaste building

Re. Health Physics and Hot Machine Shop HVAC System (VHS)
941121 General Description

[he exhaust air system consists of two 100 percent capacity exhaust centrifugal fans sized to allow the
ystem (o maintain a negative pressure with ductwork and automatic controls, and a separate machine shop
exhaust fan and hagh efficiency filter for exhausting from machine tools and other localized areas in the hot
machine shop. The exhaust fans are located in the staging and storage area on elevation 135°-3" of the
annex building.  The machine shop exhaust fan and filter are located locally in the machine shop. The air

"

low rates are balanced to maintain a constant exhaust design air flow through the fans

410.339F(R1)-§

W) Westinghouse




NARC REQUEST FOR ADDITIONAL INFORMATION

OITS: 491§
RAI: 480.873 Rev. 1

Pleasc provide details of the calculations Westinghouse performed 1o assure that the
evaporation-limited PCS flow is equivalent to using the actual PCS film flow with a time and
elevation dependent coverage fraction

Mesponse:
The PCS film coverage model calculates the tme and elevation dependent coverage, and the
resulting evaporation rate that is input 10 the WGOTHIT code. The PCS film coverage model

uses the actual flow rate delivered to the sheil. The PCS film coverage model is described in
Reference 480.873-1, Sections 7.3, 74, and 7.5

Clarication Question 1 - RA/ response does not answer question. Provide the requestad
comparison

Response

The question was based on methodology in WCAP-14407, Rev. 0, Section 7. The following
response 1s consistent with me..rodology in WCAP-14407, Rev. 1

The 'ow rate applied to the shell surface in the WGOTHIC model is called the evaporated
flow rate. Time and elevation dependent coverage is calculated with a spreadshee!, as
described in Section 7.5.1.3 of WCAP-14407 Revision 1, which invo'lves an iteration with
WGOTHIC on the shell heat flux. Note that for the first three hours when delivered PCS flow
s at 440 gpm, coverage is assumed o be 90% of the vessel perimeter, conservativel based
on the Water Distribution Test at 220 gpm equivalent delivered flow to the external surface of
the shell. During the first three hours, evaporation does not cause the minimum fim flow rate
ctenon of 120 lbmvhr-Rt 10 be reached, thus, coverage is constant until well beyond the time
that peak prussuf is predicted to occur at aboui 20 minutes ater initiation of the transient

After three hours, the evaporated flow calculation (Section 7.5.1.3 of WCAP-14407 Revision 1)
explicitly models time and elevation dependent coverage, with an iteration on WGOTHIC shell
heat flux. The evaporated flow rate is then input to WGOTHIC along with a coverage area
that assures the code will evaporate the applied fiow. Sensitivities have been performed in
which \YGOTHIC evaporated all the water on (a) the dome only; (L) the sidewall only;, or (¢)
evenly spiit betwean the sidewall and the dom?>. The sansitivitias showed that WGOTHIC
Calculated pressure is not senuitive 1o the locahon that water was appliec

Ras\ 480873 R)-)
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Clarification Question 2 - Recelved via emall from D.C. Scalett! to B.Rarig 1/13/98

in the original RAI the staff requested Westinghouse provide analyses using the actual
PCS flow rates not the limited evaporated flow rates to confirm that the two are
identical or at least prove that the evaporated flow mode! is clearly conservative. The
itsues are identified In our int. rim FSER provided you un 12/31/37.

in the clarification response dated 1/6/98, the requested analyses are again not
provided.

If Westinghouse does not provide these analyses to demonstrate that the two results
are 'dentical (as claimed) or thet the evaporated flow mode! is clearly conservative, then
we will apply (an as yet undeterminec) penaity on the final SSAR pressure results.

Both the LOCA and MSLB must bo analyzed through the pesk pressure period since
the PCS is credited for both events.

Response:

The PCS film coverage model calculaw. . the time and elevation dependent coverage
and the resulting evaporation rate that is input to the WGOTHIC code. Tne PCS film
coverage model is desciibed in Reference 400.873-1, Sections 7.3, 7.4, and 7.5,

Sensitivity cases for the LOCA and MSLB pressure resporse were made using the
actual PCS flow rate, instead of the evaporation limited PCS flow rute, In the WGOTHIC
APE00 Containment Evaluation Model. Except for the PCS flow, these cases were run
with the model described in Refcrence 480.873-1,

The actual PCS flow rate is greater than the evsporation limited PCS flow rate. 1he
predicted peak pressure is lower for both the LOCA and MSLB cases using actual PCS
flow rate. The peak pressurs for each case s listad in the table below. The transient
pressure comparison for each event is shown in Figures 480.837-1 and 480.873-2.

Base Case Full PCS Ficw
LOCA 439 psig 43.8 psig
MSLB 44.8 psig 44.5 psig

430 873 R1-2 @ Westinghouse
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Increasing the PCS flow rate in the evaluation model (from the evaporation limit)
reduces the predicted pressure because additional heat can be removed through
sansible headng of the additional flow.

References:

480.873-1 WCAP-14407, Revisinn 1, "WGOTHIC Appiication to APS00", July 1997
Westinghouse Electri~ Corporation

SSAR Revision: NONE

480 873 R1-3
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LOCA Pressure Compariscn
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MSLB sure Comparison
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FSER Open I

650.11F, Issue C-10 Eifective Operation of Containment Sprays in LOCA (OIS #59
'(t"l aon |

As discussed in NUREG-O933, Issue C-10 addressed the eflectiveness of containment sprays |

remove airborne radicactive material that could be present within the containment following a LOCA

his i1ssue was expanded to include the possible damage to equipment located within the containmer

|

due to an inadvertent actuation of the sprays. This issue was resolved by SRP Section 652

Contwinment Spray as a Fission Product Cleanup System,” which references ANSUANS §¢
PWR and BWR Containment Spray System Design Critenia

in a May 28, 1993, letter, Westinghouse stated that the AP600 cesign does not include a containment

Spray svstery for removal of airbor ¢ radioactive materials in the containment. Section 15.6 5.3 of the

SSAR provides the details of the accident source term and mitigation technigues for the AP600 design

Status: Since issuance ol the DSER, Westunghouse has com itted to provide containment Spray
capability fo - mitigaiion of beyond design-basis-accidents. However, the design details have not been
provided to the staff (Note: The design details have subsequently Yeen provided by Westinghouse in
draft form by letter NSD-NRC-97-5329, dated September 17, 1997). Therefore, this issue remains
pen until the design 1s submitted to the staff and the staff has the opportunity to evaluate the desipan

Response

(he containment spray in the AP600 is provided 1o mitigate beyond design basis accidents. It is not
credited in design basis safety analyses. Issue C-10 was revised in SSAR Revision 17, ubsection
1.9.4.2.2 10 note that the AP600 does not have a sajery-related containn ., spray system. SSAR
Revision 17 includes the SSAR changes identified in Letter DCP/NRC1039, dated September 17, 1997
to incorporate the nonsafety-related containment spray. Please note that the spray header shown on a

separate sheet 4 of figure 9.5 1-1 in the markup was incorporated into sheet 3 of the SSAR figure

The water for the containment spray 1s from the fire protection system. The source of the water in the
fire protection system 1s the raw water system which provides the following water treatment before
water 18 delivered to the fire water storage tanks: 1) ultraviolet pretreatment to kill biological

Wwrea

rganisms and disinfect the water, 2) addition of sodiam hydroxide to maintain a pH of $8 10 7.5

\) coagulation and clanfication, and 4) filtration to remove silt and debris. No additional additives are
Wdded to the water for the containment spray

Westinghouse actions on this item are complete
SSAR Revisions:

NONE. The SSAF revisions were incorporated in SSAR Revision 17

650.11(R1)-1}
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Questior 720 .440F OINS # 6175 Revisior

Passive ( ntainment ( ng Sysi

Fl { the PCS annulus due 1o plugging of the upper annulus drains 1s the only PRA-postulated mechanism for
the ire of PCS cooling. The probability of plugging is minimized in the design by including two 100 percent

frains, and a weekly surveillance of the annulus floor and drains 1o identify and eliminate debris that can potentially
plug the drur WEC has credited this surveillance in the PRA but

Specifications.  This is Open ltem 720.440}

has not incorporated 1t in the Technica

R(.,g‘[,, nse

Flooding of the PCS annulus due to plugging of the upper annulus drains is modeled in the AP600 'RA and was

3 issigned a failure probability of | OE-O4 per demand. In the PPA mode!l, a weekly surveillance interval was
considered.  The technical specifications, on the other hand, specify surveillance every two vears. In addition, \ae
specific drain configuration has changed since the Level 2 PRA was revised in September 1996, As was modeled
n the PRA, Revision B, the drains were located in the floor of the annulus. However, the two 100 percent drain
penitgs are now located in the side wall of the shield building with screens provided to prevent entry of small
antmals into the drains

¥ e fact that the surface area of the drains 15 vertical makes them less sus eptible to clogging due to build-up of
randomly collected debris, as compared 1o a configuration with horizontal floor drains. Thus, the drain configuration

re resistant to random plugging than a horizontal floor drain configuration, and would have
probability. On the

a smadler tailure
ither hand, the technical specification surveillance interval is a factor of 100 above the assumed

surveillance used in the PRA model. This change 1s deemed to have a negative effect compared to the PRA

modeling assumption of a weekly surveillance. However. in the PRA failure probability estimate, no attempt was
made 10 tie the estimuted failure probability to the surveillance interval. A relative.y ¢« ‘wve value of 1 OE-04
per demand was used. There is no systematic drain plugging mechanism envisioned Thus nd failure rate
nilar to a "shock faillure” mode postulated in common cause failure (CCF) models. There 1v o aeed 10 revise
nd probability due to the revised drain configuraton. However, the uncertainty in the failure rate increases
fue to the increased surveillance interval. The results of sensitivity studies performed to address this uncertainty for
the PCS failure probability are summarized below

[PUS v allure Probability | TRF o TN RFePE———————
| . Effec. eness
case) s o P—
| R4E-08 e T — K ——
1 97E-O8 IR —— TR el
IR b . e R g v
- —_— 1. 69E.07 )R A —— TCAR: -

720448 3(R1)-1
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From the sensitivity ana:ysis, it can be seen that a 10-fold increase in the PCS failure probability has negligible effect
n larg. release frequency (LR} Thus, if one looks at the upper uncertainty range of PCS failure probability witk
g tacton f nercase e i }"'  '(|'¢". wOould '\("’ '\ ble l‘ s M -L‘l IS the nhidence retamm the rigina

CCF estimate | E-O4 per demand for the PCS drains to randomls plug

AS & nclusion e AP600 PRA model estimate of failure for PCS horizontal drains to plug due to CCl
acceptable to represent the current AP600 design where the vertical drains with screens yprevent small amimals fron

entering the anuulus drains are inspected every two years. Thus, the plant risk 1s not affected by the de<ign change

i inspection imes. Moreover, the uncertainty in the | RF 15 insensitive to a factor of 10 (even a factor of a 1 (0

(4

ncrease in the PCS failure probability, as demonstrated above

Supplemental Question - Received via emall from D.C. Scaletti 1o B.Rarig 1/8/98

In response to RAI ) 440F (OITS #6178 ncerning the falure probability of the PCS (and the TS inspection
nter val) based on the upper annulus drains, Westinghouse has redesigned the PCS drains. Instead of being on the
ipper annulus honzontal floor, they are now located above the upper annulus floor elevaton. Therefore, there will
be an zccumulated pool of water occupying the PCS air annulus region (while not stated in the submittal, | believe

that the pool height will be about foot, reducing the turning region to 5 feet in height
) ¥ ! ! E

Westinghouse needs to address the impact of this pool (which could be as cold as 40F) on the PCS performance
the air circulation rate. In addition, the holes in the shield building need to be addressed as they represent “leakage

into the air annulus region not previously cons dered
Response 10 Supplemental Question

fhe external PCS annulus drains are designed to limit the maximum depth of the pool of water, such that the
distance from the bottom of the baffle to the top of the pool 1s at least five feet. The maximum pool level would be
reached at 1902 seconds based on the fact that a pool | foot deep in the annulus occupies a volume of 1902 cubi

feet (based on a 139 foot outside diameter and a 130 foot inside Jiameter for the annulus) and the PCS inital flow

rate of just under ubic 100t per second
The tollowing discussion addresses 1) the effect of the pox verabie 108s¢ the air flow path, 2) the ettect
fa I pool on the temperature of air flowing through the and 3) the pote tor the n paths to atfect
t yvant air flow via leakage
he effect Of the pool on unre verable losses in the air flow path

he ettect of the pool on unrecoverable Insses in the air flow path 1s negligible since the annulus riser flow area
412 square feet and the downcomer flow area 1s 1490 square 1\ et, as compared to the entrance area between the

water partially

lowncomer and riser of 2488 square feet with a six foot high opening and 2073 square feet w
blocking one foot of the annulus entry opening. The velocity through the entry area from the downcomer to the
annulus 15 low and a rounded wall attachment ex‘sts at the bottom of the baffle, resulting in a form loss coefficient
nearly equal to zero (Reference 720 440F- 1, Section 4). With no pool, the downcomer-to-riser entrance area 1s 6

times the aser flow area, and with a one foot deep pool, the entrance area i1s still § umes the niser flow area

720.440F(R1)-2
Westinghouse "l
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ven with the po

:

&8

The presence of a cold pool and its effect on the bu )

g
Ihe effect can be bracketed by considering
cooling of the minimum air flow rate through the annulus during periods where the containment is rejecting heat from

the shell outer surface. Reference 720.4400-2, Figure 4-128, shows the air mass flow rate through the annulus
g g
calculated by the Evaluation Model for a LOCA. The figure shows that the external shell has begun to significantly

heat up at about the same time that the external water 1s credited in the model, or about 337 seconds, when the air
mass flow rate 1s at 120 1bm/sec

yancy driven cooling of contanment 1s negligible. Coolin
|

by
the pool could reduce the temperature of air flowing through the annulus

The figure also shows that as the containment shell continues to increase in
teinperature and evaporated steam 15 added to the flow

the air flow increases to reach a relative. ' steady value of
150 Ibmv/sec out to SO0 seconds

The influsnce of a cold pool on the temperature «

{ the air would be maximized
by considering the lower value of 120 Ibm/sec of air flow

Ihe potential cooling effect of a pool of 40F water can be conservatively estimated by assuming

@) an air velocity across the pool he

*qual to the annulus velocity - the actual velocity across the pool 1s 1/5 o 1/6 of
the annulus veloaity

b) the maximum temperature difference of 120F air and 40F water

s e e P P P

-A_A’./\A_A‘A_.A
= y

poos J

Total width of pool = 4.5 feet

ng the approach recommended by Holman (Reference 720 440F-3), and assuming unit depth into the paper in
the above figure, the following calculation gives an upper bound co ling ra jue to the pool

| 20640V2 = RO

0.24 Buw/1bm-degf
10735 Ibm/cu. fi
11241210 Ibm/sec-ft

0 !
i

). 01§ Bru/hr-fr-degh

\ 720.440F(R1)-3
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( the heat transfer will be lamirar. Since the

) Tlat plate 15 equal 1o twice the heat transte witicient at x

Now the total average heat transfer coefficient, h, 1s given by

Nu hl/k

Therefore, a conservatively high value for h is 1.3 Bruw/hr-sq ft.-degl
Using a pool surface area of 1902 square feet and a temperature difference of BOF, the cooling rate of the pool is

estimated to be less than 55 Btu/sec

o put pool cooling into perspective it 1s useful to compare the pool cuoling rate to the energy removal rate by the
PCS, approximately 37000 Btu/sec. The pool cooling is € 0.2% of the energy de.ivered to the riser annulus by the

PCS  Thus, the effect of the cooling due to the annulus pool water is judged a negligible energy sink

he effect of pool cooling on the annulus air temperature and thus its buoyancy can be bracketed by considering the
maximum cooling rate and the minimum air flow: AT, ... = (55 Brw/sec /(120 bt Vsec /(0.24 Btw/Ibm-degF) = 1 7§
Fhe density effect of such a decrease i1n the ar temperature entering the annulus s smail compared to the total
lensity change in the riser annulus, which 1s due to both sensible heating of the air and the addition of low molecular
weight steam. The effect of the temperature change alone on density is related to the absolute temperature change
which 1s 459 7+ 118.3)(459 7+120.0)]%100 « 0.3%. Since the density change is very small and is only effective
ver a few feet at the bottom of the annulus, and since the velocity is related to the squar® reot of the density change

ver a given height, the effect on buoyancy driven air flow is negligible

also be noted that the cool, 40F, PCS water applied to the AP600 containment would provide improved

i relative to the DBA Evaluation Model which assumes the PCS water is applied at 120f

the drain paths to affect buovant air w via leakage
/

Any ambient air flow coming into the do ncomer through drain paths near the bottom of the annulus

provide additional cool air at the bottom of the annulus. Baffle leakage paths, from the downcomer |

in elevation near the top of the downcomer, are modeled in the Evaluation Model because of the potential fo
reuiting of the annulus flow. Because of the geometry and location of the drains, there would be n

it the annulus How

uded that the presence o p to one foot in depth in the external PCS annulus has a negligible
¢t on PCS performance
’

720 440F(R1)-4
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References

0 440F.-1 Stewart and AT Pieczyvnski Tests of Air Flow Path for ( oling the AP60X) Reactor Conta:nme
WCAP- 13328, 1992, Westinghouse Electric Company

120 440F-2 WCAP- 14407, Rev. | WGOTHK ‘\“{'I'\d"‘ n o AP6OX)." July 1997
20 440F-3 1 P Holman, Heat Transfer. Third Ed . McGraw-Hill Book ( ympany, New York, 1972, pp 148-154
SSAR Revision: None

PRA Revision

'he following change on page 40-2 of PRA Chapter 40, Passive Containment Cooling, will be made in PRA
Revision 11 [note the redline/strikeout of the changes below were provided in Rev. 0 response to this open
item; no changes have been made as & result of this Rev. | response)

here are two 100 percent drains in the Roor-of the-annwlus vertical wall of the shield building. Weekly
Surveillance of these drains is performed every two years. One drain 1s sufficient to prevent overf) wing of the
passive containment cooling system to block the air inlet

he probability, q(r< it tatlure of the PC event tree node due 1o the drain plugging 1s considered to be a rare
event due to the following considerations

he annulus is shielded from random accumulation of debris that may potentially plug the drains

The drains are located on the shield building vertical wall above the annulus floor, and have screens to
prevent small animals from entering the drains

SurverHance +v-portormed olen enough once @ week 0 romedy -afy PIgRIRE potental

here are no data on this failure mode. Even if it 1s assumed that both drains will plug once during the plant
lifetime, the failure probability would be SE-04 per week, for a 40-year plant lifetime. H-the-weekly- surveriance
o -otied of - Meses the terhite Mode with o probab ity ob-4-4H per sufverbance opportumity. the probabiiity
of the farure continmng 1o & seeond week woukd be Skl

Based on the ranity of this failure mode and engineering judgement, a failure probability of 0001 is assigned
to the PC node, given that a core damage event has occurred

Qi X E-O4

Figure 40-2 of PhA Chapter 40, Passive Containment Cooling, will be revised in PRA Revision |1 as shown on the
next page

AP 720.440F(R1)-5
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Question. 720.441F (OITS #6179) Re “sion |

Reactor Cavity Flnoding System

The IRWST injection s7uib valves are diver=> from the containment recirculation squib valve.. Diversity between

these valves 1s specified in SSAF. Section 6.3.2.2.8.9, but ihe criteria for confirming that diversity has been achieved
1s now provided. This needs to be a’lressed by ITAAC. This is Open ltem 72044 1F

Response
As stated ir. SSAR subsection 6.3.2.2.89, the IRWST injection squib valves are diverse from

recirculation squib valves because they are designed to different aesign pressures. The following diss
from AP600 PRA suhsection 12.5.1, further explains the diversity

Jntainment
S810n, taken

The squib valves in tne recircuiation lines are nocmally in a different envi. .ament than tae squib valves

in the injection lines. The injection line valves have reactor cuolant system pressure on one side and the

pressure head of the IRWST on the other side. These valves are desigred to withstand and open under this
wype of load

The recirculation squib valves have the head of the IRWST on one side and the containment atmosphere

pressure on the other side. These vaives do not have to support the reactor coolant system pressure, nor

do they have to Spen under such cor ditions

Thus, the IRWST injection squib valves are derigned to withstand high pressure of approximateiy 2500 psig whereas

the recirculation squib valves are designed for a lower pressure of approximately 150 psig. Because these tv.o sets

of squib vaives are designedc to withstand different desigr pressures, the th “kness of some of the valve components

and the » ‘e of the propellant charges are different. Jecause of these differences, the IRWST iniection squit valves
are diverse from the recirculation squib valves

Because diversity is derived from the difference in design pressures .ad operat:ng conditions. thet2 is no need for
T .
an ITAAC

NRC Follow-on Question (from Enclosure 6 of NRC letter uated January 7, 1998)

he IPWST injectionsquib valves are claimed to be diverse from the cGu......nent recirculation squib valves Secause
they are exposed to and designed to open against different systern ressares. A  such, the thickness of scme of the
vu.ve components and the size of the propellant charges are diftereat. Although the d.fference in the valve design

prescure provides some Cagree of diversity, other failure mechanisms could affect both valves, such as: (1

tarlure
f the vaive actuat n signal or power supply, (2) maintenance or surveillance errors. particularly if maintenance is

performed by the sume crew, and (3) fuilure of the propellant charges due 1~ Jcrects in the chemical compasiton
v environmental/aging effects, particularly if charges from the same supplier and betch are used in both valves
Addiional mechanisms or administrative controls to minimize ‘he pc*

wal for such .~mmon cause failure modes
should be idenuifie.

Py 720.441F(R1)-1
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Response to follow-on question

| Common cause failure (CCF) of the acruation signal and the actuation power supply for these squib valves
s treated separately in the PRA. The possibility of such a CCF occurring is quantified in the PRA. Note
that DAS actuates these valves such that CCF of the I MS does not fail either the IRWST injection cr the
containment recirculation squib valves. Also note that the pov-er supply for these squib valves is the Class
lE dc power supply

2 <CF maintenance errors on squib valves are cons.dered incredible because of the simplicity of sq.ib valves
which require ver, little / infrequent maintenance and because of the effectiveness of continuity in-ser: ~e

testing. Maintenance errors on AOVs or MOVs which are more complicated valves and require m re
frequent and extensive maintenance are more probalsle than mcintenance errors oo squib valves

CCF of the propellant and environmental / aging effects are also considered incredible. This concern is
similar to a concern over CCF of 2:1 MOVs carsed by bad grease or environmental / aging effects. Such
basic elements of componenis are not considered as credible CCF and are not typically consiuersd within
traditional PRA CCF analviis

Given the above, additional mechanisms or admirn strative controls to minimize the potential for such common cause
tailure modes 1s not necessary

Revisions SSAR None
PRA None
ITAAC None
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