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0 ' DISTRIBUTION: |,

'ﬂh NRC PDR ' RSatterfield
Local PDR :

T * Docket File [efmeem=dhE

0CT 11 1979 LWR #3 File JBuchanan, NSIC

' DVassallo . TAbernathy, TIC
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SVarga -
" FWilliams
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80. Park Place VMoore
Newark, New Jersey 07101 MAst
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Dear Mr. Hittl: . . ELD

- IE (3)
SUBJECT: ENVIRONMENTAL QUALIFICATION OF CLASS IE INSTRUNENTATION ‘
AND ELECTRICAL EQUIPMENT

During our review of the Salem, Unit 2 application for an operating license
we have been evaluating the.environmental qualifications of Class- IE instru-
mentation. and electrical equipment. This evaluation is being performed on

a generic basis as well as plant specific both for equipment supplied by
the NSSS supplier as well as equipment supplied for the Balance-of-Plant.

As a result-of our evaluation we have requested and you have supplled 1nfor—""

mation .regarding this matter. The information provided by you is
substantial and is presented in sections of the Final Safety Analysis
Report as well as by reference to Westinghouse Topical Reports and specific
equipment testing reports.

As you know, requirements for environmental qualification of Class IE
instrumentation and equipment have been evolving as a result of considerable
effort expended by both the staff and nuclear industry. As a result of
these efforts we have developed an interim position regarding environmental

-qualifications. A draft copy of this position is.enclosed;

Prior to completion of our review of the qualification related documentation
you have submitted as part of the Salem application, we plan to assess the

- degree to which the qualification programs described in that document action

comply with the guidelines.contained in our interim position. As part of
this assessment, we plan to identify that equipment which was not qualified
in accordance with our. guidelines and, provided it is justified, we will
establish a basis for the acceptability of these deviations. To assist us
in- completing this task promptly, we request that you n§qyﬁgg@%§§5jnformaa

é;i).

Py ¢ 91023053




- . NeoR. L. Mitt] -2 - 0CT 11-1978
This information should allow us to'comp1ete our evaluation and make the
determination that the environmental qualification of Class IE instrumenta-

tion and electrical equipment is acceptable.

Please inform us within seven days after recelptAof this letter of your
schedule for providing this information.

Sincerely,

01an D. Parr, Chief
_Light Water Reactors, Branch No. 3 ~
- _ : D1v1s1on of Project Management

Enclosures:
As Stated

ccs ‘See Next Page
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“Mr..R. L. Mittl, General Manager

T

cc:

Richard Fryling, Jr., Esq.

Assistant Fenersl Counsel

Pubiic, Servacs "Terreic Lo fGas Campany
8C fern Place

Newark, New Jersey o700

Mark Wetterhahn, Esqg. ,

Conner, Moore & Cober

1747 Pennsylvania Avenue, N.W.
Suite 1050

Washington, D.C.- 20006

Mr. Leif J. Norrholm

U. S. Nuclear Regulatory Commission
Region I

Draver I ' :
Hancocks Bridge, New Jersey- 08038



AE‘ION_AL‘ REQUEST FOR INFORMATION
SALEM NUCLEAR GENERATING STATION, UNIT ,

(Equipment Qualification)

L

. .The FSAR Tables that identify the operational requirements of equipment

which must function during and subsequent to the design basis accidents
are general and do not provide sufficient information for the review of
equipment qualification. Therefore, provide a table listing.of-all Class
IE safety—re]ated equipment and appropriate qualification related data for
each as noted in the attachment. This table should include all equipment
located both inside -and outside-of containment, including balance-of-plant
and nuclear steam system supplied equipment.

Where components have been qualified by an equipment system test, identification
of the equipment is sufficient, i.e., individual components need not be listed.
Equipment components should be identified where qualified by separate tests or
analysis.  Where more than one item of a given type is used, it is only
necessary to present the required information for one representative item of
that type for the worst case environment. :

For equipment located outside containment which may not have been qualified

- to abnormal environmental conditions, the environmental design requirements

for this ‘equipment should be provided and noted as such in column 5. For
each area of the plant where such equipment is located the normal operating
extremes in environmental conditions should be provided and noted as such
in column 4. A footnote should be provided for each such area to provide
the basis that the normal operating extremes in environmentzl conditions
will. not be exceeded. Such basis should include the quality of environ-

-mental control systems, their redundancy, sources of powsr and cooling,and

operating requirements to maintain suitable environmental conditions during
all modes of plant operation. The monitoring of ehvironmental conditions in
such areas and of the equipment controlling such environments shouid also
be addressed to provide assurance that such conditions are maintained.



2.

IEEE std. 323-~1971 does not specifically address aging mechanisms as a
consideration in the qualification of safety related electrical equipment.
.Subsequently, IEEE Std. 323-1974 addressed aging in the sequence of factors
to be considered. While for many components, aging may not play a significant
role in the ability of a component to withstand the effects of an abnormal
or accident environment and still perform its required function; there are
certain materials which may be subjected to degradation over a lang period
of time. It is the staff's position that applicants with qualification
programs for safety-related electrical equipment, conducted in accordance -
with -IEEE Std. 323-1971, should undertake an investigation of the electrical
equipment to ensure that significant aging mechanisms do not exist which
could invalidate the conclusions of prior gqualification. Sources of
information, specifically material manufacturers data, should be consulted
as a part of this review. Therefore, you are requested to conduct such an
evaluation and to report your findings at the earliest opportunity. For any
equipment for which significant aging mechanisms are identified, provide the
Justification and time interval for acceptable use of this-equipment which
does not invalidate its prior qualification or provide other proposed
alternatives such as requalification or replacement with qualified equipment
and not subject to aging concerns.
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EXALPLE TABLE
ENVIROHMLHTAL QUALIFICATION OI ELECTRICAL EQUIPHENT

1 2 3 4 ' 5 6 . 1 .8 9 B
ype of Munufactufer Model Ho. or Abnormal or Envinonment Operability Operability: ~ Accuracy » Accuracy QnaIiflcation.
quipnent/ Identification Accident =~ = to Hhich Requirements - Demonstrated Requirements Demonstrated  Report.and
ocation{B) o, (9) . EnvIconment(l) Qualified(2) . 3 (4) (3) o (6)' Method (7)

1)

2)

- pressure.and temperature conditions noted in qualification reports submitted for staff review.

3)

A4)
:5)

6)
'

‘8)
9)

Iemperature and pressure as a function of time, time interval for containment sprays, and total integrated radiation dose for equipment locatlon
Include submergence if applicable. Reference may be made to figures in FSAR or other docketed material for pressure and tcuperature envelope
Other information should be listed in this table. ' .

as a function of time, time interval contalnment sprays simulated, and total integrated raldatlon dose ‘for which

If the same plece of equipment was not subjected to all environmental conditions, describe separate effects testing and
Reference may be made to tlgures for. quallflcatlon envelopes or actual test conditions for
Other inforwation should be listed in this table.

Time thet ejuipment is- required to operate during and subsequent to a design pasis event consistent with plant safety analysis. Distlnguish
between trip functions and post accident monitering for sensors and. transmitters if accuracy lequiremcnts differ for these functions.

Distlnguish be tween trlp functions and post accident monltorlng for sensors

Tewperature and pressure,
equipment was qualified.
justify. Include submergence test 1f applicable.

Time that equipment operability was demonstrated by quallficatlnn method.
and transmitters {f accuracy requivements differ for these functions.

Provide the accuracy requirements for sensors and transndtteus for trlp functlons nnd pnst accident monitorlng as used in plant safety analy,ls

Note applicability of each 1f they differ. .

Accuracy for sensors and transmltters should dlstinguish between trip functions and post accident monltorlng if requllements dlffer for these functlons
Method should indicate test, analysis or combination as app]lcable lf quallficutlon considered aging lnclude in thls column the quallfled Ilfe and
accelerated aging time and temperature conditions used. . . . .

For ICE condenser coutainmcnts, specify upper or Tower . compartment.

Model or ldLnLIfICdlIOH nuiber’ shou]d be adequale to define speclflc cqulpment ldcntlty (do not provldc pldnt speclflc tag item numbe:)
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ABSTRACT

This document provides the NRC staff positions rsgarding selected arsas of
eavironmental qualification of safety-relatad =lectrical equipment. The
positions herein are applicable to plants that are or will be ia the con-

structioa permit (CP) or operating licease (OL) rzeviaw process and -that are

~d

1 or the 1874

19

L]

1

required to satisfy the requirements set forth in either th

version of IEZE-323 stzadard. These positions were develcped prior Lo the

he -2vasty
Z

<>

rty
1

Thrae Mile Island Unit 2 svent. Any recommendatioas resultiag from

ation o She reviaw of that avent, will be providad =—-

-

The seismic gqualification raquirasments ars addressed

elsewere and are not iacluded in the scope of this document.
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INTRCOECTION

kY

Equipment that is used o perform a aecessary safety fuamction must be capable

‘ ‘ : ) PO&+UJb$h{
of maintaining suactional operability uander all service conditicns expeessd to
occur-‘during the iastallaed life for the time it is raquirsd {o operata. This
raguirement, which is esmbodied in Gemeral Design Criteria 1, 2,. 4% 2ad 23 of
appendix A aand Sections IIZ aad XI of Appendix 3 o 10 CFR Zart 30, is zpplicable

ated to the methods, procedures aad guidelipes

zhis capability has been set forth by industry in IEZE Std
standards (2.g., IZEZ Stds. 317, 334, 382, 383) and has be

as wall as ocutside cogtaioment.

Hora detailed

for demonstratiag
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basis to assure tha: _nnse methcds have beem specifiad in purchase orders for
. ‘// . / / g s ' B
735&27 relatad EGUle&ﬂu,datei 9n or afcer Novamber 13, "197%.
/ . .
: / / ‘
4 : / l’ . ; . ~r N .
:05/ lanCS/tsn whicly a comstruction permit SER was issued prior to July 1,

// d 4 z t .
1974, aad whose equipment pu rchase or rders wers sxacute d prior to November 15,
.’/ ! ,/"'/ K ' g ’ ’: / ’/ /

1974, the staff-requires Lhat the &ua11L1ﬁatﬂon programs for saf etv-'e1ated

squipment be, develeoped and aval uaued on the basis for cénformance £g ths

re cu1*=ments establishad ia IZZE Std. 323-1871, ”IEEE/*ri 1-Cse Standa-d.
ring/Class 1E Electri¢ Egquipment for Nuclezr Power
/ . / e ! / & J .
Generatiang Stations." This requ Lz°meng 2as beea applied on a case-by-case
. owihe o . s _ S 7
baszsAee plants that have tesn and ars currantly undergoiag

reviaw,

As part of the operating license review for =dca plaant, the staff evaluaias

the applicant’s equipment gualification program

Zuaction.

- - ~ - - Jm S mmyrmm e amamAoyAz AaA ARk i.% 5 ma y=aoA
e “=”u’ amenis CoRI3ined L2 12QU3LCT 3°32Capis aad staser guL-iancs ca_332C



To promote mora
-~ v

orderly and svstsmatic imnlamenta:ion of aquipment gual

lificacion

orograms in iaduscrry and to provide guidance withim :‘e YRC staff foe—wse—in

. . . . L 2 L
the ongoing licamsing raviews, the staff has develecped a aumber of positions
on selected' reas of the gualification issue -thet 3rs pr=senued in- this report:

wu -
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These 0051t10n§\nrov e guidance oo the astablishmen

methods for qualifying equipment, and other relatad matters. They do zot
address in detail all areas of gualification, since cartain areas are not vet
well understocd: and are cthe subjects of rasearch studiss conductad by the NRC

and by the industry.

synergistic testing, aand the potential combustible gas and chloride formatica
ia =aquipment cootaining orgaaic matarials zra beiang avaluatad., It is expectead
that these studiss will lead to the develaopment of more detailad guidaace ia
the future, and may require changes to these positious.

These positions fava pse= developad orior to the scaif completion of the THI-2

ions o these

or modiZicac

\7,'4,‘, A : Ko Vo
Seismic quaL;f:ca:;on,.~aée;>i

4 FS
basis 5v the Seismic Qualificatic
scope of this document
Trhes2 positions ars applicable ormly to plamts that ars or will be ia tkha
gonstzuction permit or operating license raviaw Droc2ss RS SEs—osguitad s

2
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(see IE Bulletin 79-01). Licensee raspoases are to be evaluated using critaria
v ° ) .

»

-

seing developed specifically for that efifort.
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’STABLISHHEHT OF THE QUALITICATION

ARAMETERS SOR 2ESL::

—
e

Tamperaturs and 2Zrassura Coaditicas Zaside

Contaizmant - Loss=-of-Cooliat Acaidant Q_LC\}

ISTABLISHMENT O
TIRANELZAS 70

Coacaigmentc

-~
~

‘uno f1f¢'~L‘“ ’ .

The tamperaturs agd grassure as-z

w astablisted for che
desizn of the cohtaicment structure

ann Zound acca2pctable dy tl2 stafi, may

he used Zor eaviroamental qualificatioa

af aquipment.

Acceprable aethods for czlculaciag aad
2scablisaing the coataimment pressure
aad tamperatura anvelopes to «whkich
quipment saould be qualifiad zrs
summa:::eﬂ below. Accaptable mechods
for calculacing mass ind 2nergy -ziease
ratas are summarizad ia Appendix A.

Drr Zontaioment - Calculaca L
faigment 2avizeoazment usiag C
ar acuivalant izdusctry codes.
Addicional- zuidanca is id
Standard Reviaw 2laa {332}
Sacetion 3.2.1.1.A, NUREG-73/037.

ice Zondsnser CTopgtaizmeat - Calgularta

Z30CA comrtaioment 2avizoament using LOTIC

or equxvalesc i:dusn:y zod=s.

Addizi dagca s pravidad ia 3R®
.3, NUREGC-73/087.

aa7ir2amenl iswag aechods
zdix 33 ar 2guivalaoe

ladL:-ccaL zuidangce is

la liauw zle

<sntainm rag EF

iasiza 2z 3 H

cspdansa I 2iants, ta zarcaric
2aveisoe iopegdiz O aav d=
2sad Isc aciea :aszizg.

Same as Cacegory

Sazme as Category I.
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Ocher =ssum9t*au
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B CATZGORY I ' CATEGORY I
Plants with C2 SERs [ssued After Plants With OL Applicadons Currently
July 1, 1974, and Zquipment Purchased Lnder Stafi Rewview and CP? 3ERs issuad
After November 13, 1972 Prior to July 1, 1974, and Equipmentc
Purchased 3efore Novamber 13, 1372
(4) The cest profiles imcluded ia Appeadix A (&) -Same as Catagory I.

to IEEE Sed. 323-i974 sbould 2ot be coa- o

sideared an accaprable altezmative ig’

lieu of using plant-specific coataia=-

meat temperatucze and pressurs design

profiles unless plaat-specific

analysis is provided to verify tha

adequacy of those profiles.

Tamperature and Zressure and tioas .2
Inside Containmenc - Maia Szaam Zize

dreak {MSL3) '

{i) The =gvircamental pazameters used Zor

aquipment qualificacioa should be cal-

culated with a2 plant-speciiic aodel enviroameatal paramecars used Ior

reviewed and approved Sy the szafl. equipmeat qualiiicacisga s@ould de

: caiculated using 1 placc-speciiic
medel based om tie stafi-approved
assumptioas discussed iz item L of
Acpendix 3. .
(2) Yodels that are acceptable Sor calculac- (2) Other models that are acceprabiz for
ing countainment parametsers ars lisced ‘ calculatiag comtiiomeac paramezers

in Seéziom 1.1(2). ze liscad in Seczion 1.:1(2}.

(3) Iz lieu of usiag the plaat-specific (3) Same as Category I. -
coataipoment tamperaturs and drassure

desiga profiles Zor 3IWR z20d ilce

:cndense-ﬁ3396&==£ glaass, the zaegeric

aaovelope sboun in Asue dix C zay Se

used = £ zasiizsg.

(4) The zest profiless iscluded ia appendix A (4) Same as Categery I.

to IEZZ Std., 323-1974% should aoc Se coar-

sidered aa accepcable alterzzative iz

liey of usiag plaat-speciiic coataizmenc

tampezaturs iad pressurs Zdesiga prodlles

uxlass plant-spaeciiic amalysis is pro-

vidad to varify ike adequacy of zhose

azofiles.

{3) '“nere cualificatioag 3as be=a complacad’ (3) waere gualificatica has besn comp

Sut oaly LOCA zondizions ware coasidarad, out aaly ICCA caadizions wera com

it aust be demcas:irazad that tha LOCA —he® iU aust oe aamoustraced z3ac

qualiZficatioca condizioas 2xceed or are LCCA qualifica

2quivaleal o t8e maxizum <calculazaed are equivale:: Jaxiznum cal

“SL3 cocdicions. The Sollowizg zech- MSL3 coaditions. The fallowiag -

2ique is accaptadla: aigque is accepgrabla:

(a) Calculace zte Seax tamperature {a) Calcialate :he Jeaxg tlamp=acs3cura irza
2avelcpe Iom aag MSL3 usi;g 2 1n 4SL3 usiag 3 wodel Sased sa i3z
model 3asad on ke stafl’ stacfi’'s apgroved -assumptiasas dis-
appraoved issumptioas J&:::ed ia’ cussad I Itam 1 of Appendix 3.
Seczioa 1..(2).

<

D) 3kow =23t tie zeak susfice {3} Same 35 factagory [ 3ectioa 1.:'/{‘,-:':).
lamperature o9f e combodest I3 de

i1 dices zoc axczed 22 LICH

b 30 tagperaiuire Iy =2
aectlod discugsed Iz Ltam 2 3f
Agpeadix 3,




CATECORY ! CATEGORY [I
Plants with CP? SERs issued After Plants With OL Applications Currer
July 1, 1974, ..nd E'.quipment Purchasad Under Staff Review ancl Cr SERs
After Novembper 13, 197 Prior o July 1, 1974, zan ._qu omen
Purchased 3Before November 13, 1374
(¢} If che calculatad surfzce tampera- (¢) 1If the calculatad surfzce temperaturs
% zura 2xcaseds the aedwassqualilica- ~ axceeds the acswasqualificatiiocn
tion temperaturs, tha staff require temparature, the szaff raguiras that
that (i) requalificacicm tastiag (i) addicicaal justificacioa be
be per formed with appropriaca provided zo demeomstrats tkat ths
margios, or (ii) Hual-:ied ohysical ,AUﬂ,»-&~ “canpoaemt can maiatain its cequirad
protaction be providad to assurs functional operapility —m—zbe Eé);;:
thac the surfaca tamperitura will o BRI —aTeraiared—iTir—2ire
not exczad the acgtual gqualifica- Saleutatadenedt-surtace -tamparature, 2>
ticn tamperatur2. <IZor plancs that or (ii) qual;fi:acion zestiag de =
ace Lurrsu'Ly beiag revi2wed, or cer-orned with 1pprovrisce margios,
will bDe submizted Zoc 3a operatiag ar (iii) qualifiasd paysical pracac-
licease raviaw wichiz six moazls tion be providad o assuce that tie
from issue dacas of is r surface camperatura Yill zgt 2xca=d
wimpse complianca ALt 1 items the actual qualificatioca tagperacurs.
{i) or (ii) abovad -nntesenc$ a1 sub- :
Sanbsse ) _staactial impack alhe staff will )
Fl>*53\j doasider 3dditisnal iusrififatise Laltlanemaas
| ’ suomictad by the applicaail of-sied<
;ﬂ,u"-mpr-r 1("_PF'L2.£ 3 enA—daiiged .
Sagiem { 4oty oo S i .
; S e T N S N S e
: 1.3 ZEffse¢us of Chemical Sorav ‘“‘“tfaJW‘bb‘**e%s = 7 1.3 Tffects of Chemical Sorav
T S "-Lﬁc.‘..,‘_,..JF .
i Tha e £ causcic sprav sitould be Same as Category I.
| addre ta= aguipmeat gualificatioem.
T Tha ¢ tion of caustics used for
{ quali should e =quivalesnt tao or
| a tlan these used iz the plaat
| < ray syscam. - I the chamical
e 22 caustic spray <an He
| a ui Zuacsi tza most
| s spray 2avizszament that rasules
ir Z ia ke spray system
saouw umed. See SRP Sacziom 35.3.2
‘ [t 3}, parzagrapn IT, item {(2) Ior
laust soluciaa gzuidalinges.
o
a2 dizisas Iaside ind Outside 1.4 Radiaciga Condi laside :ad Jutside
Ce Containmenc
Tha radiaciosnm 2avizcamenc Ior gqualification Same as Catazary I.
of aquigment skould be Yased sa -hﬂ zoramall
2xpectad radiatiosz 2avisonment avar ile -
squipment gualifiad Life, pius :hac asso-
ated wizl ths zost severs dasizn basis
acsidenc {D3A) <uring sr followizg whick thac
squipment qustT remaia Iunctioemail. It should
Se issumed that :tks= 28B4 r2lated 2avirsameatsal
canditicas aczur at iia 22d 3f tla z2guipmeat
sualiZiad

-

3




CATECGORY I

"~
14

< ?Plants with CP? SERs Issued Afle
July. L,

After Novemboer 15, 1974

1374, and Zquipment Purchased

CATEGCORY iI

Plancs Wwith OL Appiications
Under Starf Review and CP
?rior 0 suly-1, 197%,
Purchased Before November

e
alacad
22 = ._,—J"“‘

The source ta2 %o be used in determianing

the radiation 2avirsnment associatad with
the desiza »asis LOCA should he taken as

eala

an instantaneous ase frem the fuel
to the atmosphere of 100 perceat of the
aoble zases, 30 percaac af the iadines,
sad ! percent of the ramaigizg Zissioa
groduczs. Tor all ocler aoz-L0CA design
Dasis accideat coaditions, 3 source
. term iavolving an instancageous relaase
Irom the fuel %o the atmosphaers of
10 percent of the aoble gases (axcept
Xr-33 for whick 2 release of 30 percaac
should Se assumed) aad !0 gezceat of
the icdiges is acegprable.

-

Tha calculacion of the radiatioe
eaviroomeat associatad with dasizn
pasis iccideacs should take iars

account tle tizme-dependent iraasport of
teleased Zfission products within various
regions 9f coatairment and auxiliary
structures.
41

The initial distriducioa 2f activity
withia tie conctaioment should de

based or 3 meczaaistically raciocmal
assumption. Hzaca, for compartzentad
coataipments, such 3s iz 2 %R, a large
gorcioca of the source should be issumed
Z0 5e izitiazlly containad iz cie dr-ywell.
The assumption of uaiform discsibutioa
of activily :througaout tie comtaiament
it ligle zero is 20t ippropriata.

ZZfaces of IS8T syscaams, such is
cortaizment sgravs aad csetaisment
7aacilacion snd zratioa systams,

==
a2

o}

wRick act samova 1130 3gzivicy
agd redistribucs zctivity withia coa-
taigment, suouid Se calculacad usiag
iRa same 2ssumpcions used iz tie cal-
fation of o9fisiza dose. Sa= 3R2
ction 13.5.3 {NUREG-75/087) aad.the
snes valararced ig tie

zhat sectica.

cul

ndicas =3

Matural desositiam (i.2., 3laca-out) .
of airborze actiwvizy shouli te qekwemd e

usizg 2 maciacis

2stimatas Icr tle mecdal 3
T:ze assumprion 5f 30 pe
tigeous zlaes-ouc af 22
r2i2asad Jrzm ti2 coze
nade. Ram 23 ilgdiz
3% st2am gsadeasata la
3y the csatainam ora
assumed il czs
.3iad aed 3 37

2Xperilens.




/xdﬁ/‘*he

CATEGORY 1
Plants with C? SERs Issue
July 1872, and Zquipme
After November 135, 1973

3 A
L
r,
or
©®
"

-

CATEZIGORY {I

"uwew ana C.
?rior 0 July i, 187

1974,

. Purchased 3zfore Novamoer 15, 1874

Aol e .
/radxat-cm savirogment suauld ba .

/
4 2a fagtors such/as the lacatioa
radioactive /¢

cquc=nz’ahvon of
stzactural sdield-

/na;fﬁ al,” locz]_ an/

attenuagion fn ajtf, Jater,,and/ /
=9capsulat'av ﬂate:131s (such as ;heztn-
iAg of cabLes) /

é,/f Tar 1-usn~.elced aquipment locatad ia the

-1 L3y

L4

3 (3 Shizlded componeats

sha

coataiomenc, zamma dose and dose
rata slould be equal o tie dose and.
dose race ac the centarpoiazt of the

cootainment unla2ss it can be shown 3y

analyses that locatioa aad shieldiag of
tie 2quipment ceducas the dose and dose
rata. .

)
Tor unshialded aguipmenc,
== the surface of
Be the sum of
sources. ae
Ye zakan as
Sagedose- 901

:he 2quipmeat saculd

tHe airborme aand plata-out
airborne beta dosa should

'“e 2era dose calculatad Sor 4
t3e coatainment cancar.

ceed te qualified

only tia zamma zadiatiog.lewals
required, provided aa agalysis or tastc
shows that tke semsitive portiocas of
the :amgoneu: or 2quigmeat age 2ot
axpasad Jeta radiacicad or Ihat the
affaces af seta radiatica =2atiag and
ionizaciom 2ave zo delatarious affactg

on componeat JerZormaaca.

227 Smoeseiod Z2blaes azsanged ic c2ble
trays iz the contaiameat smould de
: assumed g Se 2xposad zhe
Ay " c2diac ouwfa¥§sa9maas 2
Daeiat atc t: 4
Rt Dlus coe

‘a {147 Paiats aod coac

S

-

zulacad ;z
Tais recduccion in 3
Jecause of IZze
otiar cadlas ol

‘n"s
to be ayposed t

ca7s i1 1ssassiag
z2diacion.

pe assumed I3
surzace unlass
remgval lechaaisms, sucl is
2Z% or staam coadensarta
2d and juazciiiad
3r 2xXperiaentc.

ramaiz

ma

T
Ilow, ¢
a

Jcmpoaeats 33
iz svszaem [IZCS :c:f_c
Zaiameac {=.3., alve
agd 2ilagzrical 2quizmenc) 33
qua ad i3 wvitasctacd ize -

e beta dosas 20
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CATEG

[

RY I : _ CATEGORY II

Plants with C? SERs issued After Plants With OL Applicadons Currently
July L, 1874, and Zguipment Purchased | Tnder Staff Review and CP? SERs Issued
After Nowvember 13, 1274 Prior to July 1, 1872, and Zquipment ) . .

Purchased 3efore Novembar 13, 197%

aquivalent o that penetratiag the coa- .
aiameat, plus the a2xposurs frcm ik

sump fluid using assumptcions coasistanc .
with the requirements stated in

Appendix X zo 10 CFR 2arc 30.

l3/£)27 :auinmenc that may He axposed to —acxa—
tion doses below 10% rads should
a0t be comsidered tg Se axempet {rom
radiation gualificatiom, uaiess
agalysis supporzad 9y tast daca is )
grovidad o veri that these lavels ‘
«1ll aot dagrade the operibility of zhe ///////
2quipment Jelow iaccantaple ~valuas. ’

N g

2 «ill 2ccept a given'Componeat , /// e : X
] be qualx.;_d grovidad zoe—esstissme L © R . . !

qual;:;:d ta incagratad beta ind zamma e (\éi
doses whizl ars a2qual to ar 2igher thkag ’ i~
those lavels zesulting from an analysis
similar iz zature and scope o :that
iacluded in ippeadix D (wn~cn ises the
source I2:m givea in item (1) 2pove),
and a3t the ccamporeat. iacorporatas
appronriata factors gerti ceac.to the
olant design and ogeratiag character-
iscics, as gziven ip cthese z2neral
guideliizes.

lr

¢ 3 &7 Whea 2 conserrative zoalysis has zoc
Ceen provided Dy the applicaat Jor staii

ceviaw, thae staif will use the radiazion
2zavirsoament 2sTijatas somtaiged ia
Appeadix D, suicably correscted for zhe
diiisrencas ia reactor jowar leval,
Ivoe, contaiameat size, aad ogher
appropri Zaczors.

.3 ZIavirsomenctal Cond 1.3 Zaviroomencal Coadizisas Ior Cucnsida
Csataizment Contaiament

2, LY ZIguipmenc locatad ia zemeral slimC areas L AT Same as Catagesy I.
jutside coataisment ~ﬂé:2 =ﬂu1;mez: 15 -
a0t subjected 2o 3 desiza basis acgcideat
envirooment should be quali

- acczal and acaorra‘ cazge
meztal Bpacsed L —
che, i bwed lacaiion.

-—;QJ..’;-A_-P‘

3 (27 Zguipment 39t sarTed 3v llass 1 5 2 3Same 1is lJacegory I; or, dheze zay 3
2aviroamentzl SUPPOLZ SYSC ’ desigzas wnare 3 loss 3£ tke 2avirzoa-
ser7ed 3y llass lZ suppor: zental sugpors s7stam may axposa same
t2at 3av Je sacured iuriag 2quipmenc 3

- zian sr shutdown, sacuid na Ize jual
22 tz22 iizizing ="V1:3:ﬂéﬂt ipproprials 2
1337 3PS EeEdde S srovided I3 S
:-'_gn, gs'su_m;_:_g 3 Lass .3-'/: - 1daor3al Isaditions d
zeatil sugeert sysdam. , . in 3issessmeat : 225 zz2a

7 L . i occurraed ia ar ararmiae iI 2
5,/:J$'-a;;ud’“ém, : factive accica, suck 1s replaciag iany
aifacted aquizmesz, 13 warraazad,

-



CATEGORY [

Plants wich CP SERs Issued After
July 1, 1974, and Zguipment Purchased
After November 13, 1372

CATEGORY 1[I

Plants With OL Applications Cerentj
Under Staff Review and CP SERs Issued
Prior to July 1, 197, and Zquipment

i~

Purchased 3efore November .a,lel

| £3¥ Zquipment locatad cutside CQntain-
meat that could be subjected to AL
20ergy pipe dreaks should be qualx:zed

% . tommees tile conditions resultizg from
the accident Zor tie duraticn requirzad.
The tachniques to calculate the’
anvircamental parametars dascribed
-ia Sectiocns l.! througn 1.4 above
saould be applied.

2. QUALITICATION METHQOBS

2.1 Salectioa of Yazhods

(1) Qualification metheds should conform
%3 the rzquirements defized ig IZZZ
Sed. 323-1974.

-~
™~
~—

The chaice of the zathods selaczed

is larzely a maccar of zachmical

judgment z2ad availabilizy af infor-

malion taat suppor:s the conclusioeas
2ached. :xpe::encs 2as shown that

aual-::ca ion of 2quipment subjaccad o

an accident eaviropment without cast

data is not a2dequaca to demoastrate

functional operability. Ia geaeral,

the staff will noc accept =nalysis ia

liay of test daca unless (2} zasciag

of the componeal is iapractical due to

size limitacisas, aad i{b) partial

ivpe tast dacz is grovidad <o

support the apalyzical assumptioas

and conclusioas raacied.

~
(%)
~

Tha anvironmeatal qualificatisa of
2quipment 2xposed 15 D3A 2avisoa-
meats saould csnform o
Zsilowipg positioass  Thae
saou-u 5e provided Zor
lacerval raguirsd Zor ap
this =quigment.

. .

critaria shcula

safevy nargins de

u
n,

{a) = t that must function
in ard %o aicigata 1av acci-
4 uld te qualiZiazd 3y
A demonsirata 1:is <perzpil-~
Ley lige requirsd ia ke
2ovircamental soaditions resuliizg

m 3at accideac.

{9j Any 2quipmeat {safa 1z
~cé§afecy-:ala:ed) 198
fuzesion 12 arder 137

Zdisne, ttat il
2z tzanc sa:

| 43T Zquipment locatad outside coatiaicmeat

i that could be subjactad to 2igh-energy

N pipe.breaks should be qualifiad to«my&.i‘h
the conditioas resultiag from the acci-
dent for the duratioca regquirad. The
 techaiquas to. calculats the 2aviroamental
parametears described ig Sections 1.1
througi 1.4 above shculd be agplisd.

2. QUALIFICATION SETHODS

2.1 Seleection of Methods
=

(1) Qualification 3ethods saould zonfora
et

o the raquizsgants derfized ia TZEZ
Sed. 323-1971.

(2). Same as Catagory I.

-

(3) Same as Catagazy I.




Jualificatioag by

CATZGORY 1

July 1, 1974, and Equipment
After November 13, 1374

CATEGORY I

Planrs With OL Appiications
Under 3Starf Review and CP
Prier to July 1, 1974, and
Purcnased Before November

Equipment that ze=d not fuaction
iz order %o mitigate aay accident
and whese failure in any mode in
agy accident eavironmeat is aot
detrimental to plaat saisty qes
only be qualified-for its aca-
accident service saviroameat. -
Alchough aczual type tastizg is
preferred, other zetfods whea
justifiad may bSe Jound accepcable.
The bases should be. provided Zor
concludiag that such 2quipmaat is
g0t raquired to function iz order -
o 3ditizacs aay accideat, and that
its failure ia aay mede im aay
accident 2avirgament i3 1ot detri-
meatal to plaat saiaty ee—zecilinte

RS oo

(e)-

For 2avironmeatal
aquizment subjact g avents other
chan 2 DBA, which result in abaormal
anvironmeatal conditiasgs, actual type
Zdasting is prafarred. However,
analysis ar speratiag aiszory, or
any applicable comoimazica thazeof,
couplad with jartial type tasctr@ay
be fouad accepeable, subject o the
applicapiliczy and decail of imforma-
tioa orovidad.

qualificatioa of

,

e
- 4
P o)

Tast

(2)

T aogesad (wigd marzin) duzicg

Tasc rasults should dsmoastrat
the 2quipmeat czao peziora
function Zor 2ll service condi

~Llz2,

iastallad

itaas (3) throu
accaptabla zuil
tast procesduras.

‘“hen 2stablishing ¢
agvircameatal pref
2quipment locatad

i

i2 for qual iag
iaside ceatainment,
23t a sizgla grofil
e used zhat 2avelcpes :Z2 2mvisonmentzal
csadiziaas z2sullizg
Jasis =2venc luriag :a

2
Y

s

Sy e
s=ai-cooliant

Sa

(%)

Sane is Catagory I.

(2]
.
(38
(]
=]
[
[
Iy
rh
14
2]
I
(34
.
[¢]
4]

Same 3s Zatagory I.

-,

1e itams

T dascrihed ip Sactiaa
IZIZ Sed.

1971 supplamentead
{3) througn (<3 h2low cons
acceptable guidalizes for 2stablishiag
tast procadure r -

S ——

121
-

~~
[}
~—

Same zs CJategory .
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(W)

CATEGORY [ S CATZICORY I

1
Plants with C? SERs {ssued Aftar Plants With OL Applications Cd."" atly
July L, 1974, and Zguipment 2urchased Under Staf Ravisw and C? SE2s [ssued
Aftar November 15, 1274 Prior o July 1, 1974, aad ..qur, 20t

Purchased Befors November 15, 1373 ) . o

be used to demonstrata the adequacy of

suck precaction. Where aquipmanct could

be submerged, iz should be id=ntifiad _
and demonstratad o de qual~‘1=d by tast C
for the duration raquirad.

Mwucw

(3) The temperatura %o =hich =2quipment is (3) Same as Catagory I. If thermocouples Latasel Ao
qualified, whea exposed o he simu- ) —4&L_Q:_13.:1as&—eﬁ~§;ac:aaaf—éo TRe b aRmi s
lazed <esy 2ovironment, should be defimed - some daze . { during the -

Sv thermgcoupla readiangs 3a or as close . - " tasts, beat traasfer amalysis shauld )
as prac¥ical o zle surface af che com- : be usad o détarmize the Fe<aw: -ampera-
gonentf5eing qualifiad. - - Tura smltTeensas 1L tle cCompogagt.
v ! ) A . (Acceptadls heac traasfisr agalysis
S zethods are provided ig :\ppendf;'x 3.}

(8) Jerformance characzaristics of (8) Same as Catagor7 I.
aguizment sdould be . 72zified Y=igre,
attar, 2ad seriodically zuziag
tastiag cthroughout its range of
required operapilizy.

(7) Caustic spray should 3e ~aco::or3ced (7} Same as Category I.

bl e - 4

duriag simulacad —eﬂidhesk-n,i, ;;val a
AT TUdL AN L) i *,*’"’__*J /{ zfé.,t—"””'ﬁ“' 7 -

18} The operability stacus of 2quipmeac 7 s (8) Same as Catagory I.
sdould be moaizorad coatinuously duri
asting., Tor loag-ters: :tasciag, how-<
ever, moaitoriag at discrate iztarvals o
sasuld Se justified Lf used.:

{3) Expectad 2xtremas ia power supply (3) Same as Catagory I.
roltage zange 2cd Irequeacy saould Se
2ppliad ducizg simuiacad avent 2avizsa-
meatal tasting.
’ N r . - R i . . - -
. 10) Cust anvizonments should Se addrassad (18) Same as Catagory I.
whea 2scablisaing qualificacion sarvice '
conditions.
{11} Cobalz-30 is 2n accepeabla zamma radia- {11) Same as Catagory
tion source Igr 2nviroomeatal
qualificacisa.
2.3 Tast Seguanca
sequaaca stould coefora fully (1) Juscification of the adaguacy I the |
idslizes 2szadblished iz © tast sequence selectad siaould le =
.3.2 of IZZE Secd. 323-1974, 2rovidad.
orocaduras sacuid izsuzra that
oiace 3 2quigmeat i3 used
¢ =le zast seguenca, acd t2asc
simulazes is closaly i3s zrac-
Se axkgesszd-sreIm 2oviroument.
, !
;. : ,
—- POS i) ! SimuicTe

'touidAas closel7 as jraczi-
~ '.=:v*:-hze":.
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. CATEGORY I
Plants with C? SERs Issued Aftar
July 1, 1974, and Equipment ”urczased
fter Novremner 15, 1974

Plants With OL Applications Currently
Under Staff Raview and CP SERs Issued
Prior to July 1, 1974, and Equipment
Purchased Before November 13, 1972

Qther Qualification thods
Qualification Dy z2aalysis or aperatiag
exse::ence;‘:;lemen:eirzas dascribed in
IZEZ Sed, 373-1974 and7ather amcillare
standards, zay be Iound acceprzpla. The
adequacy of ihese methods will be avalu-
atad on the dasis of the jualicy aad defail
3 ==a

9f the informactioa su

Sai iz support of
tke assumprtions made and :h
iie
1

soﬂcif‘ ’unc-

tisa zad locacioun of
aechods ara
testiag

zest suitad
is orecluded bv

2cuipment beiag gualifisd. It is required

that, waoea thaese methads are amployad, scme

partial Type tasts ap wvizal componeats of the

2quipment e provided in support of thase

zethods.

HARGINS

(1) Qua ppliad zo
rha 3 sed. in
:-7 - - - = -.‘ 2 T e

{3ectiza 1) o 2ssure that <£hess ziraa-

2t2rs zave bea2a aaveloped durziag,
ztastizg. T-ese xnargias should be
appliad iz addizion fo agy 2argizs {coa-
servacism) agpliad duzizg zha da a-
tiza af zhe specifiad plaat zarameftars.

(2} Iz ) z nargias tkac
nay te o o] 132 suggeszad
vaiuds iadica i Sed, 323-1974%,
Zactica 3.3.1.3, saould te usaed s 1 zuide.
{¥ocra 2xcantiosas szatad iz Seczica 1.4.)

{3} ez i
Aope uirad
zargz tle
izac at.
Sufs ady
Sas2a z

(4) The suggested sequeacs .des 15ed imthe .

¥
-iT&/r-vxsxan o; .-e s:zndar‘ rs Loo=
sideged a savaras sezueaF £ar iz xune,{
fu;&ﬁj/canﬁﬁiihe? ad /ma7 be arded £
L £ otheys 2 oseH aad fo nd
! b7°

-

The staff comsiders that, for .wital alactzical
equigment suchk as geaetrictions, <anpectacs,
caples, valves aad zotors, and tragsailtiars
located iaside contiinmeat ar axposed Zo
hostile steam =cvizonmeacs outside coztaino-
aeat, sepacata effacts tastiag fst the mose
part is aot aan accegptable gualifi .
method, wiwecimadsiemm., Toa tastizg of such
aquipment should 5e conduczad iz 3 Ranner
that subjects uhe sage giece2 of =equipment 2
radigcica and the hostila staam 2avirspneat
sequentiall

re

Qther Qualificatian Metzods

(28 r'

zay Se used).

(2) The margzins zrovided ia tia Ze25izn
be avaluated oo a case-by-<ase Jasis.
Factars 2d la

e
that should be conside
guaatiiyiag aargias are (a) ck

aeatal str-ess ‘lavels izduced during zesc-
ing, B) :he duratisa of tke ztress
Y E;——éeve:, 2} tia aumber of izams zasstad
: . and the aumcer 3I z2asis perfcrzed iz

=he zosczils  aaviracmeaz, {d) the ez~
srmancs charactargiztics 2L the aguipg-

zent <ails sugjis2czad 0 ti2 22vissamencal
strasses, and (2) zz2 specziiad Zuzctioa
£ <le 2quimeac,



Plants with C? SERs Issued After

suly 1, 1974, and Squipment Purchased

After November 13, 1974

Plants With OL Applications Currently
Under Stzi{f Review and C2? SERXRs Issued
Prior to July 1, 1974, and Zguipment
Purchased Sefors Novembar 13, 1974

S

~

—~
(@]

account for uncaectaiaties such as
groductioa errors and arrors associatad
with defiaing satisfactory performance
(e.3., <tea osaly a small aumber of uaits
are tasted). '

Scme equipmeat xay be raquired by the
desiga to only serform its safety fuac-
tioa withia a short time period icto
the aveat (i.e., withia secords or
ainutes), and, ocace its functioca is
complece, subsequezat failuces are showa
a0t to de datrimental to place safecy.
Other e2quipmeat pay aot be regquirad o
pecform a safeény funciion but must aot
fail within 3 shorz zime period iata tas
event, iad subsequent failures are also
shown 20t %o be daciimeatal zo plant
safecy. CSquipmeat iz these categariss
is required to remaia functional iz zhe
accident enviraoment for a period of atb
least 1 hour iz =xcess 6f the time
assumed in the aczideat analysis. For
all otler zquipneat (e.3., post-acgideat
aonitaring, reccmbiaers, =tc.), the:

10 percaat tize margin identifiaed ia
Sectisn §.3.1.35 of IEZE Std. 323-1974
2ay be used.

Aging =2£fs2cs 3a all aquipment, ragarzd-
less 9f its locatioe iz the plage,
should be cocsidersd acd iacluded in
the qualiilicazica program.

iafluences discussed
s 9.3.3, 6.3.4 and 5.3.3
4. 322-1974 and the a2l2cori-

cal 3ad aechanical stresses associated
#izd cyslic speracioam af =quipmeat
should be ccasidered and ‘iacluded as
Jact 9f tle :3ing prograas.

(4) Sage as Category I
~hat bas hoes guad

Basis—shauld Sa o

C e -
FeTCET

adagu S aizs soecifiad
ey mar .

Y =

(1) Quali Jrsgrams that are coa~

mittad 9 cocform to the raeguiramants
of [EEE Setd. 332-1972 (far wvalve
cperators) aad IIEZ Std. 334-1971 (for
aotars) should consider the sffa2cis of
agiag. For this =2guipment, the
Catagory I positioas of Sactioa 4

os
are apoliczole.

(2) Tor ocher 2quipment, Ile 3 cacisa
grograms zeed oee=specifica ddrass
agiag,? Fowemee— during ind 3l zase L

# Fevisws, the st2ff masmd tequrce -1zat tia
2ffects 3¢ 1giag e accouancad for sa
seleczad 25uizmeat LI opessting experi-
eace or tastiag iadicatas that tle
squizmeant 2ay exhiliz dalacarious

iging =zeclanisas.
. .
. e 2D . e
‘.."'A-‘-(., - -'/WA Al AT e "[\
\ - A
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(s)

(3

(3)
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.  CATEGORY I

Plants with CP SERs Issued ‘After

Plants With OL Applications Currently’

July 1, 1974, and Equipment Purchased Under Stzff Review and CP2? SERs [ssued

After November 15, 137

Prior to July i, 1971, and Zquipment
Purchased 3efgre November 13, 1374

The Arrheaius methodolegy Ls comsidered
an acceptable mechod of addressing
acce=lerated agiag. Other aging methods’
that can -be supportad by type tests will
be evaluated oa a case-oy-case basis.

Xaoown material phase changes and
reactions should Se defined ta iasure
that ago known ciaages sccur within
cthe 2xtragolacioa limits. ’

The aging acceleration rate used
during qualificacioa testing 2cd the
basis upomn whichk the rate was astab-
lished skould be desczibed -and
juscified.

.
Pariodic surveillance testing uoders
normal service coandizicas is 2oC
coasidered an acceptable method for
on=-goiag qualificztiocm, unlzss the
slaat design includes pravisioas Zor
subjecting t2e 2quipment o the  limie-

ing; deedgareceisd L aamrU e
So—asperiesca (specifisd ia Seccioca 3(7)
of IZEZ Sed. 279-1371) duriag such
Tescizgz.

Effacts of relative umidity geed aot

be z2oasid=red in the 3giag £ elaczrical
cabla izsulacion.

The gqualifiasd I 3£ the 2quipmeat
(and/or componant as 2pplicabla) aand
zhe basis Zor its seleczion should be
deficed.

Gualifisd Lifz is—ssesidezad.a tacl-

SSTiTAl 2 ADT —zod 520uld Se
2stablished Sased oa tlie saveri:iy of

tze =estiag perdormad, the coaservatisas
amployed ia zhe 2xuvapolacion of data,
the operatiag 2istoery, aad ia otker
aetiods i3at nay Se :easonébly

agsumed, coupiad wizh zood emgizaering
judgment.

5
saig of 31l Zac=zrs 3 3
supporet idequacy 2% =

2eqf. Jacd isad o -demoa

3. QUALIFTICATION COCUMENTATIC

{1} Same 3s Catagorfy I.




“ CATEGORY I ' . CATEGORY II
Plants with CP2 SERs Issued After Plants With OL Applicacons Currsntly
guly 1, 1974, and Zguipmenar Purchased Under Staff Review zand CP SERs Issued
ftar November 13, 1972 ) Prior-to July 1, 1874, and Zquipment

Purckased Before November 13, 1974

qualification of the equipmeat shall be {2) Same as Category I; except ke guide<
pertinent to the applicatiocn:and : liges of IEEZ Std. 322-1971 mav bSe used.

organized in aa auditable form."
o ¥
The zuidelinas for documeancatiog ia (' ) - —
IEZE Std. 323-1974 whea fully imple-~ )
meated are accsptable. The documeata- ' -
tion should iaclude sufficient iafogma=- : '

tion te address the required informatioca
identified ia sppendix

n
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APPENDIY A

METHODS "FOR CALCULATING

MASS AND ENERGY 2ELIASE



METHODS FOR CALCULATING MASS AND ENERGY

Acceptable methods for calculatiag the mass and

the loss-of-coolant accideat (LOCA) enviroament

described ia the following:

(1 for Westiaoghous

(RS

)  Topical Report WCAP-83312A

(2) Saectiom 5.2.1 of CESSAR Swvstam 30 PSAR o
plants.

{3) Appendix 8A of 3-5AR-203 for 3abcock & Wi

{4) NED0-10320 aznd Supplements 1 & 2 for Gene

Acceptables methods Zor calculating the nass aad 2ne

zhe main sta2am linse breax. (MSL3) =sanvi-omment 3rs da

{1) Appendixz 53 of CESSAR Syszam 30 28aR Zor
2lants

{2} Seczicm 13.1.14 2% 3-SaR-203 Zor 3abcock

-

_”T

PNy

2

lcox

Ccmbustian

LEASE

plancs.

anergy release to determine

£6r PWR. and 3WR plants are

Combusticn Engins=ring

Zleczric plants.



Same as item (%) zbove for General Electric plants.

Topical Report WCAP-3822 for Westinghouse plants. (Alchough this

Topical Report is currently under review, the use of thHis method -is

acceptable io the interim if ao entraioment is assumed. Reanalysis

may be required following the NRC staff review of the entrainment

modal as praseatly described.)
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LOSS-0F-COOLANT ACCIDENT aND MAIN STZaM LINE 3RE

INSIDE PWR AND 3%WR DRY TYPE OF CONTAINMENT

AK



APPENDIX 3

MODEL FOR ENVIRONMENTAL QUALIEICATION Z0R

L0SS-0F-COOLANT ACCIDENT AND MAIN STEa LINE 3REAK

INSIDE PWR AND 3WR DRY TYPE OF CONTADNMENT

maximum heat transfer

Methodology the Contaiaoment Eaviroagmentil Responsa

a. fdeat Tramsfer Coezficient
For heat transfar coefficient to the heat sinks, tkhe Tagami con-
densing fieat transfer corrszlation should be used for CA wich th
d g transfar corrszl on should sad a LOCA with the

rate detarmined 2t the time of peak pressurs

or the and of primary systam blowdewn.” A rapid traasition to a
aaturzl coavection, candénsiag hHeat transfar corralition should
follow. The Uchida neat tramsfar corrsiation should be usad for
MSL3 accidents wiils in the condenmsing moeda. A naturzl coavaecticn
heat transiar coaificiant should be used at 21l ocher times whan zot
in the condeasiag deat tranler node for both LCCAs and MSL3 accidents
The applicationm of thase corrslations saould e as Icllows i
{1} <fondezsing heat transiarc

/& = leond . {Ts - T I —

. . R g ‘ . //




where q/A = the surface heat flux

h_ = the condensing heat transfar coefficiant
cond : :
TS = the steam saturation (dew poinc) temperaturs

T, = surface. temperature of the heat siak
(2) Convective heat transfer

(T, = T.)

q/a =1
1 fad v W

- convective heat traasfar coerficient

where b =
. -
Tv = the bulk vapor tamperaturs

£

All other parametars ars the same as for the condensing mode.
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when the contaioment atmospghere is at or pelow the saturation tampera-
tura, all condemsats Iormed oo the heat sipks should be traasfarzrad
diractly fo zhe sump. Wwhea the atmosphere s superieatad, 3 zaxizum

cf 3 percent of the condensate may be assumed o ze2maia ia the vigor

4

¥

zagion. The coadaased mass should bYe calculatad as IZcllows:

- — —-r
ccnd 7 L
\ - - - - o~ -
wpara M = mass cocodeasaiisa rata
ccnd
SO e R T R B
& - RS I
=
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1"

v = enthalpny of the superheatad staam
hL = anthalpay of the liquid condemsats =ntaring.
the sump zegiom (i.e., averags enothalpy of

the heat siok condensate bouadarvy laver) . -

Heat Sink - Surface Area

1,

The surface -areaa of the heat sizks should correspoad wc that used

for the coatzinment design pressure evaluation.
Single Active Failures Evaluation

Sizogle-active failurss should be svaluatad for those contaizment

safety systams and cemponents reliad upen to limitc the coatainment

wn

tamperatura/prassurs raspoasa Lo 3 LOCA or MSLD accident. Tais.
avaluation should izclude, buct nct gecassarily be limited =o, :ci

loss or availabilicy of offsits power {(whichever is worse), dizse

P

)

ganarstor failure when loss of ofisite Sower is svaluatead, aand loss
of contaiament Zeat samoval systams (2ithar gartial or zoral

whickhevar is worse).

- 3 3 : . ey e A ; : i ra 1 merm
L8 CTime :(Iefarmifsec 3T WR1C2 3ACliva Ioaoltaliment 223t I2moval 3Y5T3ms
SACoMme 2-I23CTLV2 380ULd LACLUGE@ TIOSIC2r3TLI4a 0T ICTUATLOO s2.s3grs ol
Li.a2., ziae




£. Identification of Most 3avere Environment

The worst case for savironmental gqualificactiom should be selaczta
considering time duration at elavated tamperatures as well as th

maximum Cemperature. Ia particular, consider the spectr

B
(]
h
o
2}

sizes analvzed and single failures evaluatad.

Accaptabla Methodology for Safetv-Relatad Ccmpomsnt Thermal Analvsis

Ccompanant thermal analysas may be performed to justily enviroomental
qualification tast ceonditions that are fouad to be less than those

calculated duriag the containment eaviroaomental response calculation.

The neat tragsfer rate £o componment should be calculacad azs follows:
a. Condensing Heat Transfsr Rata

hcond

whers g/A =

a =

“cond
TS = szturation tamperaturs idaw scial]
TV = ccmpogent surfice tampesziurs

(¥¥]
]

d



b.

Convective Heat Transfer

A convective heat transfar coefficieat should be usad when tha
condensing heat £lux is calculatsd %o be less than the coavective
heat flux. During the blowdown period, a forcad coavection h=2at

transfer correlation should be used. TFor example:

whers Yu = Nussalt number

Re = Reynolds aumber

A

,@ = empirical constaats dependant on g=ometry aad

Revnolds number

The velocitv used in the evaluation of Reynolds number may be

[&N
13
«r
v
g
je
o]
14
(=}
n
2]
n

ollows:

whers
dop = tha blowdown rzte in 1bs/ar

Vamur = <OACaizment volume i1z It

= |

(93]
]
wn




be fully justifisd whenewver used.
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APPENDIX C

QUALIFICATION PRCFILES TOR

' BWR AND ICE CONDENSER CONTAIMMENTS
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APPENDIX D

SAMPLZ CALCULATION AND TYPE METHCDOLOGY

TCR RADIATION QUALITICATION DOsE .
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APPENDIX D

. SAMPLE CALCULATION AND TYRE METHCDOLOGY

FOR RADIATION QUALIFICATICN DOSE-

This appendix illustrates the proposed staff model for calculacing dose rataes

and intagratad dosas for squipment gualificacionm purposes. The example doses

shown below include contributions £rom several dose point locatiosns in the

w
Q.

containment aad cover a period of only thirty days followiag the postulat

fission product ralazse. ne values shown ara aot iatanded for use as

b
i3
.
19
(&%
rt
O
r

appropriaca equvpment qualification lavels. The dose levels int
gqualification purposes skbould be determized using the maximum Cime the
2gquipment is intended to function whnich, for the desiga basis LOCA =vanc, may

well sxcsad thirzty days.

becza. zad gamma intagratad doses presentad ig the tablas below nave been

astimatad using models aad zssumptions coasiszeat with thoss of Ragulator

Zuides 1.7 aad 1.39. This znalysis is consarvatisa, but it dees 2ot Igzore
impor=an: time-dapendent dhencmena r=lacad to the action of =2ngiaaarad saziaiy
-~ o - Y - ~ . ~ - - ~ _- - - - - -— -_
f2atures (ZSfs) aad natural phendomenz, such 2s plategput, zs dode 1z Pravicus
staff apalvyses.

- -1 s = - o = - -~ - - - - . P
Josas wers caloulatad IsrjoiaTs wiiRia che ccocatailamsal itmcsgazrcs, a2l lie
ssnzaizment sucface (zaking soravs and slatagut mechazisms l2lo accosual zzd
l23r ka2 zump walas

-~
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Location 3eta Camma
Containment Atmospaers ' 1.4 z 108 1.5 x 107

Containment Surface 1.1 x

- Near Sump Water

General Summary of the LOCA Scenaris

considered in this report for detarmining the radiatioan enviroa-

Q-

qualificatica of sai

i

acy-ra

. 1

latad equipment is z desizz basis LOCA.

ing is a description of the events that are postulatsd %o occur.

rapid blowdown of the

%o
r

the time t=0, the pipe break occurs and results in

reactor coolant syscam (RCS); The blowdown of the RCS ends approximataly 20
20 40 saccnds after the break. Flashiag and ascaps of the zoolant during
picwdeown rameves zeat rapidly freom che primé:" systam a2nd causes the fusl rod

te fail duriag the blowdown period.

- =vy .3 P - b - - - = - -7 5= - . - =
in the fual and the decay hsat ars traasfzarred to che cladding, thus ralsizg
T ~< - - Q = 3 - - 3 ML sas T
the cladding taaoperazturs. Some fual rods may experisnce cladding failure
3 - ~ = - sl Iniadad g 1o =i - .. 1 . !
Jurizg tiais seriod. The ZCCS -efills tha lower reacisr wassel a2ad thezn
= -

-
ey -

»aflouds zha

I3 122 zTogpTaizment

I3
[
e
[
™
i3

]



H

«©ailure may occur, the anoble gases would be tramsportad out of the primary
system by stsam flow and would Secome airborae withiz the primary containment

of a PWR (or withia the drywell of a 3WR). Some fractionm o

Fh

the iodines and
less volatile fission products that are releasad as a rasult of fuel rod
fai;u;e would also be ::ans?or:ed out of the primary system by tle steam flow
and become airborme, and some fractioa would remain ia solution in the sump
water or would be deposited an surfaces within the primarzy syétem. The amount
that becomes aizborne outside tie primary system would be strongly dependent
on the.time of fuel rod failures and the traasport phenomeabn for each speciss
witﬁin':he primary system.

-

Following the release from thé primary system, tie fissioo products would be

distributed within the contaiament. I'or a £%WR containment, the r=2laased

airborne activity would rapidly disperse and become uniformly distributed

withizo the primary contaiament. For a 3WR, the raleased activity would be
2irtorne within the drywell. Tollowing initial ral=ase to ta= coagtaizment
atmosphere, the action of 2atural coavection currants and ISE 2quipment, such

as cooling fans, will cause time-dependant radistribution of the activity
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ent. Natural removal processes, such as deposizion on

contaizment surfacas and washout £
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T3 e imosphars coull taxae slaca -2is would be pgrocassad o scme 2xtazt,

5v 3T filters LI grasaenc, causiag 2 bcuildep o activiiy so othese Ziliazs in
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-~ L ' . PR : : PR . .
addition, there could be some daposition and plateout of radioactivity (iodiae
and daughters of aoble gases) oo surfaces of ductwork or on the walls of

secondary contaicment.

‘During the longer term, contaminatad primary coolant could be circulatad
through pipes outside of containment (PWR residual heat removal model). The
staff usually assumes a failure of a seal in the ECCS equipment, such that

significant gquantities of coolant could leak into .compartments outside of

containment:. The lezaked fluid is either rataized in 2 sealed room or
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e
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transportad to the radwasta systam. Some portion o
7olatilized and also tramsgorted iz the air of thesa ccompartments. Thase

sources would be procassed to some =2xtaant by ESEF filtars.

2. 3Basic Assumptions Used ia the Apnalvsis

Gamma and beta doses and dose ratas were detarminad for three tvpes cf
radicactiva source distributions: Lisotopes suspecded 1o the contaipment

atmoschere, plated-cut oo contaicment surfacas, or mixed iz the contaizment

S
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zacaive a dose contribut

sump watawr. Thaus, z zivam diace o
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from any or all of these scurcas. The amount of dosz coatributed 5y =2ach of

zhese scuzcas is detarmined 5y the location of the =zquipment, e iime-

3 - 3 = oma ) Y - \ = - $ P~ - =
dependent znd locatioca-dapsndant distribution of the scurce, and =2Zfects cf _
- T =
501221103
Qravicus guidazce issuad by c2a staif -egarsdiag tfie sourcs Iarm for 2gUismend
Juailificzoica was ze2aes3zn 1z zzzurs 22c2gaizing tzal LapLlamentation SI tiac




~guidance required a aumber o

dependent behavior of matarial withia and outside of containment, cie stail

" using assumpticas and methods which were iztanded to be coausistent with sta

' ’

Fh

-assumptions to be mada regarding the time-

in this report, has performed an analysis of the radiation snviromment that is

associatad with the source term of position C.2 of Regulation Guide 1.39,

th
(3

practices in'analyzing'the radiological consequencas of a design basis LCCA.
Bosition C.2 of Regulatory Guide 1.39 assumés 2 source tarm coaditicn
associated with a core meltdown. To get 2 feel for the degree of coaservatism
in chis assumpcion, calculatiogs usiog the RELAP-EM (Evaluation Model) program,

which uses the consexvative assumptions zivea iz Appendix X to

oy

Q CFR Part 30,

predict that the peak cladding temperaturs attaized by the zottast fuel rad

will De less than 2200°FT. 3Based on the predictad distribution of claddiag
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throughout the core, it is astimataed that betweea 20 aad 30 percent

fraction for a 3WR. Calculations performed using the mors realistic RELAP-3E
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conditicns of posiiion C.2 of Ragulatory Guide 1.329 3ut as aotad In the faxt _
of that report (ct. Tzble 1.1, Zor =sxample), tThose analysas ars 2ased ugon
zalculaziopal zssumpcoisns that ars 20t comsisctand {are sverly coasarvative) wiza
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Analysis of the Coacentration of Fission Products in Air

”

This section discusses the physical model used to simulate the PWR contaimment
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and to determice the time-dependeat and location-depeadent di

aoole zases and iodines airborme within the containment atmosphere and plated-

out on coatainment surfaces.

C 1

The stafi has developad a computer program (TACT) to be published that is used

-3

to model the time-dependent bDehavior of ilodine and noble gzases withia a2 auclaar

power nlant. The TACT code is used routinely by the stafi
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of the offsite radiclogiczl comsequencas of a LOCA, 2ad is an accaprabls

(2 1Y

mathod f£or modelingz the tragosfar.of activity from one containment region Lo

P4

r

another 3ad in modeling the reductioa of activity dus to the acrcioa of EI3Ts.

P
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snother scaff code, RT (Ref. 1), is used to astimate the removal ratss of

slamental iodips by plate-out aand sprays, and is a aesded izput to TACT
Thesa codes wera used o devalop the sourcz taerm astimates.
The sourcs terms usad iz the analivsis assumed tat 30 percent of the core
iodines znd 100 gperceat of the cora aoble gasaes wers ralsasad izstantaneous.y
o zhe contaizment zizmesphera. Tae following assuiptians werz2 3lso used o
czicuaiata zfhe distriburica oI radioactivwiiy witlZis lhe contzizment
i Tie raprasentacirTa cogtaizmsat frae volums was laxen as 1.31 X 123 Iz
5% =ais volume. T4 terzasz ar 1,36 3 1o% £t i3 assumed zo e iizacily
Javazad 37 L@ ligiilIment 35T1US. .
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coatainment dome and ccmpartments belcw the operating flcor lave

[ ))

.6 x 105 ££3 of the containment free volume is assumed unspraved,

which includaes regioans withia tae maia ¢eantainment room gear the

Good mixing of the contaioment activity betwean the spraved iand
unsprayed ragicns 1s assursd by anatural convectiom curreats sad EST

fans.

The ESF fans are assumed to have 2 design flow rate of 220,000 cZm
in the post-LCCA enviromment. Siace mixing between all major ua-
spraved regicns anod compartments and the main spraved regicnm will

occur, the containmeat was podelad with TACT nodes.

Air exchange Bbetween the sprayed and uaspraved region was taxezn as

cne-2ali of the design flow rata of ES
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fans plus the eiffzct o
natural coavection.
The contazioment spray systam was assumed Lo Zave Two 2@Qual capacity

trains, each designed to

—
&

ject 3000 gpm of boric acid solution izto

[10]

Trzacz lavels of hydrazins was assumed added Zo 2nchance the ramoval
of iodize
Th22 soray zemoval rata Ioastial (lampda; usiag tha

IR SoDTaT PRy —~ma vra =< v Al sy = mems P - - e = mm.
szaff's S2IRT cragram, szaservatively zssumizg only ome sprav oLoala
coarznionm ind a2z =2iamental icdiis izstazzaaseus zarsiition Ioceliilisnt



L +  (H) of '3000. The calculated.value of the z2lamental iodine spray
removal coastant was 27.2 ar-Y, which represeats an 2lemental iodine

residence half-iifs in the spraved regiom of approximataly 1.3 micuctss.

h. Plate-out of iodin= oa containment iantarnal surfacses was modelad as a

th

irst-order rata ramoval procass and best estimatas for model param-
eters were assumed. Based on an assumed total surfacs area witoia
2

contaioment of approximataly 3.0 x 10° Z:=, the calculated value for

the overall elsmental iodize plate-out comstant was 1.23 hr-l.

i. The sprzy removal and platae~out process wera modelad as competiag
iodine removal mechanisas.
4 Denarture from Past Practicas

\)

ca
population zoné, che staif usually assumed tzat an izscantaneous reslaase of
la

23 percent of the core iodinas is awvailable
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acogniziag thac iz -would zzke scme Time

Sefora & rale2ase of chis megaoizuds could occur, aven assuming dagradad

amergency core ccoliag systam (ZCCS) speracion, e staii 2as aiso assumed,

for purposes of astimatizg offsite dose coasequencas, that the sourca is .
aniformiy distributad and that coakzaizm spravs activata 2T e time ke

lzrge sourca is availabls Zor zsalaase {2a0th of whichk would 21s0 take tize =3

ocauzr) Alsc impiizic iz zae ii J2rzg2al ralazsa of Zhe zssumpiisa
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that 50 percent of a 30 percent ralesase of iodine from the fuel is plated-out

-

2 a vervy short period of time.

Tv

he staff usually limits credit for sl2ment iodide spray r=moval to ac more

than 10 ar-', £or an assumed release of 25 percesnt of the halogens to compensate

_for the articial assumption of imstantarmeous plate-out. If a ralease of
"30 percent werz assumed {(as is implied by Regulatory Guide 1.7 and TID-14844),
the actual coamservatively calculatad spray lambdas would be approprizte. In
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f a2lamental iodine from the containment atmosphers by
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and plaz2-out i3 asswped to cease when the coacsatration in the
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of iodine iz the coatainment is calculaced assuming 30 percent oI the core
iaventory of iodimes is initially airborme).. This raductionm factor is obtained

by deubliag the reduction factor -used iz the LOCA dose analysis. The iatent

Zormed. in a design basis LOCA {see Ragulazory Cuides 1.3 amd 1.32). TFor our
analivsis, it 13 assumed that 2.3 cerceat of the cors izvealsry of iodine
raizased i3 associatad with zizborze particulata material zad I gercanb oI le
Zors ilzvapzorvy of icdizz relaased Zsrgms organil csmpounds Z7an Toough tasse
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# rameval rate coastant for particulats iodime was calculated to be 0.43 hz-*.
Tha organic iodinpe concsntration iz the containmedt atmosphere was assumed o

be unaffactaed by ccntaiament sprays or plate-out. Tke actioam -of sprays would

]
(7]

aot commeace at =0 (2.g., some time would alapse between the omset of the
LOCA and :ﬁe delivery of spray solution to the spray nozzles). 'Similarly, the
assumed large source would not be immediataly relzased from the fuel, and some
time would pass beforé any airborne ilodine would te distributed throughout

containment.

The assumptioa of 3 large ralazse, uniformly distributaed im coaotainment {or in
the sump watar as will be discussed later) is a coaveniaat simplification for

purpose of the dose assessmeat in a 2WR contaiament, zand is comservative ia

tarms of specifyiag the {ime-depeadent radiacion envirocment. Accurata

coupling of the various time sequeacs$ is beycnd the scope of this agalysis.
The calculated values of z205ia 32s 2ad airzborae iodize activiiy iz the coa-
ztaioment as a fumction of time following the LOCA are pgresentsad ia Tables 2-2
3 Analvsis of the Ccacencration of Tissisa Products oa Surface

Tha 23ir dose zmodel assumed that ooly ome spray ctrain and cme vantilation
systam traia wersa aperadble If both trains of toth sysctams wars oparabls,
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rx‘f.

2

fo

chéd more quickly. " The result would e lower dose rates due :o plata-out
- activity on suriacss or suspended iz the air in spraved regioas, and in

unspraved regioas during the =arly phases of the accident.

It has been suggestad that the plate-out source used in estimating the
radiatioulenvi*oament should assume that 30 percent of the released. elageatal
iodine is Lus.antaneous plated out on coatainment’ and =qu’9ment surfaces.
This assumptiom is inconsistent with the time-dependent model used to
chaiactarize the comcentration of iodimes iz the air. It is the staff's viaw
that the sstimates should be mechanistically comsistent. A large margin of
conservatism already axists by virtue of the assumed lar 3e source tarm. - Ia
any eveat, the subsequent removal of depositad material by washoff (Dv Spravs
or condensatzs flow) may, be important. Igaoring this fa&to: (2s was don= for

this short-tarm effort) intraducas conservatisam. Currsat staff zuidelismes do

(A7)
Ih

fact., Ia the . apsenca

v
42
.4
t

not include an acceptable meticd for.estimating

2
of such methods, it has besg assumed that all placed-cut material is rataiged

bv the contaipment surfacas. Table D-3 gives the values calculated Zor the
=

icdige activity buildup cn the plate-out surfaces of the contaiament.
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sprays, the elemental iodine (comstitutiag about 35 percent of releasad iodiae)

s rapidly washed ocut of the contaizmeat atmosphers and transportad Io the

}4-

na
—

ercent in la2ss thdan 13 minutas is a2 tymical rasulz).

containment sump {over 30 vpi

Table D-4 presents an estimate of buildup of iodize ia the sump fluid. There
i5 lictle difference in the escimated intagrated dose from the sump watar

between thesa values and valuss resulting from an assumed instantaneous rslaase

of 30 percent of the core iodines iato the sump.

ission products ia the sump source seems To De an
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artifact from the source of TID-14844. Althougn it may have applicabilicy to

the 2stimates of hydragen productioa par Regulacory Cuide

to radiation dose estimatas has not be=a fully rasolved.
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zion, it should be assumed that the sump fluid cecmtains 1 percea o

it

ission products acd that the solid fission products are released and uniformly

lel

distributad in tie sump Zluid at t=0.

t

7. Zstimartes of tiae Radiation Zowvircoomeat Dose and Jose Rates

Pravious scafi astimates d4id got take into account the igporzant time-<Zepsadsnt

and spatiallv dependant ghencmena. Tae calculatad rzdiation =2nvirzsnment was

zecerally taxex as a poiat on a surface or ia the caater of coataizmenc.
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points outside containment wers taken from Refarence 2 and are also listad for
] 3 . .

completaness.

The gamma transport calculations were performed in c¢ylindrical geometry.

~Coataiaoment internal geometry was not modelad Decauses this was comsiderad to

invelve a degree of ccmplexity beycnd the scope of the present woerk. The

J‘\

calculacions of both Rafereacas 3 and indicata . that the sp=cific intérmal

a’

uce the gamma doses and dose

.

shieliding and sgzucturs would ke

1]

xpected to re
rates by factors of two or mors, dapending upon the specific laocation aad

geometry.

The beta doses were calculated using the infinite mediuam approximation.
Because of the short range of the betas, this was shown io Refer=ance 3 o
result ia only small error. .

e beta doses are ot axpectad to be’

significantly reduced %y tlae presence of contaioment ipteraal structuras.

7Y

inally, che dosas ware gmultinliad by a corractica faczor of 1.3 as suggested

T
<

by Reference 3 o accouat for the asglact of tle decay chaias with subsequant

grawiag~in of additiomal Zaugatar products.

a. Cootaioment Ataosstosre Dosas 2ad Iotagratad Dosa y
- -
The peta zud gamma dose ratss and iztagractad desas Ior 2 zoiac

ZetecIor o4 ths <cataliament csnatariiae 2xposed o IZs z2irdorzns
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were uneglacted. The.gamma dose rate contribution for thé plata-out
iodine on containment surfaces to the detector was also modelad and
included as a contributor. The gamma dose ratas and iategrated
dpses are shown in Table D-3, whereas the bata dose ra;es and
integratad doses arzs shown iz Table D-9. The increased prassurs
effects in a post-L0CA containment have little shielding importance
and ther=fore was oot considered. This results iz a small

coasaervatism in the calculatad dese.

dJ

Surface Dose zand Dose

r
[{']
wn

=3

-

Yy

The bBeta and gzmma dose ratas and intagrated doses wara computed far

containmenlt coatinags on wnich ilodina= fisssion products ware Jreasumed

to 'be platad-out. The contaioment coatings wera assumed Lo have a

thickness of 10 mils (0.0234 ¢am) with aa average densizy of 2 zms/ca>.

Removal of platad-cut activity wich time is sxpected to be a compl=x
phencmenon depemdant upon such csoaditions as whether the surziacs is

axposed to ziz2 sprays and whether moiscura condeasatioa znd -uncii

m -~ = A < i ez 19r - ~mamp =
L48 a1rTerie COonLIilUutigf w3s acded to & DpLlata-cut Csoirilutiog,
-1 1 - - - . ~ - - -
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but mav be appropriate

contribution was %takan

. cloud.

The gamma dose ratz at

for a czble insulation

0o be one-half the dose

the platad-out surface

activity was calculatad to be ome-half of the

layer. The airborae

rate £rom aag iafinits

axposed to airborne

dose rate for a detector

at the containment centarlipe. Although half of the zamma zcergy
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and this contributicn is considered negligible.

The gamma dose rates and integrated doses ara thersfors bhalf of the

centerpoint walues for an airborane detactor. The gamma dose ratas

are not significantly affectad by the radicactive decay of platad-out
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Table D-4 shows the iodine activitcy in the sump as a function of
time. Nota that the maximum is :eachedlin about 0.2 hour with
radiocactive decay raducing the-activity aftarwards. Tha beta aad
gamma dose rates and intagratad doses werz computed for a detactor

locatad at the surfacs

o]

£ 2 large pool of sump water contaminatsd by
iodine and solid fission products. There was %4,200 cubic faet of
water that was assumed to cover the bottom of the contaiament. - The
containment geometry was simplifizd to zssume 2 uniform depch of

water of about 2.3 Z2et, and the docse rates wer= calculatad at the
sump watar surfzca, The gzmma dose rate and iatagratad dose Irom

A

the sump watar sourcs are given ig Table D-3.

Equioment Sutside Containment.

Although aot specifizally calculated iz this study, several values

of dose rates zad doses 2t peincs cutsids of contaipment wera takan

devarminacion
Tha zamma dose ratas zad iotegrztaed doses at a polat sutsiie of

containment ar2 shown ia Tabla D=9 (cakez Irom Rafsrancs 2) Tha
containment sourca was assumed to be 2 Regulatory Gulde 1.3 3ourzc:
{wizk2 a1 powar lavel of 4300 MWwt) and was saislded 5y 3 Z22t of
tozgzarta Tha Zose rztTses 2t ke Seginnizg o seclisgulicion Za2ar o2

O




also calculatzd in Refesrsnca 2 and “He dosa rates are shown iz

Table D-10.

8. Comparison of a PWR and a 3WR

A detailad model for a 3WR equivalent to the P%R modal is net gresented in

this report. Doses to aquipment iagside 2 3WR contaizment (primarily corsiderin

Al
7

3 BWR with 2 MARX III type of coataiament stiructura} would zot be =axpected to

diffar greatly from the doses calculatad for PWR equipment. However, scme
diffarences in esquipment doses will rasult due zo the compartmented design of
ZWR containments, acd the fact that most 3WRs do zot hava coataicmeat spravs
designed faor rapid icdize removal.
Several of the-models and assumptions usad iz the PWR amalysis would zot be.
appropriata Ior an a2gquivalent zpalysis for a 3WR. Specifically:
a. The z2ssumptica ¢f an imitial upniformly Jdisctributed zirbormne coa-
centraticn of activity throughout the zZogtaiament is act aporepriate
for a 3WR contaizment
B. Tollowiaz tiae blowdown gortiom of the LTC&, <ths 'air axchange rztis
Yetwesn ke drywell resgion aad the remaindar of the contaisment Irae
voiume will be rzelazively small,
< Sizac2 v zajor zal23s2s oI zciivicty woull De iziziilly izto tle
le7well and would sccur Zoilswizg tfe blowdown perisd, oaoly

L)
]

z
i~}



{3

(21

ralativaly slow tramsport would occur to the maia containment

j~

volume. Conseguent
should consider that all (or most) of the acrtivity is igicially

relsased iato the drywell ragion.

v, an 2ppropriate model for a 3WR coatainment

It is importaat to correctly estimate the atmospheric mixing ratas

between the drywell and the main ccataioment rzagions (includiag
spraved and unspraved regions) to adsquataly sstimats the time-

dependent and locatiom-depeadent distribution ¢f activity. Tais

should include an estimate of the flow betwean the drywell znd tze

main contaigment that bypasses the suppression pool. This sugge
relatively decailed multi-node contaiament model,if overly
conservative estimatas of the radiacion enviroameat ars o be

avoided.

or
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Removal of iodines Irom the maian contaiament ragion acd from- the

[¥)
‘<
(¢}
o)
r
s\
or
'-I-
O
fa]
O
r,

Z3T svystems such as contaioment sprays

w
=1
(o]
[
[
[
Cy
14
3
(o)
&
17
f-s
(1]
[o%
™
4}
1Y)

manaer similar to that used in calculazio

Tine-dependent daposition of iodizes on surfacas 3v zZatura
pracessas saould e avaluatad using mechanistic models zaad bHest

astimatss Ifor model garameters; 1kis will raguire a reiativalry
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Taple D-1. Source Terms: Activity Released from the
as a Percsntage of the Total Core ILaventory

B
R)

Tuel

Activity Relezsed (percen

Source Terms Nobla Gases Iodines

A
L)
Solids

L. Source term based on. _
TID-14844 raquired by Reg.

Guides 1.3 azd 1.4) 100 3Q

2. Source fa2rm as requirad dv
. Reguiatory CGuides 1.7 and
1.39 Rev. 0 (base case)® 100 - 30 1
3 Sourca term based o1 conser-
vative gap rslease (Reg. 10
Guide 1.23) (30 of 10 )
Kr-185)
s, Best =stimates of toctal
activity gap:
WASH-1400 : 5
NUREG/CR=-J0G 1%+ 1.27 2.79
“Casa 2 was used iz che calculatiosns preseatad ia this appendix.
**Calculatad for stabla 2ad long~hali-lifa isotepes '
!
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Table B-3. Total ?

1 Plate-out Surfacs Activicy
Containment Versus Time for the 3ase Case
lodine Actiwvity
Time Depositad on
(hours) Surfaces, Ci

OJO ¢.0
0.03 1.57 + 7
0.a7 2.96 + 7
Q.14 3.92 + 7
0.20 4.23 + 7

' 5.40 -

‘ 0.30 4,23 + 7

| 0.7 3.98 + 7
1.00 3.77 + 7

| 2.00 3.13 + 7

1 ‘ 3.00 1.92 + 7

| 24.00 1.08 + 7

} 50.00 5.76 + 5

| 36.00 5,13 + 3

i 122.00 2.81 + 5

i 298.00 1.77 + 5

} 394.00 1.25 + 5

% 360.00 5.1 + 3

‘ 720.00 3.90 + 5




Table D=4, Iodine &

c ump Versus Time
Todine ac Ci

S
Sump, Ci

Time Elemental Barticulata® Total Iodine
(hours) Iodine Iodine in Sump

(&)

0.0 0.0 0.0
3.0 - 0.0 0.0

2.04 + - - ' 2.04 +

O O
(US)

et ]

S O O O
w

8
14 3.06 + 3 - - 3,06 + 38
0.20 3.35 + 3 - - 3.35 + 3
0.23 3.44 + 3 - - 344 + 3
0.30 3.34 + 3 1.39 + 5 3.35 +3
0.75 3.15 + 3 1.932 + 5 3.17 + 3
1.00 2.98 + 8 2.36 + 5 3.00 + 3
2.00 2.43 + 8 3.483 + 3 2.32 + 38
3.00 1,32 = 8 45,183 + 6 1.3 + 3
24.90 3.58 + 7 2.54 + 4 3.83 + 7
50.00 4.56 + 7 1.36 + 3 4,70 + 7
36.00 3.27 % 7 5.75 + 5 3.37 + 7
132.00 2.06 + 7 §.13 + 3 2.12 + 7
293.00 1.40 + 7 4,13 + 3 1,44 5 7
394.0 3.43 + 5 2.96 + 3 $.73 + 5
550.00 5.43 + 5 1.53 + 3 5.64 + 5
723.0 3.09 + 5 9.30 + 4 3.13 + 5

the coptaizment sump £
0 zhe 2lamencal isdine activiiy, Zoe

paznituds of
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Table D-6. 3Beta Dose Ratas aad Iatagrated Doses at ths

Containment Centar Versus Time ia Air

Time | Dose Rate ia Intagratad Dose ia
{hours) . Containment Air (R/hr) Contaimmadt Air (R}
0.0 : 2.373 + 7 --
0.03 1.951 + 7 8.89 + 3
Q.25 3.836 + & 3.5 + 5
0.5 4,198 + 5 4.93 + 8
0.73 3.671 + 5 6.0 +5
1.0 3.369 + & 7.13 + 8
2.0 . 2.738 + 5 1.03 + 7
3.0 1.338 + & 2.21 + 7
24.0 7.068 + 3 4.1 + 7
80.0 3.919 + 3 6.1 +7
96.0 . 3.117 + 5 7.2 +7
1¢2.0 1.871 + 3 8.9 +7
288.90 1.083 + 5 1.03 = 3
394.0 5.307 + & 1.08 + 3
360.0 3.273 + 4 1.17 + 8
720.0 1.901 + & 1.256 + 3
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Table D-7. Beta Dose Ratas and Iate
Containment Wall - Washe

ratzd Doses for Paint on

<o
2
d and Uawashed Cases

Dose Rate® Dose Rate®* Dose Dose
Time Uawashed Washed Cawashed Washed

{hours) {R/ar) (R/hr) (R) {(R)

0.0 ' 1.19 +7 1.19 + 7 - 0.0 0.0
0.03 - 1.0l +7 5.76 + 5 4,99 + 3 .46 + 3
-0.23 3.7% + 6 2.93 + 5 1.81 + 35 1.09 + 3
0.3 2.92 + 5 2.10 + o 2.70 + & 2.32 + &
0.75 2.60 + 6 1.86 + § 3.55 + 6 1.0 + 5
1.0 2.39 + & 1.8 + & 5.20 + 3 3.2 + %
2.9 . 1.94 + 3 1.33 + 8 5.3%3 + 5 iT T8
3.0 1.07 + & 7.89 + 3 1.42 = 7 2.9 + 39
24.0 5.08 + 3 3.33 3 2.33 + 7 1.77 = 7
60.0- 2.60 + 3 1.56 + 3 3.90 + 7 2.73 + 7
36.0 1.96 + 3 1.36 + 3 4.0 + 7 3.3, + 7
192.0 1.18 + 3 9.36 + 4 5.0 + 7 Loh o+ 7
288.0 8.30 + 3 3.52 + 4 7.0 + 7 3.2 +
3240 L5534 3.50 + & 7.4 F 7 3. -
38G.0 2.22 = 4 1.84 + 4 8.2 + 7 5.1 +
720.0 1.28 + 4 .31 + 3 3.29 + 7 5.33 +
wIpcludas both ke contaizmen: zircborae and plata=-ouz comiributiogs
**Tncludes onlvy zhe contaiaoment air-dborzme ccontribution

g
1
tn
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Table D-8. Contaigment Sump Camma Dose Rates and
Integratad Doses Versus Time
Dose Rate Dose Rata Total
at the Sump at the Sump Totzl Dose Intagratad
Surface From  Surface From Rate at Gamma Dose
Time _ Todine ia 1% Solids in the Sump at the
{hours) (Mev) E Sump (R/kr) Sump (R/hr) Surface {R/ar) Surfacs (R)
0.0 0.837 0.0 3.90 + 4 3.30 + 4 --
) 0.03 9.387 0.0 3.09 + & 3.09 + & 4,65 + 2
‘ g.07 0.886 1.18 =5 -- - --
; Q.14 0.3384 1.79 + 3 2.21 + 4 2.01 =+ 5 1.23 + 4
| 0.20 0.382 -~ 1.94 + 3 -- -- --
| 0.25 0.380 1.99 + 5 1.30 + 4 2.18 * 3 2.82 + 4
0.30 0.373 1.33 +5 1.39 + 4 1.3% + 3 7.89 + &
0.73 0.866 1.71 + 3 -- -- -~
1.00 0.380, 1.56 = 3 1.2 + 4 1.88 + 3 1.63 + 3
2.9 0.339 1.19 + 3 1.01 = & 1.28 =3 3.00 + 5
3.9 0.733 5.08 + 4 -- -- --
24.93 0.389 1.61 + 4 %.39 £ 3 2,11 + 4 1.15 =+ &
; &Q.¢ 0.501 .04 = 3 -- -- --
| 256.C0 0.357 3.81 + 3 3.09 + 3 5.90 + 3 1.95 + 5
132.430 2.332 2.20 + 3 -- - --
288.¢ 2.33C 1.20 + 3 2.14 + 3 3.54 + 3 2.95 + 5
334.00 0.330 1.06 = 3 -- -- ==
350.00 0.330 3.86 + 2 1.51 + 3 2.20 = 3 3.85 + 5
720.0 3.330 3.20 + 2 1.22 + 3 1.73 = 3 3.96 £ 5




Table D-9. Gamma Dose Ratas Cutsidse Shislded Ccantainment
(3-foot Coancrete Shiald)
Time aAfter : Dose Rats Iategrated
Release (hours) {R/har) Dose (Rads)
, , 2
o 4.0 x 10 0]
2 2
1 2.3 x 107 3.2 2 107
o] 2
3 1.2 x 107 5.9 x 107
1 3
10 2.8 z 10 1.2 2 10
. 0 . = 3
30 2.4 x 10 1.3 x 10
- -7 3
100 2.3 x 10 ~ 1.6 x 10




Table D-~10.

Gamma Dose Rates at Begioning of Recirculation
Near Pipe Containing Icdine Fission Products
Distance . Dose Rata (R/hr)

Lo 3

4 inches - . 1.6 x 10

< 4

1 foot 3.3 x 10

e 4

3 fast 1.3 x 10

(oY)
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APPENDIX 2

STANDARD QUESTION ON ENVIRCNMENTAL

QUALITICATION CF CLASS 1E EQUIDMENT

In crder te ensure that your 2aviroamental qualificatioa program conforms with

zeneral Design Criteria 1, 2, 4 and 23 of Appendix A z2nd Secticas III amd XI

-

@

of Appeandix 3 to 10 CFR Part 30, and to the natiomal standards meatiomed iz

-y

Part II "Acceptance Critaria’ (which includes IZZE Std. 323) contaized in

Standard Reviaw Plan Section 3.11, the following information on the

et

]

qualificacion prograd is raquirsd for 21l Class 1E =quipment.

1. Ideatify all Class 12 =2gquipment, and provide the following
a. ivoe (fuanctiomal dasigaacion)
0. Manufactursry
c. Magufactur=z’'s type aumber azd medal aumber
d The =quipment should izcluds the followizg, as applicablea
{1) Switchgaar

Motor conTrol c2atars

N
9]
QN

{3). Talva opsrators .
(4} Mctors

3} Logic aquipment

{3} Zlzbla




,
.

(9) Limit switches

(12) Control ho0ards

(13) Inscrument racks aad panels

(14) Connectors

(15) Electrical pemetrations . | )
(16) Splices

(17) Tarmizal blocks

Catagorize the =2quipment ideatifiad iz item 1 2bove iato one of the

[

agoriss:

t

following za

[1]e]

v

a. Zquipment that will experisnce the.enviroommeatal conditions of

said

Y
v

design basis accidents for which it must functionm to aitigat

accidents, zand that will be gualifiad to demcmstrate operzbilily iz

ry
fu
]
n
.»—J
.
(D
I3
sl

the accident apvizconment for the time rzegquirad Io

mitigatican with safaty margin to failure. -

Y - . 1 21 . : - -~ - A = - -
L Tquipment that will axperieacs environmenial conditions of desiga
basis accideats through woich if gpea2d 2ot funcIisa IZor MiIigzation of

said accidects, dut cthrough which it must 2ot fail ia a manmer




c. Equipment that will experiénce anvironmental coﬁditions of design
3, 2 )
basis accidents through which it aeed not function for mitigatioa of
said accidents, and whose failure {ia any mode) is deemed act
detrimental to plant safety or accident mitigation, and aesd aot he
Qual1f1eq for aay accident =avirooment, but will be cua 1ifiad for
1ts noa-accident sarvice environment.

d. Zquipment that will aot sxperience savirommenctal conditioas of
desigz basis accidencts and that will be qualified to demonstrata
operability under the sxpectad axtremes 0f 1ts nonm-iccident service
aovircnment. This equipmencAwould normally be locatad outside tae
raactor coatainment.

3 Tor =2ach tyvpe of =2quipment in the categoriss of equipment listad ia

icem 2 above, provide separataly the aquipment design specification

Py

a. The system safety functiocn requirsments.
2 An eaviroomental 2avalope as 2 fuaction o2f time zhat iacludas all

2XTrame parametars, odoth maxizum aand aizimum valizaes, axpected Lo~

. - - M % 4 1 - ~ % 1 - -
sccur duriag plant snutdown, acrmal operatica, :zbmormal operatisn,

; ; : [T - C K TACY . veT D im -
aad 2av dasiga basis aveat (izcludiag L0CA zzd MSL3), iZzcludizg post
avant coadiziscs

2 Tize rajuizad o 2 T3 saiazy Iyzcticn wasn suzisci=d Lo iny
2Z 2he 2xTrsmas I tZa aaviscomant 2nvallpe stacifisd zbova

(2



) ‘ ‘

d. Technical bases should be provided to

B

tvype a2quipment in the catagoriss 2.b apnd 2.c¢ listad abave.
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accentanca criteria for at least one of 2ach group of aguipment of

5~

tem 1.d as appropriate to the catagory ideatified io itam 2 abova.

("N

D, ta2st procadures, and

jusctiZy the placement of 2ach

any method orther thaa type tasting was used for qualification (operatiag

describe the methed iz sufficient derzil to permit avaluation of its

adequacy.

5. For each categorv of equipment identifiad ia itam 2 above, stata ithe
actual qualification =2avalope simulated duriag testing (dafinipg the
duration of the hostile envirommeat and the margin iz =xcass of the
desiga requirements). IZ any method other than type tastiag was usa2

quaiification, ideatiiv the method and defipe the =2gquivalaat

"qualificacion anvalope’ so derived
el \ - . - - 35 oW, -
5 A summarv of tast rasults that demonstrazas
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27 the qualification Jocuments whizh ccagtaia lertailad

supporziag iaformaticn, iacludiag tasc Zata, for ita2ms 4, 3 znd 9.

1l 15 3gI2prTagL2 I sZaca
iedad T mg = S 3
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experisnce, analysis, combimed qualification, or omgoing qualification
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