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November 21, 1997
Document Control Desk
LS Nuclear Regu latory Commission
Washington, DC 20555
ATTENTION: 7. R. Quay
SUBJECT: RESPONSES TO QUESTIONS OF CONTAINMENT SCREENS AND PAINT
Dear Mr. Quay:
Attached are responses 1o questions related to plugging of screens and safety Classification of paint.
These questions were included in letters from the NRC dated July 30 1997, August 21, 1997 and
October 7, 1997 Included with the response are draft SSAR changes. These changes will be included
in SSAR Revision 18,

Ihese item will be statused as Action N or Contirm W pending inclusion in a SSAR revision as noted
below

OITS # DSER/RAL # Status

969 6.12-1 Confirm W
5739 480.1078 Action N
$740 4807079 Confirm W
5741 480.1080 Action N
750  ceseennees Action N
5972 650.10F Confirm W

Please contact Donald A. Lindgren at (412) 374-4856 with any questions.

Brian A Mcintyre, Manager
Advanced Plant Safety and Licensing
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NRC DSER UPEN ITEM

DSER Open Item 6.1.2-1 (OITS #969)

In a letter dated July 30, 1997 the NRC staff identified the following response 10 previous
Westinghouse positions on this open item.

The staff is concerned that any improperly applied coatings within containment may peel off and thus
prevent other safety related systems or components from performing their functions. Containment
coatings at operating plants have been observed to peel off over large areas. On the basis of
expenences with operating reactors, concerns have been raised over the potential for unqualified
coatings, or incorrectly applied coatings, in conjunction with other loss-of-coolant accident generated
debns, 1o cause blockage of the sump screens. For the purpose of the certified design, Westinghouse
is relying on the COL applicant to demonstrate that the intenor containment coatings will not interfere
with the passive core cooling system through a coating transport evaluation. The staff disagrees with
Westinghouse conclusion. The staff’s position is that assurance of the integrity of the Zontainment
coating needs to be established prior to the design certification.

Response:

An evaluation has been performed to assess the potential for AP60G containment recirculation screen
blockage. This has resulted in adoption of a protective plate above each screen, use of safety-related
coatings in the immediate vicinity of each screen, and more restnicted use of fibrous insulation. This
response and the response to RAI 480.1079 (OITS #5740) provide the results of the evaluation and the
associated SSAR and ITAAC changes 10 incorporate the results. This evaluation confirm that intenor
coatings will not interfere with the passive core cooling system and avoids reliance on a COL
applicant evaluation.

The AP600 provides several features that precludes Jdebns from the potential failure of nonsafety
coatings used inside containment from interfering with core cooling. These features include a passive
safety injection system that provides a long delay time (more than § hours) between a LOCA and the
time recirculation starts. This time delay provides time for settling of debns. These passive systems
also flood the containment to a higis level which allows the use of containment recirculation screens
that are located well above the floor and are relatively tall. Significant volume is provided for the
accumulation of coating debnis without affecting screen plugging. These screens are protected by
plates located above the screens that extend out in front and to the side of the screens. The protective
plates together with low recirculation flow approach velocity and the screen postulated coating debns
from above the plates from reaching the screens. Coatings used under these plates in the vicinity of
the screens are classified as safety-related.

@ soat 6.1.2-11



NRC DSER OPEN ITEM

SSARATAAC Changes:
Revise the third paragraph of subsection 6.1.2.1.1 as follows:

The AP600 design ~onsiders the function of the coatings, their potential failure modes, and
their requirements for maintenance. Local failure of the coatings on the extenior of the
containment vessel and outside the containment does not prevent functioning of the engi-
neered safety features required for safe shutdown of the plant during or after a design basis
accident (DBA). Coatings inside the _ontainment are evaluated to demonstrate that failure
does not prevent functioning of the engineered safety features. Sinee-Coatings used in the
vicinity of the contanment recueulation screens are classified as safety-velated, cefer o
612271 for the extent of safery-reloted coatiogs. Other coutings inside contaimment are
classified as noosalety-relutod bocause thetr failure of the coatngs-does not prevent
functioning of the engineered safety features:-the-eostings-ore-clavsified-as-nonsafety-
related.  Protective coatings are maintained to provide corrosion protection for the
containment pr ssure boundary and for other safety-related s,stem components inside
containment. 1he coatings on the outside of the containment vessel are maintained to
provide corrosion protection for the containment pressure boundary and to support passive
cooling through their wetting ability and heat transfer properties. These functions are in
addition to other functions (such as enhancing decontamination inside the containment and
assisting in general housekeeping). The corrosion protection and decontamination
functions of the coatings are nonsafety-related functions

Revise Subsection 6.1 2.1.5 as follows:
6.1.2.1.5 Safety Evaluation

Tais subsection descnbes the basis for the exiont of safety-related coatings evaluatior

methadelogy and-conclustions-that-are-aod the basis for classifying coatings on other areas
inside containment wenoreoatngs-as nonsafety-related.

The AP60O has a number of design features that facilitate the use of nonsafety-related
coatings. These featores include 8 passive safety injection system that provides 8 long
delay time (more than § hours) between a LOCA wnd the troe recircolation stants.  This
tme delay provides e for sething of debris.  These passive sysioms also flood the
contaimment to @ bigh level which ailows the use of conianment recureulation screeos that
we located well above the floor and are relstvely tafl.  Sigodficant volume is provided for
the accum dasion of coating debris without affecting screen plogging.  These screens are
proteciod by plates loceted ahove the screens Bt extend oot i front and (o the side of ihe
screens. Coatings used under these plates in the vicioity of the screens are classified as
safety -related.  The protective plates together with low recr-ulation flow approach velocity
and the scroen postolated coating debris fram above ihe plates from reaching the soreeos,

@ " 6.1.2-1-2




NRC DSER OPEN ITEM

Refer o sbsection 6,3 2.2.7.3 for addidonal discussion of these screens, theur protective
plates and the areds ouizing safety-related couings

Fhese fteatures imelude the wee o contings that do Rol fark 1 o manner thiat would
adversely attect the sale shutdown of the plant  Adso systems and COMPonents are
desipied to mminv e the ellacts of conting farlares

he rocirculation ndets ure screened onclosures located neis the northwest and southwest
comers of the eaxt stearn geoeratar coropastment (refer to the Hgures i Section
632273 The enclosure bottamy are Jocated above the surrounding floor which prevent
ingress of heavy debris (specific gravity greater than | 05). Addionally, the scroens are
oriented verucaily and are protected by lacge plates locwod above the screens, turther
enheocing the capability of the soreens 10 fonction with debris i the water. The soreen
mesh size and the surface ares of the contamment recircolation screrns in the APGOD, io
conjonction with the large floor wea foc dehris 10 sottle o0, can accormmodate toluce of
coatings inside comanment duriog o design hasis ac_ident even though the residue of such
a fadure v undikely 10 be tramsported to the vicinity ol the enclosures

A large portion of the containment 15 painted with inorganic zinc apphed without a top
coat. Over 40 years of successful case histones in many industrial tank applications
confirm that properly apphed inorganic zine does nct fail by sudden delamination
Detenoration of the inorganic zine (inside and outside containment) 1s very gradual over a
penod O vears  The thofgame 7He contiiues 16 frovide good surface wetting and
protecton o the carbon deel dunng duws gradual detenoraton perod  Deateroration wil
be detectad th the carty vtages of the process thiough pertodhe contig performance
thvpections  When detenorabon v detected mattenaboe pariting can be deferred ahid
seheduied outapes without reductig conbidence that the (norgame 210e coatiig wil
ConttRue - (o-provide correson protecthion-and-good-wetng —Hallure of the inorganic zing
coating produces a heavy zinc powder that will not plug the passive core cooling system
flow paths or the upper annulus drains. Inorganic zinc applied without a top coat is not

used on the arex coated with safety-related coptings. ecategonzed as nonsalety-related +n
ath bovatieons

The mmorgione zine on the outside of comanment continves o provide good surface
wetting and proteciion to the carbon sieel dunng delenoration. Detenocation wil be
detectad in the early stages ol the process through periodic costiog perfon unce
inspoctions.  Wheo deterioration is detevted, maintenance pamting can be defenred unuil
swcheduled outages without reducing confidence that the margane 2nc costiog will
continue 10 provide corrosion protection and good wettog

Coatings that lack sufficient tensile strength to hold together in large enough pieces to
v B ¥ B AL

create large blisters or sheet delamination do not block the containment recirculation

@ Westinghouse
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creens or prevent the accomphshment ol salety-rel
lassified as nonsafety-related. This includes the

not top vated

e APHOD does not have a -.erly-fd.uod containment spray system e contwoment
spray systeo provided jo the APG&Y) is 00t used in desigo basix events. This reduces the
hance that coatings will peel off surfaces inside containment because the thermal shock of
old spray water on hot surfaces combined with the rapid depressurization following spray
imtiation are recognized as contributors to coating failure. Parts of the containment below
elevation 107°-2" are flooded and water 15 recirculated through the passive core coolug
system. However, the volume of water moved 1n this manner 1s relatively small and the

flow velocity 15 very low

Ihe reccniahen intets ate soreensd enclocures lovated pear the fothwest aid sounthwesdt
corners of the east Jeam peneraton compariment «tefer o he higures i Sechon | 1 Phe
ehchosre bottoms afe located above the < srounhding Hoot with cufbs to prevent ingreos of
heavy debrs (spectie gravity greates than | 05 Addironally  the soreens are onented
verticakly further enhancing the capebiiity of the soreens to function with debns i the
wirter  The screen mesh sire and the sutface area of the contanment ecirculahon soreens
e Hhe AHE 0 1 comupeton with the large floor area tor debrs 1o settle on can
necomodate tartlre of contings instde oo ntrament durig o desgn bass accrdent even
though the resdue of such o tathure 15 wnhikety 16 be ransponed 1o the vicmiy of the

CHC b e

e coating systems used inside containment also include epoay coatings. These are
apphed to concrewe substrates, as top coats over the 1nOrganic zinc pnmet ind directly to
steel, as noted in subsection 6.1 2,12, The failure modes of these : ;stems could include
delamination or peeling if the epoxy coatings are not properly apphied. There a. small
tems coated with vanous manufacturer's standard coating sy<tems which may peel of
delaminate under design basis accident conditions. The very .agh-build epoxy floor
oatings and high-build epoxy carbon steel coatings are sufficiently heavy so that transpon
with the low water velocity in the AP600 containment 1s negligible

Counngs weed ihmde contanment with @ detamsnation farkere mode must be evaluated for
ther- potential-eftoct on salety related tunchons  Predicted adverse oHecty of salety felated
fnchons may be addressed by the use of alermate tepes of costfgs of devgh approaches
other than the wse of part  The methodology tor the evaluahion ol coatings ++ divoussed +a
the toHowng

W) Westinghouse
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Conting | ransport Methodobogy

Phe poteniial for transport-of coatiig matenal +hto (he Feactor o oo the fectretiahion
corerny cah be avorded by haiing Hansport of the oebris from the conting alter fattufe
e approach hay been vsed th operating fuclear power plants 16 climnate of MRimize
Hhe amonit oF contnps regured 19 be satety fetated

AR outhie of the contig transport evaluahion methodology 14 provided below
ldenttiicatton of water sourees at ditlerent elevations of the contarfment
The water sources are primanly the postulated pipe break and crack tovatons
Constderation +5 alve fiven 10 Hood-up of the contanment afd felease of the water +h

e 40 -Contanment feluehng wler Jorape tapk 1hio the comtarnrient

Fratatton of - oval g velociies 1h contarnment ot vafons elevations (o Jdetermne
hikely How paths and potential for debas transport to the sump

Fhis evatuation ihotudes consideration of loeal peometsy etfects on-the How about and
around the contmpment  Dewpn elements that may affect How iclude gutters drans,

Curbe . 2rates. withs doorways watkoways SHPWaYs SqeprIeht Sqtipment Suppors,
il FeCHFOHation soreeny

Decenption of generation of protect e coatig debRs Hhcludiig compostiion
quahtrbes and locatrons

The intonmation on e compostiion of the coating debry addresses the hvdranhe
phystead and chemeal charaetenshes  This ieludes- e and shape of-the chips of
particies. the brtbeness strength. and tackinev s of the parteles o accrdent
LOMPeratires. #Re comtent. atd abrasts eness

ARabyss of debrs transport

This anaivas consider the hvdrauhe charriansios of the pafticles aid the How helds

Fratiation of poteniinl fectosinhon screen Blochage

Phis evalastion consders the How beld afound the feccuiabon soreen the physicat
Charactenstios of the particies. ahd the particle cribical Hansport veloches

U omplaton of the coating Hanport evalbation o the fesporubiiy of the { cmbiped
borcense apprinait
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Preowh G of Avdr pen ah @ st of FRC COFFOSHW 10 dea i Dasts accrdent Ccondibions
el AR Hhe 2400 1 Patits apphied 1asde coOmtanment. & addressod 1 Subsechion
6bdaidy

.

Revise subsection 6.1.3.2 as follows

6.1.3.2 Coating Program

I'he Combined License applicants referencing the AP600 will address preparation of a

program to control testing, application, and monitoring of nonsafety-related coatings. A
COMHRE SFaRSPORt oy atuabion sl 1o thet descrbed i suboection 6 1 2 1S will be
fres bt prresd

Revise The tourth cntena of subsection 6. 3.2.2.7.1 as follows
Critena 4) 1se of coatings designed for post accident conditions. The coatings used an surfacoes
located close (o the containment reciresdation scroons ace safoty-related. The surfaces

considered close to the screcee are defined i subsection 53.2.2.7 3. Refer to subsection
6 i _‘ ! (8]

See the response to RAI 480.1079 (OITS #5740) for additional SSAR revisions
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NRC REQUEST FOR ADDITIONAL INFORMATION
RAI 4801078 (OITS #5739,
NRC Letter August 21, 1997
Provide a description and drawings(s) of the flo'w path of the condensate on the containment wall
»

(following a PRHR actuation or LOCA) as it returns to the IRWST. Include the valves which must
¢lose and the screen

Response:
1.2 flow path n the condainment incide surface to the IRWST gutter 1s shown in the attached
Figure 480 1078-1. .\ ough screen is provided on top c! the gutter to prevent clogging of the gutter
At & or the collertioi peint overflow into the [IRWST. The gutters gather condensate from the %
. circumference of the cuntainment and from the operating deck . The gutter drains this condensate to i
S two collectior, points which are i''ustrated on SSAR figure 6.3-2. Drains frc 1 these collection points
notmally allow the condensate that may form dunng normal plant operation ) fiow to the waste /
sump. A PRYR heat exchanger actuation signal closes redundant safety-reiated valves in the crun ¢
=~ . o ]
line te the vaste ..mp, shown on SSAR figure 6.3-2. Closing of one of these valvzs forces the (
condersaie to overflow from the collection points into the IRWST. The IRWST screens are shown in
8 SSAR figures 6.3-6 and
SSAR/ITAAC Changes: NONE
£
.I
'S
s »
.
g
o
I
-
.
©

480." 078-1




NRC REQUEST FOR ADDINIONAL INFORMATION

Figure 480.1078-1

480.1078-2
( @ Westinghcure




NRC REQUEST FOR ADDITIONAL INFORMATION

RAI 480.1079 (OITS #5740)
Describe the basis for sizing the IRWST screens and recirculation screens

(a) Include a discussion of flowrates through the screens and approach velocities with and without the
nonsafety ‘{HR pumps available

(b) What type of debris are aisumed to be present for the purposes of determining an acceptable loss
across the recirculation screens. In particular, what quantity uof unqualified coatings, i.e., those
which are not intended to remain attached to their substrate following a LOCA are present in
containment? Such coating may be applied to commercially purchased electrical equipment,
motors, etc. Venify th .t no fibrous insulation or particulate insulation is used in any area of the
containment that contains high energy lines or may be impacted by the di‘iaige 01 ingh energy
lines. If this not possible, venfy that the amount of fibrous or particulate insulation used in
containment caanot adversely impact [RWST or recirculation flow during an accident. Information
gathered while resolving the boiling water reactor (bWR) strainer blockage issue shows that a
combination of fibrous material with particulates (e g, paint chips, rust. etc) can produce a much
higher pressure drop than that due to the fibrous matenial alone. [f fibrous matenal can reach the
IRWST or recirculation screens discuss how this effect 1s taken nto account.

(¢) Even a well-conceived and through foreign mater..il exclusion program may leave behind some
material capable of blocking portions of the [IRWST or recirculation screens. Has any allowance
been included in the scre=n sizing for such mater.al.

Response:

(a) The following shows the contunment reciiculation scre: n flow rates and approach velocities both
vath and without operation of the RNS pumps. Note that the case with RNS pump operation
a sumes both pumps are operating at their maximum unthrottied flow with both rcirculation
screens in operation. Note that \he ERG's require throttling of the RNS to lower flows.

Max Flow Water Velocity
At Screen Face 10' from Screen

With RNS pumps operating 1300 gpm/screen 04 fusec 006 ft/sec
Without :XNS pumps 200 gpm (1 screen) 006 fv/sec 001 fusec

(b) Fibrous insulation will not be generated by a LOCA. Fibrous insulation wiii not be used on lines
that can be LOCA's or can be jet impacted by LOCA's. Insulation lccated within 10 [D's of the
LOCA pipe break are assun..d to be affected.

@ "ot 480.1079-1



NRC REQUEST FOR ADDITIONAL INFORMATION

(¢) The AP600 SSAR requires that the COL develop and utilize a program to prevent foreign
materials from being left in the containment following a maintenance shutdown. Even if some
foreien materials are left in the containment, the design of the AP600 vontainment recirculation
screens can tolerate additional material.  The AP600 precludes any significant screen plugging
{ue to known screen plugging mechanisms including fibrous insulation debris and paint debris
As a result, the screen area has significant margin available to accommodate such toreign matenal

SSAR Changes:
Revise Subsection 6.3.2.2.7.1 as follows

Criteria | 1tem 9

Screens have solid top cover COrsmtot reCacuidiion stredns Ko pravcy ve plaics
Wiy are oetted i mare Sha 10 febt dhote (He 1op ¢ S iHe seteets dnd <xcrd 4 Joas
O 1€y 1ty Wonl And G 15 sde ol We seréens

Critena 3) List-obstarnitosaiovtiatlociinesnsulationtimiedebisgeneraied-bitugh-oneritne
broahsn—Vergl refdetist ArsHation 16 dspd o Hnbs Sakjeet 16 Aass O Corldrm acidens 4rd
oty Hone$ Asetted Wit 10105 o0 ioes thér 56 sabjéet 16158 O Soelgrl accidens G 4rp
R Sthérwise Sdelded o e Bovioen jei Ax & tesoit Arods debtrs 48 aot goseritpd
by 1ass ot 200G ARG

fourth paragraph of subsection 6.3.2.2.7.2 as follows

Ihe design of the IRWST screens reduces the chance of debris reaching the screens. The
screens are orientated vertically such that debris that settles out of the water does not fall
on the screens. A debris curb locr*2d at the base of the IRWST screers prevents high
density debris from being swept along the flcor by water low to the IRWST screens. The
IRWST screens are made un of a trash rack and a fine screen. The trash rack prevents
larger debris from reaching the finer screen. The fine screen prevents debris larger than
0.325" from being injected into the reactor coolant sysiem and blocking fuel cooling
passages

R

Revise subsection 6.3.2.2.7.3 as follows
6.3.2.2.7.3 Contzinment Recirculation Screens

[he containment recirculation screens are oriented vertically along walls above tae loop
compartment floor (elevation 83 feet). Figure 6.3-8 shows a plan view and Figure 6.3-9

480.1C79-2

[ ) Westinghouse




NRC REQUEST FOR ADDITIONAL INFORMATION

shows a section view of these screens. Two separate screens are provided as shown in
Figure 6.3-3. The loop compartnient floor elevation is significantly above Y14.4556e) the
lowest level in the containment, the reactor vessel cayitypsdiohdbtds-tosr-bolow < The

bottom of the recirculation ¢ reen is two foot above the floor, providing a curb function

During 8 LOCA, the react.. coolant sysiem blowdown will tend to carry debris created by
the accident (pipe whip/jets) into the cavity under the reactor vessel which i, lucated
somete-away from and Lelow the containment recirculation screens. As the accumulators,
core makeup tanks and IRWST inject, the containment water level will slowly rise up to
the 108 foot elevation over at least 5 hours. The containment recirculation line opens
when the water level i the IRWST drops to a low level setpoirt a few feet above the final
containment floodup level. When the recirculation lines initially open, the water level in
the IRWST is higher than the containment 9ot fes$tand water flows from the IRWSIT
backwards through the containment recirculation, screen. This back flow tends to flush
iebris located close to the recirculation screens away from the screens

'he water level in the containment when recirculation begins is well above (~ 10 feet) the
top of the recirculation screens. During the long containment floodup time (>5 hours),
floating debris does not move toward the screens and heavy materials settle to the floors of
the loop compartments or the reactor vessel cavity. During recirculation operation the
conteinment water level will not change significantly nor will it drop below the top of the

scereens

'he amount of debris that may exist following an accident is limited. Reflective insulation
s used G Tres ublec (o 1088 S cnplant ceidett ond G lines Jocaled Sy 10 My ot
Hafes Wial ate subrfeat (o 1ass OF Coulant Sceidents 1o préeidde FEros buni-she-Control (e
<ot of Tibtaus debris that can be generated by a {858 00 Conldnt aCOdenm high-enesy
Lne-beeak and be postulated to reach the screens during recirculation. The nonsa® ty-
related coatings used in the containment are designed to withstand the post ac
environment. THECAmMartmoar roCteulat@h sCrotns £p¢ ploideted by plates foca et aboe
(et Thest plales predend € <oriy Bam e faflire o nopsaterysistod poarings St
RETLIDg S0 SHe S0 Sose 1o e Scrbens s Rt b rciteilation SHos cabr catsr 1
Aehipis 10 6 s bbp (e e 56roé (s befare W setrles 1o (e flgar  Nafelyteldied Coamps o
5ot oy tHEAOARSOIE O b (¥51DS wid S Sarfabes 1a0armd HOIow the platcs, 4beve e
Kettatr SF the sérotris 0468 16 Srant crd {8 ool A0 (b side o} e screens A6 preveris
g S Ko PIMERUTR IE ACHERS  Adolibaraluation-+iubesttion bt - shons
WM .«_u.n:_u saiide-contariinent

480.1079-3
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NRC REQUEST FOR ADDITIONAL INFORMATION

A COL cleanliness program (refer to subsection 6.3 8.1) contro!s foreign debris introduced
into the containment duiing maintenance and inspection operations. The Technical

Specifications require visual inspections of the scree=s during every refueling outage

The Jdesign of the containment recirculation screens reduces the chance of debris reaching
the screens. The screens are orientated vertically such that debris settling out of the water
will not fall on the screens. Vhé pretceteid plates describp above (rovi0¢ sddr(iona)
(rOtRCHan t e Scrbars Mo Adhr(y, The bottcm of the screens are raised 2foft abowt-+
feat-above the floor, instead ¢f using a debris curb, to prevent high density debris from
being swent along the floor by water flow to the containment recirculation screens. The
containment recirculation screens are made up of a trash rack and a fine screen. The trash
rack prevents larger aebris from reaching the finer screen. The fine screen prevents debris
larger than 0425" from being injected into the reactor coolant system and blockirg fuel
cooling passages

he screen flow area is conservatively designed considaring the operation of the normal
residual heat removal system pumps which produce a higher flow than the gravi'y driven
[RV/ST injection / recirculation flows. As a result, when the normal residual heat removal

ysiem  pumps are not operating there is even more margin in screen clogging

figures 6.3-8 and 6.3-9 (attached) to show plates over screens

ITAAC CHANGES

Add ITAAC for plates above screens and coatings in vicinity of screens to Table 2.2.° 4
(Attached)

) Westinghouse
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Engineered Safety Features

Figure 6.3-8

Containment Recirculation Screen Pian Location

Revision: I8
November 30, 1997




Figure 6.3-9

Containmen: Recirculation Screen Section Location

Revision: 18
November 30, 1997




Table 2.2.3-4

Inspections, Tests, Analyses, and Acceptance Criteria

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

§c) The PXS provides RCS
makeup, boration, and safety
injection during design basis
events

1) A low-pressure injection
test and analysis for each
CMT, each accumulator, each
[RWST injection line, and
each containment
recirculation line will be
conducted. Each test 1s
initiated by opening isclation
salve(s) in the line bein
tested

CMTs

Each CMT will be imitally
filled with water. All valves
in wiese lines will be open
dunng the test

Accumulators

Each accumulator will be
partially filled with water and
pressunzed with nitrogen

All valves in these lines will
be open during the test
Sufficient flow will be
provided to fully open the
check valves

[RWST Injection

The [RWST will be parually
filled with water. All valves
in these lines will be open
duning the test. Sufficient
flow wil! be provided to fully
open t' = check valves

Containment Recirculation

A temporary water supply
will be connected to the
recirculation lines. All valves
in these lines will be open
dunng the test. Sufficient
flow will be provided to fuily
open the check valves

1) The injection line flow
resistance from each source 1s
as follows

CMTs

The calculated flow resistance
between each CMT and the
reactor vessel 1s

2307 x 10" fugpm* and
<384 x 10° fugpm’

Accumulators

The calculated flow resistance
between each .. amulator and
the reactor vessel 1s 2 1.49 x
10* fugpm® and € 1 86 x 10~
fugpm’

[RWST Injection

The calculated flow resistance
for each [RWST injection line
between the [RWST and the
reactor vessel 1s 2 1.33 x 10°
fugpm’ and

<266 x 10 fugpm’

Containment Recirculation
The calculated flow resistance
for each containment
recirculation line between the
comtainment and the reacter
vessel is € 2.17 x 10 * fugpm’




Teble 2.2.3.4
Inspections, Tests, Analyses, and Acceptance Criteria

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

) A low-pressure test and
analysis will be conducted for
each CMT to determine
piping flow resistance from
the ¢ id leg to the CMT

The test will be performed by
filling the CMT via the cold
leg balance line by operating
the normal residual heat
removal pumps

1) The flow resistance from
the cold leg to the CMT s
€769 x 10°* fugpm’

1) Inspections of the
elevation of the following
tanks will be conducted

CMT:
[RWST

1) The elevation o, the
bottom inside tank surface 1s
higher than the direct vessel
injection nozzle centerline by
the following

- CMTs275f
- [RWST 234 fi

iv) Inspections of each of the
following tanks will be
conducted

CMTs

Accumulators

[RWST

iv) The calculatew volume of
¢ h of the following tanks is
as follows

CMTs 2 2000 ft’
Accumulators 2 2000 ft
[RWST > 557,000 gal
between the tank outlet
connection and the tank
‘\t‘fﬂt"\h

v) Inspection of the as-built
componenis will be
conducted for plates located
above the containment
recirculation screens.

v) Plates located above each
containment recirculation
screen are no more than 10 ft
above the top of the screen und
extend out at least 10 ft from
the trash r. .k portion of the
screen.




Table 2234
Inspections, Tests, Analyses, and Acceptance Criteria

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

vi) Inspection will be
conducied of the as-built
coacings used close to the
containment recirculation
screens.

vi) A report exists and
concludes that the coatings
used on the underside of ise
plates located above the
containment recirculation
screens, down to the bottom of
the screens and within 10 ft of
the trash rack portion of the
screen, mee! the requirements
for safety-re'aied coatings




NRC REQUEST FOR ADDITIONAL INFORMATION

RAI 480.1080, (OITS #5741)

states that the fourth stage of the automatic depressunzatuon

The SSAR, Chapter 6, Section 6.3 2285
system discharges directly to the steam generator compartment. What target will this discharge
nd how much debns may be generated by this impact? Can this debnis be transported

impact” What
10 the recirculation screens” If so, what will be the effect”

Response:

\DS stage 4 discharge 1s directed at the loop corpartment wail which s about 3 feet from the
The loop compartment wall s a

I'here are no intervening structures or components
With the low RCS pressures whea ADS stage 4 opens (about 50 psig),
ven if there 1s some debns generation occurs, there will be about §
refer to response to RAI

discharge
concrete filled
no debnis generation 1s expected
hours for the debns to settle before

steel module

|§
!
ntainment recirculation stans.  Als

480 1079

SSAR/NITAAC Changes: NONE

480.1080- |

W) westinghouse




NRC FSER OPEN ITEM

NRC Letter dated July 30, 1997, Item 2) (OITS #5750)

The inorganic zine coating on the containment shell extenior and intenor regions abcve the operating
deck provides the basis for the performance of the passive containment cooling system (PCS). The
inorganic zinc coating selected for the AP600 was used in the Westinghouse flat plate test, the water
distribution test, and the large scale test facilities. Surface wettability on the extenor of the
containment dome and vertical shell, in the form of expected surface area coverage based on the
applied flow rate, and the expected behavior of the water film are based on the attnbutes of the
inorganic zinc coating as evaluated in these test faciliies. These characterizations form the basis for
the design basis licensing analyses. In addition, the charactenstics of the inorganic zinc coating on the
intenor of the containment dome and shell support the PCS performance based on the large scale test
data. It is the staff conclusion the inrganic zinc coating is an integral aspect of the PCS design
Westinghouse should address the staff’s concerns by providing additional justification for the use of
nonsafety-related coatings or reclassify the coatings as safety-related

Response:

Mhe exterior of the containment vessel is coated with the inorganic zinc coating to enhance surface
wetting of the extenor surface of the containment vessel. The AP600 Technical Specifications commat
to venfying the water coverage of the containment water distnbuuon system penoaically over the
plant life. In the process of venfying the waier coverage, the wetting performance of the inorganic
zinc coating is also venfied. This commitment provides ongoing direct assurance that the nonsafety
related coating on the containment is capable of supporting the containment cooling function

The testing, application, and monitoring of nonsafety-related coaungs are controlled by a program
prepared by the Combined License applicant. The specified coatings used inside of containment and
on the containment shell outside conte.nment are tested for radiation tolerance per ASTM D4082
(Reference 1), for decontaminability per ASTM D4256 (Reference 2) and for performance under

design basis accident conditions per ASTM D3911 (Reference 3)

Over 40 years of successful case histones in many industnal tank applications confirm that properly
applied inorganic zinc does not fail by sudden delamination. Detencration of the inorganic zing 1s
very gradual over a penod of y2ars and would be detected as a part of the Comhined License
applicants program of testing, application, and monitoring of nonsafety-relate” natings. Detenoration
of the coating due to either long term effects, abrasion or other damage woula be readily observable as
rusting and discoloration of the surface. The inorganic zinc continues to provide good surface wetting
and prote~tion to the carbon steel duning this gradual detenoration penod. Faiiure due to detenoration
will be d ' :cted in the early stages Of the process through penodic coating performance inspections
Failure of the inorganic zinc coating produces a heavy zinc powder that will not plug he PCS upper
annulus drains

<® Westinghousa 1

-
5../



NRC FSER OPEN ITEM

The performance of the installed coatings i1s monitored by the Combined License applicant. The

coatings performance monit ; program includes penodic inspections of the coatings inside
containment and the extenor of the containmeiit vessel dunng planned outages. The monitonng
program includes the planning of maintenance painting schedules so that the installed coatings can be
maintained to perform as intended. The maintenance painting inside containment and on the extenor
of the containment vessel i1s conducted during scheduled outages using qualified maintenance coating
systems applied ard inspected by qualified personnel

Potential failurc of the zinc coating due to misapplication will be readily assessable shortly after
application as either excessive thickness or as “mud cracking”. Mud cracking may be due to either
excessive application thickness or excessive thinning. Either problem will be dctected shortly after
application and correctad prior to plant operation as a part of the Combined License applicants
coatings program. Should misapplication not be detected locally then the results may be disbondment
with small amounts of small sized flaking which will not effect etther the overall water distnbution or
drainage of the containment annulus. In this manner localized failure does not prevent accomplishing
a safety-related function

The coating manufacturer (s required to manufacture the coz'ings under a suitable quality assurance
prograii: and to provide a product identity certification record. Coating specifications also require that
the surfaces to be coated are properly prepared, coated, inspected and documented

The Combined License applicants referencing the AP600 will address preparation of a program to
control testing, apphication, and monitoring ui nonsafety-related coatings

SSAR/ITAAC Changes: NONI




NRC "SER OPEN ITEM

FSER Open Item 650.10F, Issue A-4: Containment Emergency Sump Performance, (OITS #5972

[he «of has not completed its review of Unresolved Safety Issue A-43 for the AP600 design. The
amount of fibrous insulation in containment and its effect on the recirculation flow together with the
RMI following a LOCA must be evaluated. Open Item 20 3-4 remains unresolved

In addition, Westinghouse does not address BL-96-03 in WCAP-13559, Revision 1 "Operational
Assessment for AP600 " This is an Open Item. In WCAP-13559 Revision 1, Westinghouse also
states that Bulletin 93-02 "Debns Plugging of Emergency Core Cooling Suction Strainers,” and
Buliet:n 95-02 "Unexpected Clogging of a Residual Heat Removal (RHR) Pump Strainer While
Operating in Suppression Pool Cooling Mode" are not applicable to the AP600 design. Because of the
unique features of the AP600 mentioned above, the staff disagrees with this assessment. Therefore,
Westinghouse should revise WCAP-13559 to state that these Bulletins are applicable to the AP600 and
should reference issue A-43 and the appropniate SSAR sections in the comme.t block for these
Bulletins

Response:

The response to RAI 480 1079 provides the basis for sizing the containment recirculation screens. The
design of the screens minimizes the water velocity through and approaching the screers. Plates
located above the screens precludes dropping debns into the water directly in from of the screens

Issue A-43 and WCAP-13559 will be revised to reflect this information

Bulletir, 93-02 addresses plugging of strainers due to temporary fibrous filters remaining in the
containment. The AP600 design has no provision for such filters. The program to limt the amount of
debns that might be left in the contairment following refueling and maintenance outages is the
responsibility of the Combined Licens* applicant. See subsection 6.3.8.1. WCAP-13559 will be
revised to reflect this

Bulletin 95-02 addresses clogging of strainers due to debns in containment. The program to limit the
amount of debris that might be left in the containment following refusling an ' nainienance outages 18
the responsibility of the Combined License applicant. See subsection 6.3.8.1. WCAP-13559 will be

.

revised to reflect that this a procedural issue
Bulletin 96-03 addresses means to minimize clogging of strainers in operating boiling-water reactors
by design and procedure changes. As described in the response to RAI 480.1079 the containment
recirculation screens in the AP600 have a large surface area and slow approach velocity of the water
to promote settling of debris in the water prior to reaching the scieens. This 1s consistent + th Option
| of the bulletin. Since the containment recirculation screens are located 1n a dry ioop compartment
and not a flooded suppression pool, a technical specification to assure that the screens are not blocked
by debris during operation 1s not requized. Bulleti» 96-03 will be added 10 WCAP-13559

650.10F-1
@ Westinghouse




NRC FSER OPEN ITEM

SSAR/ITAAC Changes:

Revise the first paragraph of the response to Issue A-43 in subsection 1.94.2.2 as follows

Air ingestion, vortexing, and debns blockage are not significant concerns for the AP63)

Containment recirculzation includes sump screens that conform to the critena specified in

Regulatory Guide 1.82. The recirculation screens have a large cross-sectional area to

reduce the fluid flow velocity through the screen and to provide a large screening area to
accommodate accumulated debns. Hoazomal plates located above the recirculation
screens preclude debas bemng deposited in the water directly adjacent (o the soreeos
Piping subject (o loss of caclant pipe breaks and piping o the vicinity of these breaks vse
reflective metaliic insutation to preclode the generation of Hbrous nsulation debrs. See
subsection 6.3 2.2.7 for additonal information or. the design of the screens and Houts on

use of Hbrous msuiation
WCAP-13559 Changes:

Revise the entry for Bulletin 93-02 as follows

’ Number Title

o~

Comment

93-02 ] Debnis Plugging of Emergency Core Cooling
{ Suction Strainers

| Procedural Issoe

Not .’\ppli\\tt‘i('

SSAR subsection ' 9422 Issue
A-43 and 6.3 2.17 AR6DL-has-ae
A FHHEES iaace © bt e it weth
WwhreR ~Rentid Be chofed casiaade
CORtHO e Rt

-

Revise the entry for Bulletin 95-02

Number Title

—

Comment

Q&

Unexpected Clogging of a Residual Heat
Remo /al (RHR) Pump Strainer While
Operating in Suppression Pool Cooling Mode

e ——

——

— ———

Not Applicable

e R

Procedural Tssue

SSAR subsection 63 8.1

Westinghouse

650.10F-2
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+dd entry for Bulleun 96-03

| : :
Nuiaber Title ‘ Comment
B

96-03 Potemtial Plugging of Emergency Core Cooling | Procedural Issue
Sucyon Strainers by Debris in Boding- Water
Reactors

i
|
{
|
p— -
=

| SSAR subsection 1.94.27 lssue
A4 63227 and 6.38.1

50.10F-3




