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ABSTRACT

This docu=ent provides the NRC staff positions regarding selected areas of

environmental qualification of safety-related electrical equipment.. The

positions herein are applicable to plants that are or will be in the con-

struction permit (CP) or opera:ing license (OL) review process and that are

required to satisfy the requirements set forth in either the 1971 or the 13 M

version of IIII-323 stands:d. These positions'were developed prio: to the

Three Mile Island L'ni 2 event. Anv recommendations resulting from che _.:n=' sa

P A . staff's *rp'*-#-- f -h7. review of that event, vil'. Se provided *
-

Q,- o

applement:'_ ::p:::. The seismic qualification requirements are addressed-

elsevere and are not included in the scope of this document.
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(see IE Bulletin 79-01). Licensee responses are to be evaluated using criteria

being developed specifically for that effort.
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e~ernare ind ?ressure Sedt: 3:s '. side 1.1 Te-eers ure a:4 Pressure ::nd::.:r.s *ns de* '

' ass-9:-:aa be.t Ac n;er: .00A) Canta te:nen - .:ss-et .:a.a:: sc: ;ent . ,0 0.;n :a ; :sent *
. .

.. 4 a 1/ L IM
*) The,:e cersture and pressa:e w (O Same is 04:epry :.

4- -- we.es:so i..ned io : .e
:esy Si ne ::h:n: ment strue ::e
ana fausd sc:eptable sy :te s:sff, c.ay
se ased fo: enviro =estal qual:f t:stias
af egn; cent.

(2) Acceptaste :ethods is: esi:als g and (2) Same as 04:epry *
estasiisn:s :.e :ecen=en pressa:e
an :etpers;a:e envel pes :3 .nca
egn; men; scould be quahlied Ice
i = mart:e1 bel:w. A'::e;. sale ret:ods
f ar :si:2in.ng mass ud e:e:gy reie.tse
estes are s.c.m.a:.:ed i Appendt.c A.

?ressar::e1 Water Res::s s ' '' 7 s ; ?res su r.:ed '-1:e r ? e.1:::rs-

Calcu'.ne * 0CA :::- h-r ! ants =er - *'se ::e same .:::st=en.Or- *a::n r.::e:: - .

n:me:t e:n ::. en: 2s t:g 20C'$7-:.7 :oceu as :: :n e p re * Ite ass =;n::.

n e n esien :: sus:,rf :: des. s f ;a rnal reva p o n:n:.;c .-'.. '. :s s i' a'.ed ..

t,:d an: cal gn:ance :.4 ;:ev del :: Otte: as s=;nsr.s : 2 ret e : e :empers:2:e
34se.s:s 3e'r:ew ?ias . !LS.' respecse si ne ::::n=ec .:.; ~:e evahned
Se n .;s 6.;.; .A. .U7 3 "!,3 3 7 an 2 :.sse-by :sse sas s.

:e :ande:ser :antat=e:: - !a' :uine *:e *::ders e e ::n:n r. ett - 24.te is. ,
. ;A :en:n=en e:n::r.:en s ug .27*: -

la te p r/ . |
se egnvale:: .:.das :.r/ :2de s .
4 :::.:Cai pt:40:e .s ;;r:V :ed ;; 33.0 |

* + * i

.e ... e....- .3, i . .5 ; s . .t , .* a a. ,: ....
1
1

3 0 t '. ; e 'J a c e r ? e s c e s e s ' T.? s i 3ot.1:e .'4:er Seze :rs
-

i

|
'

ar* " ** in ~~~ ::ntstreet - 242e as !a *.e p / ! !d

|a.:uane iik e:.n::=e::. as. g tet:ois ; 1

H 23D.R *;pe::ix 3 :r egn vs.en
*

.::us :rr :ne s . udn.aca; gn:as:e .s |. |
e ;; nce: .: 3.V f e:n:: e...' ;. ..

. . e. .. . i . 3 . ,
.. ,

,

'
: : ..eu a f .n .; ne ;' .in spenti: :3) 14:e 2s ns pr7 *.

::nne.:en c:;ers:2:e uf ;;essare
te s y: ; o:.'es ft: T.*t n .e.

:: e:ser :;;es :! ;Lna , ne ;er.en:
e='re.:pe st.c.c .: 4;pe:n/ : :4/ :e
2se f:r ; ahit:n.:s :est.34 ;
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CA*TCORYI CATTCORY!!

Plants w th CP SERs !ssued At:er ' P!mts '41:h CL Appli:stions Currently
July 1,1974, and Equipment Purchased t*nder St.tff Rev.ew and C? 3ERs !ssued
Af ter November 15, 1974 Prior to July 1, 1974. ind Equipment

Purer.ased 3efore Nove:1ber 15, 1974

(a) The test profiles included is Appendix A (1) Same as Category I.
to *EEI Std. 323-L974 should not be con-
sidered an acceptable alternative in
lieu of using plant-specific contain-
mest temperature and pressure design
profiles unless plant spectft:
analysts is pesvided to ver fy : e
adequacy of those profiles.

1.2 7 esse rs tu re a r.d ?-essure *sedistans 1.2 * esser 3:Ure sed ?ressure !acdttises *: side
. isis 5:eam .;ne 3ress MS*31*:stde ontatanest - Matn 3 eam ~.aae Can:J:::en *

3res4 :MSL31
(l) b* ere lualifi:2:ica las 3:: bet: .;s-

- - -- . . , __

7. ; g g g,j<m.rfi ."$!.~04 --' _. ~~~ CA, '"*
.

.s.) .s.e env tsamental parazeters used for
equt; ment qua;ifica:Lon saould be cat-

feh'culated wata a plant specific sadet savirecmental.;artmeters
.evtewed and approved by te staff, gog,.de.. ,,,3-,.n. ,t.oc sacul,, be4

s r -- S*
:31:ulated using a pia::-spe:;fi:
todel based sa ::e s:4ff-apprayed
assumptices diJcussed is .:es . :!
Appendix 3.

(2) Models ::at are acceptacle for calculat- (2) Ctser models sta: are a::sp able for
tag :satainment parameters are listed cal:alati:q coctsissec: ;a race:e rs

La Section 1.1(*). are listed ts fec tss 1.;(2)
,

;3) Is '.teu sf ust=g ::e piact-spe:sfi: (3) Sane as Category 1.
:satatament temperature and pressure
design ;rsities for SWR and ca.

:endenser h - ] pian:s. : e genert:v

savelope s:cvs is Appeccix * =ay be
'' ased . - ; ::.it::: - *' ''->.

(a) The est profiles taciaded is Appendix A (1) Same as 04cegory *
:s :III Std. 3*3-;774 saould set be :sa-

stdered an ac:epta'ie altersa: Lye iso

.teu of asts: plan spect!!: :sntainmest
tesperature and pressure desag prs!1;es
usiess piant-specita: analysts is pra-
v :eo a verify the adequacy of ::sse
profties.

3' '.t e r e qualif t:stian tas been : mpleted (3) '4hers qualift:sti:c has bee: ::mp!sted
but 2317 LOCA :ssdations were considered, but :cly "0CA :on:::;s:s -ere :::s;:erca,.

it sua: :e 2emons :sted ::at : e *00A ineT i: tus; be desc:strated ::a ::s
qualifiestasa :enditists exceed se are *0CA qualift:stis: :::di:;o:s ex:end se
equivalent ts : e saxLaus :al:alated are equivale : to the taximum :41:i.2:ed

MSL3 :nnditions. The foLiswiss ses:- MSL3 :2cdi iscs. "he f 3110w :g ss - -

situe is ac:spea's;e: :tque is ac:eptable:

(2) 041:utate -te pesa ta=perst.re Ca) |alculste ::e pese tempersture f::s
envetspe f r:e as x5L3 astsg a in MS*3 astag a ,cdel base: .. ::e

' socei seseo so : e sta!!'s staff's approve assuspetsas .ta-
approved sa46mptasas de!L ed La tussed ;s . 43 . sf Appencia 3.
3ect en '. ;).

-

is::.:s . . ;;?' . s,bJ Jasw ::a ::e peas surf ac's ! .b ) !ame as !ategsry : g, g
temperature sf :se ::npoces; :s :e j
tualifted :ses ist ex sed ::e *.;*A i

quailli:st;s: temperature sy ::e ,
l istaso itscussed ;a .:43 af

|A:petetx 3.
i
6

| _ _ _ . ,
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CATECORY I CN"EGORY !!

?! ants with C? SE?.s issued Af:er Plants W!:h OL AppEcstions Curren.iy
'uly 1,1974, and Iqumment Pur:nased I,*nder Staff ?.eview and C? SERs !ssued
Af ter Novem' er 15, 1974 Prior :o July !,1974, and Iquipmento

Purenased Before Nottember ;5, ;374

(c) |f the calculated surface :eepers- (c) If the calculated surface temperature
ture exceeds tie se+.*e qualifica- 9 exceeds the h laalificatiscg
tion ;,emperature, the staff requires temperature, the ::aff requires : tat
that (i) requalift:stica testing (i) additional justificattac be

be performed vtth appropria:e provided to demons :ste that the
targins, or (ii) qualified physical b @ a. W - " 222 saistain its requiyed
protection be ;rovided to assure h fuscitonal spe 2btlity w-+ee t- **f

that the surface temcersture stil +r"--- -- :. :us
sot exceed the actual qualifics- ::_ 1.__ ! - -surface ta=pers:u:e. N 4 5 M.

2 M* >-4ten temperature. For plasts stat ar (ii) requaltficas en *es t:3 te *
N'*are :urrestly beist :eviewed, or perfar:ed wt:t appropriate ostgt:s,

will be su:mi :ed for an apersting or (111) qualified ;3ystesi prote:-

license evtew wt: hts six sons:s tion 'oe provided to assure that :te

f rom assue date af this reports surf ace te=perature v '.; =ct exceed
w ::mpliance wi:5 items the actual qualift:stion temperature.
. n
',1 ) or (ii) 'soeve :epessenti a suo-

2 4wI sta:ttsi iso nct.alhe s:sf! stil% f

l' $ [ u ns ue: acn:anai , ' " '.-.=,.e.w w
suomteted by the app!!:se: >4 e
a. ..me . 4 h .a . 9 3 r .. *a .A y _;;;

w a . d e u :.,m. ..m -%, %. _( c.w
e., 7** W .-A ;, , ,o 4 ,. y t . Am sAW

4 yWh. Os 4 1.3 Iffects 3t :hemi:31 33rsv1.3 Iffects sf Chemi:21 forsv ~

nan :.s.:: suQ ,

the ef fects of :suatic spray saould be $ame as Oategor? .
addressed far : e equip =es qualif t:s:tos.
*he :encent:stics of :austi:s used for
qualifi:scus should be eqwisis:: to se
more se'rere ::a t ::ase 2 sed i: ::e p12n:
::stai::cc: spesy system. *f ::e ::e=t:a'
::. post:un af : e : sus:ic spesy :ss be
affected sy equi; men: =aifaa:: ions, ::e sese,
severe : sus:ic sp:2y enytt:csen taa: resulu
ft:1 a s tagie fuiure is :te spesy system
scould be assumed. See $1? fectian i.3.0
'.~Ji?.", * 3 / 0 3'1) , p a rs g 2pn ** . em (e) for
: sus:i: spray saiu:iss guidelises.

.. Radia :n *:nditt:ss *nstde snd Outstie 1.4 .tadia:too 0:edt:13:s *sstde sne tu:std*
Ra.u; .ne:: ::ctatement

._

'he :sciatian een::: men: for qualift:st u n Same as :a:egor7 !.
sf equipme.r. sacuid :e based :c ::.e :sr=ai'.y
ex;e::eo rada:u: een t:cce:: sve: ::e
equipment qualifie: Life, plus ::a: asso-
:tstec vt:0 ite most severe design basis
sensent :03A) fur.ag or followtst wai:s ::a
equi; ten; tus :::ats hac:tacal. *: s ould .L

se ass ses sta: ::e 03A :sia:ed e:n::c=es:a;
:: cat:uss oc::: at ::e end af ::e equi;mes
iualifits ';is..

e >

'he sacp'e :21:ula:isas is Appe: dix and +
.

::e f oi.ows:g ;ost:ta:.s ;;:n:e sa sc:ept- i
ao'4 appr:ac: for estioils:::.; :2:14 i:s ;.

't:1:3 ist qual.ft:stus. 4?itu as;.

escut.us ?.a:n:s ; :::1!.ied i: .
..

I

.e,..... o.t . .i 3 .e a rt..e. a . .. . .s a.t}:; e. e: -

qualifi:2:U s ge :esttag are :30 f
.... . .. ..

requu s2 if ::ese :e::ocs are . sed,
f

. . .

. _ . . - , - , .
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CATICCRYt CATICORY !!
.

?lants w th C? SE?.s !ssued After ? tints With OL Applicatices Currently
July 1,1974, and Ique::ent Pur:hased Under S::if ?.ev'ew and C? SE?.s :ssued.

After Sovember 15. 1974 Prvsr :o July 1.1974, and Iquipment
?urchased 3efore Nove:scer 15, 1974

(1) The sour:e term o be used is determisd:g
the radiati:n envirocse:t 1ssociated . wit:
the lesign basis *0CA should be taken as
an instastaceous release it:m the fuel
to the atmospne:e of 100 percent of the
noole gases, 30 percent af':1e isdises,
and i ;ercent of ::e remaist:g fissios
products. Ice all seter son-LOCA design
basis ac tdent conditisns, a sourte
term isvolv :q an !:stansaceous release
f: o :ae fuel :s sie atmospnere af
La percent at :se : cole gsses (excep
K:-35 fs: -nics a :elease of 30 percent
saould be assumed) and ;0 ;e::en: of
the Lodises is ac:eptable.

(2) The siculation of ::e :sdiatisc
envirecmes; associatec wt-h design
basis accidents s ould take Lato
accous; ::e :ise-dependent ::scs; ort of
released fisstan procucts vis:10 various
restons of : ental :est and auxilisty
st:4C*ures.

(3) The ist:isi distribution sf se::vi:7
vt:ais ::e :ontai::ent ssould 'se
based ss a eciantati:sily :st; scal
assumpt;sa, sesce, fo: ::.n;ar se::ed
:entat::ents. su:: as is a T-3, a large

;c: isa sf its sout:e susuid be assumed
to te ' itially :entaise1 1: ::e dr/well..

The assu:ptisa Jf untisem distribution
of scitytty :: out:out the :catat::e::
at time :ero is :ot apptspetats.

|ai Iffects of I57 sys:4ms, such as
:entst: met: sp sys a:s :n ainment
vesttiatisc a:d filt:scian sys:ess,
' 01: ac: :a remove at:sor:e sc 7;;y. .

and rectst:::use a::iv :7 w::::: :::-
tai::e :, sascid be tal:ulated asi:4
-te same assue;tts:s 2sec i: ste :a;-
tulat sn sf offsL*e dose 3ee 312
Sect en 13.3.3 Oa?20 75/03*) acd :te

$ g.. a :tiate p :sfare ced ;: the
.sppesca:es :s ::st section.

,.
~~

(3) Natursi depositisc 't.e., plate-out) . .

af st:3o:.e activ 7 saoald se 4=mern 'J 8 N~*\
fast:t a sec:acia:i: ::cel 4 d' test

a esta:a:es is ::e cocei ;ar:mese:s.
The assur;tisa sf 10 pertes: : stas-
ta ecus pla:s-out sf ::e 241:e.

releasec f::m ::s :: e 4:tu;: is: le i

cace. Re=ov2; sf :sd::e f:om surfaces
2y s: sam :::e:ss:s fisw 3: as:cil |i
sy ::e :entat::e:: 3;;27 :ay be ;

asst.med .! Jue: effe::s ::n :e just;- ,

fits 2:1 ca::tfied ty ata'yska se !.

er;er; est j
,

- .

. . , - ,



. - - . . . . _ ~ . . .-

. .

. . .
,

.

CATICORY I CATICORY II

?! ants vtth C? SERs Issued After ?tants With Ot. Appli:stiens Currently
July 1,1974, and Iqm; cent ?urchased Under Sta!! ?.evww and C? SERs issued
After Vovenaber 15,19;4 ? :or o .uly 1,1974, and Iq'.:;mant

Eharchased 3efore Nove:s'cer 15, '974
_

/' base /adi[ttsEenvitscment should be
The

d in fsotser such/as the loestion
sad :>ncent:20:en of/ sdioactive

jc' ate r'ist 'locsi sne/ st::ctural snield .ing/sttesca:isaj': sid, water,, say /
'

encapsulati=g meterisis (rue: as shem:1-
/

.ing sf :s o,'< e s ) /
*

,

, je f Tor ansaielded equt;zent '.scated is the( r

:catat: ment, the gsama dose acd dose
este saould be equal to ::e dose saa
dose este at the centerpose sf the
ese:stament asless 1 :an be saevn by
analyses :5st 1 session and snielding af
:e equipment reduces the dose and Jose
:ste.

-? 4}T Tor acsnielded equi; cent..:he beta doses a h ,

< inr tae surf ace af ::e equt; ment saould
se ::e sum of :he si:bar e and piste-out

sour:es. The at:sorse be:2 dose s:culd
be :seen as the beta dose esiculated ist g6

. _ _ p1t:: IJC :he coccai sent :e::er.

{ /)( Shielded componen:J :eed be qualified
only is the gar.ma :1diation levels
required, p sv ded as scalysis s tes:
se:ws that :e se:st:ive ;settons of
::e :smpor.e : at equt;me:: are :s:
exposes s be:s isdta-iss s: :b.a t the
effe :J sf beta sdist::s :es: :t sad
sst:stis: have so teletarisus effsc s.

on :smposent perfo rmance.

.) X M - - !{soless::ssgedin: sole
::sys 1: ::e :setst:=ent s::uld :e

. assumec :s te ex;oses s :al! the sets
4 5 fc.- :sJts:: Jar --------- sl:alstec f:: a

poinc_2: ::e ::::e of ::e :ss:st:mes:

' 'r t p .as ::e gs:ma :ay '._ : -----"1-
:ulates 12 s::seda::e with Secti:s '..a(~}.
This reducttan is te:2 isse .s al'.swed
secsuse of ::e '.scs. :ec sateidi:g sy

20:e :sblas plus ::e :ssis ::2y ::self.

'e .it? ?s;::s sed :sattags sasuld be asst =ec
ts be exposed :s bot: be:4 sad gs:ma ,

sys i: assess :t thei: :s s ts :2::: :s
sd:stiss. Pists-ou; setiit:7 saculd
se assumed :s remat: 2: ::e equ;;=est

surfsee A:less ::e effects :f ::e
v teeovai se::2:14:4. sucs as spesy . ass-

sff se s: 2m ::cae:Ja 4 f'.s s , :s: be

;ustifie: d gus:::fisc :7 analysts
,

2: txpe: ment.

l
' <; err : , pone .:s 3 ::e emerse::7 :see :,oi-,

.:t systam 'I* 3; inestso su Jiae :::'
.

:sta,me c :e.g. ; ump s . - sive s . 4eala
i scJ elect .:sk equ;; men | Incui :e g

.

tuai;ited s vt:: :2:s ::e :se:st:nn i
.;

.

%

a
4

m
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CATICORyt CATICORY'I

Pia.nts mth C? SEh. Issued Af ter ?! ants With OL Appi!:stions Currantly
.Tuly 1,1974, and Iqu;;: cent ?ur:hased 1.*nder Staff ?.ev.ew sac C? SE?.s !ssued
A'ter November 15, 1974 Pr or to July L,1974. Inc Equipmen:

Purchased Before November 15, 1974

squtvstent to that penettsti:s the een-
tatament, plus the exposure f:ca : e
siap fla:J antag assumptions consistent
with the requ :ements stated in
Appendix K :o 13 CTR part 50.

,rf'21Iquipsect 13at may be exposed to sdia-
:::n soses below 104 rads 2 ould
not se considered :: be exempt f:sm
isdia: on quaitfication, unless
scalysis supported by *est data is
provideo o verify that these levels
vtil not degrade the spera' :iity of theo

equipment below se:eptaois valaes.
,/''

,< ,

.-1 he staff w:11 ac:ept s given component ,, ', '' ,(
'''~~~'

:a be qual:fied provide 1 - ;,'.. . . L6
-Oi, M m / :ss w ::a :e :orpeces: has bes: j,

qualified to intet sted beta and jsnma ' Jc-
doses which are equal to se higher ::an -

those levels :ssul-ing free an analysis
sis lar is :attre and scope s :a
:scluded is Append;x 0 (wsich uses the
source :ers given 1: : es (1) soove),
and :nat the ::cponent inc o r;o rs t es

appropriate f setsrs pertice:t ts ste
;ian: design and opers ::s :harsc a:-
t::tes, as given 1: :tese 4ecera;
ga dels:es.

: j h"' W.en a ::nservstave scal / sis has ::t
teen prov:3ea sy ::e app;;:2= f: s:sti
review. :te staff .t '. 2se ::e isota :ca
esvt:9 ament estimates :mo sised is
Append;A 0, su :acL7 *orre: ed for -te
stiferences i: re s eto r powe r '.evel,3
:yp e , :enta:: ment stse, 2:3 ather
appr pria:e fac:ses.

.3 Inv.renmental !andit s:s fsr Tats :e 13 Inv:retmen:J '. Tacd::': s for Outs;de
|

:. :atanet: anistament
|

,,SPf Same as :ategory i*t <PT Iqu;; ment iscates is general ;iant areas
su s Je : ental =ect .:e:e equ;;mes- a.
sat suo+ectes :s a destg basts ac: dent
envtreament 2:ould be qualified s :se

. te r:al anc tonormai 2:ge si env :ss-
|

se: 21 :seditisca - - . .o s: cur a: .'

:ne..r:--__rd.1:catisc. Ja:Ju.a.-%,/ |r q a.. -
,

? k' I;a pme:: 1st served by Oissa '' 3 ,)4' f ame ss *a te g: ry i ; o r , ::ers :ay te!

, env rtamental support systems, se ! :estges .nere a loss sf ::e env ::c-

s e r9e d sy ' lass .I a.ppo rt 47s tems I te::al su;; ort sys tem r.ay ex;ose acme i

1:a: say :e seca es :artet plan: :pers- j equ ;mes: ; e:v :ccme::2 ::a e.::r e 2

::;n se sautcovo 4::ala :e ;'.a'.f.et
' ::8 lual lied . :::a , 7:: ::ese ,es;g:2.

.

is ::e . ::: t e:v ::::e : 1.:sd::;a:s app:397:2te nt:artal dev :es snau;d :e

::a: are -- ::4: .;cs. ;-ovt:ec :s 2.er :e :;ers :: ::a: ;
-- _ - _ .

::::. assama:{ 2 .:ss af,t:e e:v;;: - 2 o r=al ::::it;::s exts: 2:4 a ;e rm ; |

| ten:21 supper: sys:em. Jn 2ssessmes: )f ::e ::::::.:ns ::a: |

l sc:urred .s s::e sa :e:er=::e .f .: -
< , .

,

| 4J6 - -- w , re::' ve act.:c, aa:: is rep'a:::g 4:7 |. .

affe::ec eqa ;te: . .4 .ar:ss:ss.
.

I

1

- - - . . .
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CATICCRY I CATIGORY !!

Pla.nts w tr. CP SERs !ssued After Plants With OL Appli:sti:ns Curren:17
July 1,1974, an.1 Iqui;=ent ?urchased 'Jnder Staff ?.er.ew and C? SERs !ssued
After Novez:bar 15, 1974 Prior :s July 1,1974, and Iquiperent

Purchased 3efore Nove=cer '.5,1974

| j;>f Equipment located outside :ss:ais- ) ,&ff Iqut; ment located outstde :entst: ment
mest stat could be subjected to high- that could be suojected to tisc-e=ergy

energy pipe breaks scould be qualified y pipe breams should be qualified to-asa:<,,,
y to aumen the conditions resuitist f::s be conditions resulting from the se:i-

the accident for te duration required. dent for the duration required. The
The tecisiques to :alcula:e the techniques to esiculate the enetroamental
envirotmental ;arameters dese:: bed parameters Jesce: bed 12 3ections 1.1
is 3ections 1.1 inrougn !. aoove strovsn 1.1 above steuld be applied.
should be applied.

2. ;UAL*7*0AT*0N TETECCS 2. QUAL y! AT! N ME7MCCS
.

2.! felect;on sf Methods 2.1 Selection of Met:ods

(1) Oualification te nods should conic:a (1) Qualifi:stion set ods saould :enfor=
to the requirements left:ed is *III to :he requ reme::s iefi:ed is *III

3td. 3:2-!?ia. Std. 3:3-13*1.

(2) The :noice of the met ods selec:ed (:) $ame as Category !
is largely a istter of :ect:1:31
judgment acd availaoili:7 of infor-
sation that supports the ::nclusiocs
reac:ed. Exper:ecce has shown stat
qualift:stion of equipment suojected to
sn ac:iden e='rtreament without test*

taca is not adequate to demonstrate
functional ops: sot';:7 Is geners',.

::e staff wi;; :st ac:ept sea;ysts is
,

' su of :est data asiess (2) testi:g.

of ::e ::epocent is impracta:al due :o
21:e .imi:stiscs. 2:d {b) partial
type tes: data is ;;ovided :s
support ite analy ::a1 assump::ons
sad :enclusiscs resc:ed.

::) The env ::nmental qualift:stion of (3) Same as Oategory I.
equ pme:: exposed to !!A e:v ::n-
mes s s:ould ::nfors to the
following ;ost::enst'~~he cases'

s:ould be prov ded !:r the time
is:erval required for operabi'1 7.

of :::s equt;me::. "he operabi'ity
:::teria should be specified and ::e
safety margias defined.

(a) Iqui;me:t :52: sust f ::::en *

:: or:e :o 2 :igste say ac:1-
dent 2:ould te qualifies by

.-
:es to descas::ste ::s :perso;;-
:7 for ::e :::e required is ::e.

env;; : mental :ccdi::ans :ssulta:3
' ft:s ::st ac::dect.

bi Anv, equipment ' safe:v- ala :: ::
onsafety-re;2:41) ::at :ees :st j Y

fui::::n :: at:e: :s 2:: g:te any -
>

sc:::e::. ;ut ::2; sus: :o; !a 1 ::

a sa :er :esta:enta; :s pis:: safe:-
|- n =n--; ; A - .: n .,. i

s:ould be ; a;;ila: :y :sse :s !.
'

:emocs :sta .:s :: pact..:7 :: ..::-

stand 2:7 s::::en *:v.:::me:: f:: ,

:e :e :urt:3 . ::: .: :. 4; ist |.

fia;. '

.
'

.

1
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CATEGORY I CATEGORY'I

Plants w tn C? SERs !ssued After ?lsnts With OL A;;:Lications Cur ent:7
July 1,1974, and Iquipment Pur:hased Under Staff Renew tad C? SI?.s Issuec
Af ter Novemoer 15. ;374 Prior to July 1,1974. or.d Iquf; ment

Purchased Before Nove::cer '.5,1374

(c) Icuipment : tat :eed not facetion
as order to sitigate any accide::
and wnese failu:e in any sede is
any sc :de: envitcr. meet is :ot
Je::tmental to plant safety ?.ted
sniy be qualified for its non-
ac: dent service env ::ame:t.
Althoug: actual type tes:i:g ta
; referred. :tter :ethods w:en
justified say be found acceptable.
The :ases saould be.; rov !ed for
concludi:g taa; sucs equt; ment is
:ot required to f asc:i:n s seder
o satigste any ac:'.de:t. ::d :a:
:s failure is 4:y mode is scy
se:1de:: e:virotme t as act te::1-
mesta' to ;ia:: safety ;r .:- ' -'

.

,

'.) Tor env:::::e :ai qualift:stten of (;) Same as ategory :
equt; ment su: ject to eve::s at:et
:an s !!A,'. tic: result is socorsal

env::enments' co:distans , actual type
iss;t:g is ;teierred. However,
ana'ysis sr :; erat:33 histo ry, 3r

,

any applica:Le :: mot:ation ::ereof,
::up'es vi;a ;artia' :ype :es trEi[~~ " ~~ 3. -

-..

.

:e f:::d ::eptao' e, subje : :o ::e.

4;plicacti;:7 and decat; s f :f s r=a-.

::sn ;r:v dec.

;.. <.a;;ft:2 13a sv Tes: 2.2 Oua'ift:sti:: v Tas:

s' 7es: resulta snouli Asso st:sta that (1) 3ame as !ategory !.
::e equt; ment :ss ;e:f orm .:s : equi:ed
face::an for all sert :e ::cdi:t:ns

/W4me C.tth marg' ) dur :3 .:s.

;; stall 4: .;fe.*

.1, The .:e=s :es::: bed i: Ee::::s i.3 of (2) The t: ems tese:: bed :: fe :iss !. af
IIII 3:d. 200* *.9~1 supPlace:* ed by ;tess!III 3::. 3:2 '.9"a suppleme::ed by i

.: :s ( ; :::sug: -&+v :eicw :2nst;: :a (3) :trougn ?c?r*te'cw :::2 ::::a'
.

acteptacle gr. elizef f:r ests ;ia ::g acceptacia gu :elizes fo: est:alia:::g

test ;re:ecures. ,},[;q est ;rocedurer. ,,,
.s

;3) ' ten es:abliaci:3 ::e iL:ulated (3) Sane as 04tegor7 !.
e:vtr: men;4' ; sfi'e for quaillyt:4.

~-
equt;:::: '.:cated ; a e ::::a;nse :,
1: .s ;referrec ::a: a a*.:g;e ;;oftie
:e : sed ::a: envei: pes ::e :v :ence::a; j
:enat: :ns pesul;; g f::m any aes;gn ,.

e :asta eve d*: arts: 1:7 mode af ;;J : |
soerst;:n ,s.g.. a ;r:fi'.e ::at g

~

savet:;es :ae ::::i .ana ;:oduced ty ::e ,

nat: sten:1.:e ::esa 2:: .:ss- f-::o;22:
Iat:::e::s).

t

I;u;; ect secu;; :s .::ars 2::ve f;::c 'a) Same as Category :. .

*. eve. : ;r::e: st ass; :: : :eer e::e

:" .a:2:::4:. eda;;:e:' ;ua..!;e1.:

'. J t e r t '. g. : sa:.:4.:ss. .here equ;;:e:: !

La . :::d4 .: .a:4:*14 : e:*l:su!:s.
c.a;;f;:2:::: . t es t :r a a' s 4 20:;.:. .

. ...

-
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CATICORYI CATICORY!!

?! ants with CP SERs !ssued After Phnts 'dith Of., Appt!:stions Currently
July 1.1974, and Iqu:; ment ?urchased L*= der Statt Rev.ew and 0? SE?s Issued
After Nove=her 15, 1374 Pr:ce to Judy 1,1974. and Iqu p=ent

Purchased 3efore .hvem:er 15, 1974

be used to demonstrate the adequacy of
' tere equipment :ouldsucn protection. -

be suomerged, it should be identified
and desonst:sted to be qualified by test
for the $uration requires.

-k M We M
(5) The temperature u vai:h equipment is (5) Same as Category I. If,:hormoccupies .p p w

qualifies, wnen exposed to ::e s t.:.u- ""~'''M 7 "" * -- :: the 6W w
lates 4ert environme:c, should be def t:ed W Iur:34 ste--~#"* " " - " -

ty ::er% couple readings on or ss :1Jse :ests. heat transfer scalysts s oul
ss prscit:s! :o :he suria:e of :he com- be used to deter:st:e the assess uspers-

;onen[tbeingqualifiec. (Acceptacle hes: ::a:sfer analysis
ture essDsoneeet at he ::mpocess.

M O.3# .

3ect.cos are provided i: A;;endix 3.}

(6) Performance :: arac: eristics of (6) $ame as Categorf !.
equt; ment should be rer fied :efore,
stier, 2:: peract: ally durug
test. q througaout its :sege af
required :peracili:7

i'} Caustic spray saould te 1:co corated (7) Same as Category !.
during s imulated we*-t'es c. 4.,, '' ' ' * '.b/ ,, .

}he operssility s'atus of equipment )Q,,, s s' % ^^ Mi wn jk~ s.o * * * ' *

i3)
_

. / - si) $ame as a:egory .
scould be conitored :enti:uously during
testing. 7or ' set-ter s testing, how-
ever. nentier q st tisc:::e i:terrs!s
an ald De jusatfied L! ased.

'J ) h;ected extremes i: ;ower supply (7) Same as 04:egory .
rol: age tsage and !:equecey s:cuid be
appiied dur :3 s :uisses sven: sav en-

?. ental tests:3

;2) Oust environments sasuid be addressed (13) 3ase as Category :.
veen establis:::g qual:.fi:stion serrt:e.

:enci:u ns.

;., heal:-M is an 2::sptao' e is:ma radu- (11) Same as Category ..

tion sour:e for envirocmental
;ua h!!ca ct os,

s

*

:.2 7est femen:e 2.3 Test few e:ee

('; The : :: sequence 4:ould ::sform full 7 (1) Justification of the sdequacy :f the
u .te gu::alizes esuo~isted i: test sequecce selected 2:cuid be r
Sec:un 5.3.; of *In ita. 2:2-3*' .

|
;;cticed.

The : :: procecures saould *.:sure ::a:
n e same p;ece af equ ;me:t :s asec
::fougnou: ::e test seque:cs, a:e ::st
'::e est simula:es ss :Dse;y ss ;rse- i

:.:acie ::e :n s:.v::sement. ,

f* .?x h.A 4,2 1.m c -e
.

'

i!) "te ust scou1:kas :1:se;7 as ;:act:-
~*--L %- v

g:

.--.s.ote ::e m e:: e:v ::::e::,
.

:
> g,xn ~. .

Z The tes ;rocacures scoula :ontar ; a
::e tu;:el.ses :ssc::sca .: Sect:an 5
a f !7H S u . ;;0- M M .

. . _ . _

;-

. - . . - .
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CATECORYt CATICORY !!

Plants with C? ST.Rs !ssued Af ter Pla.nts *dith OL Applications Currently

)-
July 1,1974, and Equipment Purchased Under Staff Review Ind CP SERs Issued
After Nove::' er 15, 1974 Prior to July 1,1974, azuf Equipmentc

' Purchased 3efore November 15, 1374

-

-
$"kesuggestedsequence,describedfrsthe'l(4

s de =ec/ a se.n at the s taddar'd is loch,74/revisio r . / i overe se gence for e di;met I

n[f f oth'e,7s ;tde cont 11pe had/ te[ ed I

e ose and to ad
cce table.

The staff :onsiders that, for vital electrical

equt; ment mue: as penet:stiens, c:ncectors,
caoles, vsives and motors, 2:d :soss:::ers
located inside ::ntair.:e= or exposed to
hostile steam env;:came:ts autatoe ecstain-
ment, separate effects testing !st the nos:

* part is not su acceptabl.e qualification
method. - -t:e test:=3 af suca
equ;; ment should be :enducted is a 9a :er
tha t subjects the same piece of equ:; meet to
radiacten and the hostile steam env:::t:ent
sequentially.

0.4 Otter lual:!testion Methods 2.4 Ceter Oualifiestion Methods

Oualification by saalysis or operating Same as Category : (ex:ept that IIII
'y experien:esi= '.emented as described is .Std. 3:3-1971 and 4=cillary stands:ds

IIII Std. i;; .ii- ano stuer ancillarr e:dorsed at the time the 07 $IR was issuse
! s:Andarts, :ay be fausd sc:eptable. The :ay be ased).

acequacy :f :asse methods will.be evalu-
2:sd on ::e basis of the quali:7 :d fe:ati
of the infor:stics subst::4d is su; port af

j ::e assumpt;::s made sed the s;e::ft: fasc-

j ::sn and loca:::n of ::e equipment. These
set:ods are =os sui: sole for equt;nent anere
:esting is ;;r:!aded by ;nys :al si:s of ::e
equipment be::3 qualified. :: is required,

( ::at, wcen itese methods are employed, seme '
part al :ype tests on v; al :omponents at the
equ 7 tent :e ;;ovided is support of : ese
et:ods.

2. Et? :N3 2. -A?0 nts

(O Ouantified :argiss should be applied is (1) Saee as Category :.
29 - ..mr - ' -~ > -- dis cus sed i

, 3 se;;;:s u ta sasure tha: - hese ;2:s:- (2) The targins ;rovided L: ::e :esign til
d'a f ' ? | '* ' , . . -- oter: : ave been esveloped duttag te evstaated on a case-by-;2se sas s.

:;4+a4-fJr--"^] testa:g. 7tese margica ssould te Tactors that should be consilered is
applast is addi:ios sa 2ny =argi s (:en- quant fy. g .ar;i:s are "2) the env::sn-

se rvatism) 2pplied furt:3 the derivs- se=tal stress levela is:u:ed suring tes:- t

::::':f ::e spe::fied ;lan: ;&rs=etars. ist, (b) ::e :urstion sf ::e stress

(:) ::e :uscer sf ::e=s :ested
(*; :: 1:eu sf atter ;;; posed 14:gt:s that

'4 a, - ..
sad :e :a=:er sf :ests ;erfor ed i:

ar.sv :s fou:: 2e:eptacle. ::e suggested ::e :ostale env:::cmen:, :d) ::e per-

vai4es ::dt:sted :: 'III 3:1. 222-13*4 formance ::2:se:4 :s ::s of ::e equ;;-

Ze::::n i.:.t.3 s ould :e used as a juide, sent n'le su:;e::ed :s ::e e:v.::::en:a;.

.Nete ex:ept;;cs s:atas : 3e : :n .. .) st esses, sac .e) ::e 2;e: fied fa:c::::
of :e equ;;:est.

(2) kie 1:a qualifi:sitan envelspo :: i

4ppe:six : :s sed, : e : sly required :)' 3ase as *ategory *.
,

:artt:s are : ose ac::a::i:3 far ::e
.aac:urscies :: ::e :as: equ;;:ect. ,

.

,!af f;:: set :onse rvat:Ja :as il:es:y ;
:ee: y unrew-vow :s-

I

mw - * . g .t
n,, -

.. --

** (.e-
m

- -
-- - -
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Plants with CP SERs issued Af ter P!. ants *dit.*t OL Appliestions Carrently
July 1.1974, and Equipment Purchased !!nder Staff Res.ew and C? SERs 'ssued
Af ter Nove:sber 15, 1974 Pr:or to July 1,1374, and Iqu:penent

Purchased Before Nove:aber 15, 1974

account for uncertaisties such as
production errors and errors associated

with lef t:i:g satisfactory perfor ance
(e.g , .nen scly a small sufoer of units
are tested). *

( I. ) Some equipment say be required by the (I.) Sace as Category I, : . . p epeer.4
sesign to sni r ;erform its safety fase- -th2r '--ey n ; . .! _ 22**- ---

tion sithis a short time perted into -h.ta w1 '' - | e,*:w . .. .&
the event (i.e., witats seconds or .a.iac.uc; _ _ na ry - - ' ' " = "

stnutes), and, once its function is
c:mplete, subsequent fallares are sho.s

not to be tetrimental to plant safety.
Other equipment zay sot be required to
perform a safety fu.netton but must not
fail <ttuta a sac r: time period into the
event, and subsequent fatlures are also

,

snown not is be detrimental to plant
safety. Iquipment is :tese ca elories
is :equired to remats fu. set:.onal in :se I
acu den: environment for a perLod of at
least 1 hour an excess of the :ime
assumed in the sc:tdent analysis. For 1

1

s11 other equt;aent (e. g. i poat-accident
sont: orang, recomoisers, etc.), the '

!O ;ercent time margan identified in

Section s.J. :.3 of |IIT Std. 3:3-1974.
may be ased.

. A G P;G 4 40!NG

s;) Agt:s effs::a an all equ;; seat, regarb (1) Oua';ficata:n prsgrams ;r.a are :rm-.

less at .:s '.acataan :n ::e plast, st ed to :::forn to the reqa;temects
snould be to:stiered and ncluded in of ::II 3ta. ]3;.!972 [for valve
the qualift:ation program. operators; and *III Std. 20 -1971 (for

motors) sr.;ulf :;nsifer tr.e effects of

agtag. Tar thtJ equipvent, : 7.e
*ategar/ * pas;;i::s af 3ectus a
are applic: ale.

1
l

. The degrad.:3 in!*.aences discussed (2) Tor taer equ;; tent, :he palift:2: :n
*'

as Ie *i:ns 3.3.3. 6.2.- and 6.3.5 progra.ns r.eed e spec;fi: ally address
of *IIT. 3:1. 200-1974. 4:a ::e electri- a g;n g. * 42 c= e--., durin g ;ni t t d aal 2 2 s e .
ca. as m e :.a.. . r a ., stresses assoca:ed revtew s . :ne na !! r.a. i : e q..re ua: ::e--. .- --

sat: : -;.. neration af equtpment effects ai ;g;:3 de ac:2.::ed for :n
s ac u l .1 :e .:r.stjered and included as selected equ;pte:: .! :pera::=g experi-
part of ite titag programs. ence Or test;;g tad :stes tha ::e

equi; ent tay est.;bt: :eleterious :
aglag :e::antams.,

t
. w/~ r Liu -- #

.
.! .u -.- sw *a ,- 1:) 3rcergts:1: effe :a 2 :ula be ::cstgered

|.
,

6. s :e ac:e.erated' aga 4 programs. r 's . L ' '%JM ** , " f '* ' * * * * "- '

|
:svest:gst;;n snould :s perforted to .'

, .

|. .:. *

assure :a; 13 Anchs 4 7:e r gia t t; e ., ., e c ,. s
.

p u > . n .,. s . s d . - - + .,. s. * s. w.
|

*

.;/, , , g'- ,j .L = Si .r d.a. . ' .=d ** *| ave *ee2 . a".taf&ed en Dateriais 1E2t .%

are ::c;ased .s ue equepxes 4 1:3 | / . . .
qualifies. .'s e r e synerguta affec s j g j,.gC./, j : ,, '\ % #-*'"~ .~ " ' ' ' '

r.4Ve ee3 .4,3calied, ::ey J".oul$ te j #Y"' ,*** #*

2./ . W, -ac:sunsec far .: ue tu a!> :s t un -

e.
,

i
pr2grJms. ?efer *3 'P7.IO/ U.*d276 j
"AQ *1- M 9| and A?.2 3, *?.*%C

|
.!M.O *! '.!!!. '*; a;.fi:2::an Test-

|
.ag -is;aatun 'uarter.7 8.t p o r t s , ' ;
far a:e :.:ns; .:!st:as.an. ~ '.

.

-

b
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Piasts with CP SERs !ssued Af ter P! ants With of., Applications Curren*17
July 1.1974 and Equipment ?vrchased Under Staff Review e.d C? SERs !ssued
After November 15, 1974 Pnor to July 1.1974. and Iquipment

Purenased 3efore Nove:nber 13. 1974

(i) The Arr3entua methodology is considered
an acceptacle method of addresstag
accelersted sting. Cener aging methods ,

that can be supported by type tests will
be evaluated on a esse sy-case basis.

($) Xaown sacerial phase changes sad
reactions saould be defined to insure
that so (nown caanges sc:ur witsis
the extrapolation Limats.

(6) The aging acceleration rate used
dur:=g qualification testing and the
basis apon vai:n the rate was estab.
lissed saould be descr: bed and,

justtfied.

(?) Periodic surveillance testing ander
sormal servtce :endi Lons is noti

! considered an acceptable method for
on-gossg qualifica:Lon, unless the
plant 3esign includes provisions for
sucjecting *he equipment to the limit-

*>., * L3g ,_ -_ a, .. .7 ....
=

s -a4pensesca ,specified is Secston 3(7)- ',.,,,,3 .,

sf |L 2 Std. 2*9.L971) Jurieg such
teactsg.

(3) If fects of relative h' msdt:y seec act.

be :ensidered in : e astag 2f electr: cal
essie ::suisetsn.

(1) The qualified *.if e a f the equipment
(ano/sr iceponent as applicacia) and
:se basis for Lta selection should te
defined.

" i
' )) Qualities life ' ' - - '-- ' ''=c'='

! 't = * -> - *pr- 1 ::e s:au;4 de.

. - estaolasted tased an the sever ty of
::s testist perf a rses. :e :ense rvatiams

,b - esplayed is tae extrapolacasa'af data.
the sperstass tasto ry, and La seter
netsoas ::at may be cessonably
a s s ume d . :oupled wits good engaseertag
j ud gment .

3. ? cal ***0AT*04 00COMINTAT*0V 3. OUAi*TIA!!OM OCCOMI:f7A7!!N i.

;;) The staff endorses ::e requt:ementa (1) Same as 04teg:r? .
stated is *III Sts 2;;**.7*4 :aat. "The

qualaf t:stian toc'a=entasias 4:411 vertiy j,
::at escs type af siec::::al.equtpoen: .j
.s tua * ;f t e1 for 1:a application a=4 j
neets .:s specified ;e rf o r=ance ,

requatemec:4. The sasts at qua;1ft:sta:n
anal; te exp;atsen :s snow :na :eL4:isn*
an&p af a!; facets of proof :eeced :s
support acequacy of tae ::mpiete er.;p. ,

tent. Oata . sed is :emonstrate ::e |
|
.

i
,gr= w .

G.

Of

9
_

, . r - , + , e- -.
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CAT!CORY : CATICORY II

Plants with C? SERs !ssued After ?! ants With OL Applications Currently

.Tuly 1,1974, and Equipment ?vrchased Under Staff Revtew and C? SERs !ssued
Af ter November 15, 1974 Prtor to .Tuly 1,1374, and Iquipment

Purchased 3efore November 15, 1974

.iustiftsation of the equipment shall be () Same as Category . except the g' aide-

pertinent to the applicstion and lines of !EII Std. 222-19*1 say be ased.

seganized in an auditable f o rm. "'

'|
C:) The gutielines for doc.aentation in (} y-

|EEE 5td. 3 3-1974 woen fully tmple-
mented are acceptable. The focusesta- -

tion stiould taciude suffittent informa-
tion to address the requtred information
t3enttised in Appendix E. .

.

t

:

|
|

8

i
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E*~ ICDS FOR CAI.CUI.ATI.NG

.. ASS AND ENERGY ?II2ASE"
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APPENDIX A

Ce. . r,.7 A..VG .w.As. .,uND .r.s c RUy e e.r :.Ad ;..v.r70DS .er.,na . 11. o i . .-. .

!

|
,

1

Acceptable ce: hods for esiculating the mass and energy release :s deter ice

the loss-of-cools:". sceident (I.CCA) envircamen. f:: ?%R and 3k3 pls: s are

descr: bed in the following:

(1) Topical ?.eper: '4 CAP-3312A for 'iestinghouse plan:s.
,

1

l
.

(2) Secti:: 6.2.1 of CIS5AR Sys em 30 ?SAR for Cembusci: Ingineering

plants.

.

(3) Appendia 6A ci 3-5AR-;05 for Sabcock & 'Jilcox p12 :s.

.

3) NE 0-12320 and Supplements 1 1 2 fo: Oeneral Ile::ri: pist s.

: w- . . ., 2 y .t ,....,..u.s, :.. 1..-.,.2.s ,..., .u, 233 2 a. ,,..-n . ,2,, 1 .a . . , 4. . . ,.

. ....3,. ... .. . . .. . . .. . . ... ...

: e main stes: 'ine b reak ('d.S'.3) env:.rcemen: 2:e :escr: bed in ::e i:llawing:.

1) Appendix 63 of ESSAR System 30 ?SAR i:: :::bustion Ingineering .

p122:s.

.

..........,.:. . : :. m . . ... s 2 w e . ,< 3- ;< .-.c ...: : 2 -: :.. .. . . .. .s .. s .. . .. . . .a ....

|

, .
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(3) Same as item (4) above for Oeceral Elec:ric plants.

(a) Topical Repor '4 CAP-3322 for '4es:inghouse plants. (A1: hough this

Topical Repor is currently under review, :he use of this method is .

accep;able in the 12:erim if no e:::ainment is assumed. Reanalysis

may be required following the 'GC staff review of :he entrainment

model as presenti; described.)
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.G?ENDIX 3

.".O D.r L" .#0 R T..W 9. 0.*l..r "t . n' A'. Q' UAI. 7.? I L"a' 's .'0.4 7. 9. . .
*

.

y 0.qS p -cv0+t. u a, t e ?*we.smaor iem a c .s 0, u a..? v s +. :. A.yis ~ a ? d- r. .p a r * -*. n_e.r ..u . .4 ..

INSI::E ?%2 AND 3%2 CRY TYPE 0 CONTAINMENT

.'f e the do le rt to Determine -he Cottainment Earironmental Reseccse..

a. :iest Transfer C0efficien:

. .

tracs:er coe:::.c:.ea: to :u.e seat s:..e.s, ::e ..agam: coc-:or nea:
. .. . . . . .

.

densing heat transfer correlatica should be used i:: a ICCA vi:5 .he

maximum hes". transfer rate determined 2: -he -ize of peak pressure
.

Or "Ce e3C J:. ? r: a r'.I SV. Stem 3.0WdCWn. A r 2 0 0.,. traOSitiOO *0 a
.

.

3 .

.
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. 320.3 CW. .ne g.. cat:a Oes* : 3OS~er 00r:ea,a*i33 S ho u., .2 .Ce 2320 :Or
.. . . . . . .

v.3 ?.1 a C . d . . . . . . .4 1. . 4..,. .b.,. . .A..CS.4 Cg. a...3..7 4.....,..
+ ..

. 4. ......a a . .. . . . . .. .. n ....m.

),a. . 3 3 . . , : 4 4 . 2, . a Gu..a ',
- **4

. . ..,,. S ,. , 2 a . . .s ,. '. . .. .. .:3,.5 y x. . .... .. - ... .... .. . . .. . ..

|
1

CC' ,. S . . '..s. : 3. a. . 20d.e .., . .s . .L. - r..s S a A. 's..c .? 7, a . 4....4 ., .w 4 .
. .. . .. .. . . .......a....

* b .e 3 g.4.3 4..wg g. a..j ag ,. a ) .* . a. .' 3 . 4 =. 3 a .. .o u '.4 'o g 33 J * l .* .a g g *
* J

., .
a

. _ . ss
-

.. . ... .

.) ..Ag Q .e a... ..&a. . 5.O&... .

r

.

N4 % . g g
g l *i * =,4 *. = . . . *

.. J * ..%
..e

1

* |
-

.
.

..F

q W

.~~ /
s* / 1

\ p
|
,

0.-
.



. .

where q/A = the surfste heat flux

bcond = the condensing hes: ::ansfer coefficient

T, = the steam saturation (dew point) temperature

T. . = s u. ' .' ". e . =. ~ o e .- a .". - - 0 .3 ..' *. k*.ac s'~k.
,

.. .
M

.

(2) Convective hea: transfer

X

9/A = h e (T T.,)-

e y

wb.e . h. = - . - v e c . 4. v a. - a . . . a .- s .# a. .- .- .e.##.d .- . -'*. ... . . -
s

I the bulk vapor :e:pers:ure=
v

All other parameters are :he same as for :he condensing mode.

-

o. u. . 3 : 3.< ,. , . a . s a . , ~. a. ., . .. J. ..
.

. % s. . . . . . . .. .

'gg n 4,
. .. 3 3 3. ' . . , i.. . f_... .a 3 s b,74q .'.4 33.n. 3 4 m .a.gne 3..

.- ww3 3...g .. .
- . - s... .. . . .. - .. y

....a., a .' .t .oede.a.3 a :....,A. e ', a. a . . : . A' s a. . . L, . 4 * e ..,,s.a. ..A..u...a
' :

. a.- -w ...- .... - - . . . . . . -

.a . a. e. 1... . . . .k. a. S g;.g . Gy.a. e .'.a. 3 .m o g . ' a . a. .i .a a u f . . ' a. 3 . a A. , 3 .~ 3 3.4 .-v.Q
.

.u.a.. ...
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- .- .a .. ..

;. 3 .3,. .... .4 .'.a. .. u*d.e* s a ".* ~.3 "j b. a. A s 5 'so* e d. . s* d ''+
.. . ***3.- " . . * . .'a o.-..-. .- -- y.

* '. a ...J.onged .3a.3
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y >C" o -- }f4se = w.
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. .

.av = enthalphy of the superheated steam

hg = enthalphy of the liquid condensate entering

the sump region (i.e., average enthalpy of

the heat sick condensate boundarv. laver)

c. Heat Sink - Surface Area

The surface area of -he heat sinks should orrespond o -hat used

for the containment desi a .cressure evalua-ion.

.a . .4n 1 Ac.4... .v . , .a . . ,ta l,a s . 4. ,. ,a.. .. -. .... . .

.

Single active failures should be evalaa ed for those containment

s a .# a. r.~. sv.s.>ms a .d ..co.one .- - .1'a.d. u o.n .o l ' a d . . '.- = o - 3 . ..s e .

4
.

. . a .. . , .. . . .-
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f. Identifica ica of Most Severe Enviroament

The worst case for environmental qualification should be selected

considering time duration at elevated temperatures as well as the

maximum temperature. !a particular, consider the spectrum of break

si:es analyzed and single failures evaluated.

2. Acceotable Methodclogy for Safety-Related C:moonen: Thermal Analysis

.

Compocea: thermal analyses say be performed to justify environmental
.

qualift:2-ion es: ::ndi: ions : hat are found to be less tha: those

calculated during the contai =en; environmental response calculation.

The dea: : ansfer rate to comnocent should be cal:ulated as foll:ws: .

1
-

|

3. Condensing Hea: Transfer Rate

q/A = hcond G) (T -!) X
s w

waere q/A = ::=ponen surface hea; flux

h,,Cd :endensing hea: ::acsfer :ceffi:ient=
s.

the larger of 4x Tagari correlation or ax .=

Jehida orrelation |
|

7 = satura 00 *eSpera:ure [deV pCin:)

::3poten" surface e:Pera*ure7, =

3*.

, , - . - - . , . ,, , - , . - . . . - _ , .
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D. Lonvec;;7e .4.ea" .rans.ger

A convec:ive heat ::ansfer coefficient should be used when the

condensing heat ficx is calculated to be less than the c:cvective

heat flax. Curing the blowdown period, a forced :cavection heat

transfer correlation should be used. For example:

,

NU = C (Re)"

where Nu = Nussel: number

Re : Reynolds number

C,2 ,= empirical c::stants dependent :n geccetry and

Reynolds cumber

~he velocity used in -he eva'us:i:n of Reyno' ds . umber may be. .

fetermined as follows:

w
t'i 9'.o . 2 D.

***

.

...s._
. w.9 4

C#
s

where # = veloc :7 in i:/sec /<

"t. . o w d - w n . .* . . ' .. '.'a*s t .. .-.u.3 : .w. "

.s.. . .

w

I* 8.o. .e 3 ~en p 3 .i _en seg e sm . a13 . e .= g . s.e ... . . . . . ..
.v. .

f

1. " . .a .a =.=a. j '. .s w,4.m w * b . 4 3 3 a. 4.3a . . . . a. 4 * * = .a d. =.= 3 =. a g .I .4 .' ' * * * **g ' .a . ,* ..W .1.'**
. . ... . . . ...

2 1....,- ....,....... .,,. ..,.,.:.,. ..... .,.i . . 3,..a ., ,
. ..... ... ...... .... .... . ...... .. . .a ... ..... .

.

3 . ,*
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However, use of a natural convection hea transfer coef ficient mus:.

be fully justified whenever used.

1
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APPENDIX D

SM!PLI CAI.CUI.ATICN AND TYPE MET.!CDCLCGT

PCR RADIA~ICN QCALIFICATICN DOSI
.

.
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an, inte rateg .05e3 :0: eCulycea; qua 1:'Ca010C v"ur*r0Ses. .ne eXa3p.;e 40SeS, . . . .. . -.
. .

S " c wn '. a. '. .' w 4 c ' u d e . . . . .-d.k L . .' a. a S .#.- o S ev a. . s .1 dose -o4-. .' c a ". . . c S .d - . ' - .- ''
f. . - ..
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THIRTY-DAY DTEGRATED DCSES

Integrated Cose (Rad)

Location 3 eta Gamma

Contaitment Atmosp'ere 1.4 x 10-3 1.5 x 10'
.

c

.

Containment Surface 1.1 x 10 9.1 x 10*'

7 x 10ss, ear c. amp , water
, ,

.i

.

i.2 x 10 .4

!. General Sum = art of the LOCA Scenario

" a. a c . d. l.e.n . o s .d .de .- a. d. '.a ....ds : ,-o.. .'o. .de". .-7.4 d g ."a. . .* d i a *. d r e. a. nv d. .- . -'
.. . . . . . . . -.

. . . .. . .

i.e n t :o lua.:::ca ::a a:. sa:e:7-re3.a e.4 ecuipmen- is a r.ies,g: b a s i s . . c..s, .. ..

u, z.3.,,ou,. g _t. a .e3..i,..;on c; .u.e eye. 3a .u.a,. a , .os..a,a ,3 .o oc.. .s .
.

. . a .. .. . .. . r... . . .. . . .

-he time :=0, -be pipe break :ccurs and results i: rapid blowdown of -he

reac:o coolan: sys:em (RCS). The blowdown of the RCS ends approximately .0
.
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failure may occur, the noble gases would be transported out of the primary

system by steam flow and would become airborne withi: the primary containmen:

of a PWR (or withi: the drywell of a 3WR). Some frac: ion of the iodines and
_

1

less volatile fission products that are released as a result of fuel rod i

failure would also be ::ansported out of the primary system by the steam flow

and bec:me airborne, and some fraction would remain in solution in_the sump |
|

water or would be deposited on surfaces withi: the pri=ary system. The amous

that becomes airborne outside :he primary system would be strongly depende::
\
|

on the time of fuel red failure and the ::ansport phenomenon for each species

within the primary system.

Followi=g the release f rom the primary system, the fission products would be

distribu:ed wi:hin the coc:ainment. For a PWR contaia=ect, the released

airborne activity would rapidly disperse and become uniformly dis::ibuted
1

w ::i: :he primary con:ainment. For a SWR, the released activity would be

airborne withi: the drywell. Following ini:ial release to -he coc:ainmen

2:mosphere. :he action of natural :envec:ica :urrents and IST equipment, such

as :coling fans will cause time-dependen: redistributis: Of :he ac:ivity

w :hi -he coctainment. Na: ural removal processes, such as deposi-ice :: |
|

:: ainmen surfaces and wascout f :m the con:ainmen: 2::esphere by :he

con at::ent spray sys:e=s, would redu:e the airborne a::ivi:7 :::cen 2:ic 2nd

would redis::ibute this ac-ivi:y to -he containmen; surfaces and :: the
-

:: *21:0e:: s ump wa e r .

o

luring the same peri:d :f :ime. '.eak2ge :f :2diaa:-ivi:7 fr:m :he ::::2.: men:

:: -he 2:: esp e.e ::uld :2ke -la:e. This.would be ; ::essed :: some extent.T

by 137 filters if prese: . :ausing a bu idup :f ac:1.-i:7 :: these fil:4::. n
~

.

..:.
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addi: ion, there could be some deposition acd plateout of radioac:ivity (iodice

and daughters of noble gases) on surfaces of ductwork or on the walls of
~

secondary containment.

During the longer term, contaminated primary coolant could be circulated

through pipes outside of containment (pWR residual heat removal model). The

staff usually assumes a failure of a seal in the ECCS equipment, such : hat

significac: quacti:ies of coolant could leak into compartments outside of

con ainment. The leaked fluid is either re:ained in a sealed room or ;

ransported to the radwas e system. Some porti:n of :his leaked fluid is

volatilized and also ::ansported in :he air of ::ese c:mpartmen:3. These

sources would be processed to some exces; by ESF fil:ers.

2. 3asic Assumptions L* sed in the Anal'rsis

Gamma and beta deses and dose races were determined f ar three :ypes of

radioactive source dia::ibucians: iset: pes suspended in :he containment

a:mospnere, placed-out oc containment surfaces, or mixed in the con:si ment

sump water. Thus , a given piece o f equip.nen; ma'/ receive a dose c ::::buti:n i

fr:m any or all of these sources. The amoun: of dose ::ctributed by each f

:hese seur:es is de: ermined by the loca ion of :he equipmen:, the time-

dependen; and 1:ca:ic -dependec distribution of :de source, and effects of .

2

snieldi:g.

,

p r e'7 :Us guidates issued by e s:aff sgard *3 : e s:ur e :erm I:: equip en

qualifi:2 ::= was general :: :a ::s. ?.ec:g::::23 :ia: Laplese::st :: :f that i

, .

1
-

u - 1o
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guidance required a number of assu=ptions to be made regarding :he time-

dependent behavior of material wi;his and outside of containment, -he staff,

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

associated with the source term of position C.2 of Regulation Guide 1. 39,
~

using assumptions and methods which were intended to be consistent wi:h staff

practices in analyzing the radiological consequences of a design basis LOCA.

Position C.2 of Regulatory Guide 1,39 assumes a source term condition ;

i

associated with a core mel:down. To get a feel for the degree of conserratism

in :his assumption, calculations using the RELA?-EM (Evalua-ion Model) program, |
|

wnich uses the conservacive assumptions given in Appendix X to 10 CTR Part 50,
'

predic: ::a: :he peak cladding :empera:ure attained by the hottes fuel rod

will be less than 2000*F. Based on the predicted distribution of cladding
1

temperature -troughout the core, it is estimated : hat between 20 and 30 percen: |
|

of the fuel rods could experience cladding failure for a .:WR with a lesser |

|
fraction for a 3WR. Calculations performed using the more realistic RI*A?-3-

1
,

1

(3es: Is imate) program predicted much lower cladding :eepers ::es than '

RE LA? -EM . 3ased on the RELAP-SI predictio s, the number of fuel rod cladding

failures is estima ed to be less han 10 perce:0, e |
|
|

|

.s. ,o- .s a
_ . i. . .

(o.,,iD . 0., 0, ... dia; ion s..ignature : o. . aw g ::e !A s.andia _aaoratories repor: ..

|

:t/po: esi:ed ;0CA") also analy:ed :he radia::en enviro:ce:: associa:ed w :h -he

:endi: ions of posi: ion C.; of Regulator 7 Guide 1.39. Su: as acted in :he tex: 4.,

of tha- repor: (:: Esble 1.;, io: exa=ple), : hose 2:2'7ses are based upo:.

:a' ca'.2:ional as su=p::ans :ha: are zo: cocsisten: Care :ver'y :::serva:.ve; vi :.

res;ec: to 3:2if recommended practices. Therefore. -se resu.:s i: ::2: repc::

s ho u'. d _t_o :. : e di r e c '.1 2::.ied...

.:
a .

y -,. - + .- - -- s, m
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Table D-1 compares the source ter:s of posi: ion C.2 of Regula ory Guide 1.39

| o source terms used for other design basis even s.
,

I

|

I

1
i

3. Acal*/ sis of the Concentration of Fission Produc s in Air

i

l

This sec-ion discusses the physical model used to simulate the ?WR containment

and to de: ermine -he -ime-dependent and location-dependent dis ribution of
,

so'cle gases and iodines airborne withi the con:2inment atmos:here and'

l2 ated-, .

,

. a , c - 4. c o, . a 4. . , e , ,. =. L. . : 2 c . s .,,
. . . .. .

.,,e sta::.. cas , eve,co.ed a :omo. uter orogram t.ac...
. ,.. . . .:o oe .ouo,:shed ::.a 15 used.. . .

. .s .
,

I

| :o model :he :ime-dependent behavior of iodice and noble gases wi:hin a nuclear
, .s ... 4 . .

:.o c we r o. . a n t . t_e tat. Ocue is useg routine.3 v. .a v. ene sta:.. ..:or ae ca,cu.,ation. .

of :he offsi e radiologi:21 :ensequences of a LOCA,,and'is an ac:aptable
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5. 6.6 x 103 ft3 of : e containmen free volume is assumed u: sprayed,

which includes regions withi: the main containment room near the

containment deze and ::mpartments below the operating flece level.

Good mixing of the containment activity between the sprayed and

u: sprayed regicas is assured by natural convection currents and _s:-
.

.

Ians.

c. The ISF fans are assamed to have a design flow rate of 220,000 cfm

in :he post-IOCA environmen: Since mixing between all major un-

sprayed regions and compartments and -he main sprayed regiec will

occur, the contai: men; was modeled wi:h TACT : des,

d. Air exchange betwee: the sprayed and unsprayed regio was taken as

one-half :f the design flow ra:e of IST f ans plu's the effect of

naturai :cavection.

e. ..ne containment sprav. system was assumed :o have :wo ec,ua.. :soa:::v..

.

trains, each designed :o injec: 3000 gpm of bori acid solu:to: i :o

. . .,:.a.4.-e,,... .. -- -

f. Trace levels :f h;dra:ine was assumed added :: encan:e the rencval

of iodice.
'

,;. *he spray removal ra:4 :: s:2:: 12moca; vas :21:u1s:44 as :g the

::.,. . a . . .2.... 1 a. . ~_ . .i _. g s - . : ..3.3. ... _... 3.,...,...,.....g., , a . --.. ..- e.... . .. ..

..,. 3. 3.. 3_.. 3 :. .. 3. . . . . _ . .
- . : ........_...,..,..,,,a_ ..._....... .,2 ....._...... ........_.. .. . . . . . . . . . .

.-
W
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(H) of 5000. The calculated value of :he elemental iodine spray

removal constant was 27.2 hr 1, which represe::s an elemental iodice

residence half-life i: the sprayed region of approximatelv. 1.5 minutes.

h. Plate-ou: of iodice on centsiasent internal surfaces was modeled as a

first-order rate removal process and best estimates for model param-

eters were assumed. Based on an " assumed :otal surface area wi-hin

x .ns .:.2,c a t a 4. - *. .- * o .' 3 p - x '.m a *..* ' ~j .: . 3 a..u....a. va.'ue .o-s, 'e
.

.w.. _ . , . . v s ... .. .

the overali elemental iodice plate-ou: cocstac: was 1.23 hr 1

1. The spray removal and pla:e-ou: process were modeled as compe:ing

iodice remova, meccaniscs..

. .
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that 50 percent of a 50 percent release of iodice fr:m :he fuel is pla:ed-cut

= v a. . * sko.~. re."'~<1 o* ".' e.'. *a .s . .

_u2 e sta:.. usua.,ly 3:.:::s credi: :or element iodine spray remova,:
. .

to no : ore. s

10 hr ', for an assumed release of '5 percent of the halogens to compensatena
.

. . .

:or the ar :.::al assumption of instaccaneous p. tate-out. I :. a re: ease a:, .

50 per:ec were assumed (as is impl:. ge. by .,.egu,atory c. .

and ..,.,d,,>,,4
,

suiue .i., .es :..

::e 2c ual cocservatively calculated spray lac'das would be appropriate. *
e :
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A removal rate c:nstant for particulate iodice was calculated to be 0.43 hr 1

The orga:ic iodine concent:stion in the containment atmosphere was assumed to,

,

be unaffec:ed by containment sprays or plate-out. The actioc of sprays would

:ot :ommence at :=0 (e.g., some time would elapse between the onset of the

LOCA and ::e delivery of spray solution to the spray no::les). Similarly, the e

assumed large source would not be immediately released f :m the fuel, and some '

time would pass before acy airborne iodice would be distributed throughou

. =cc aicment. -

The asstmotion of a large release, uniformly distributed in containment (or in
.

. . . .::e sump wa e: as w ... Se discussed ,.ater) is a convenient simpa....t:::stroc :ce
i ;

purpose of -he dose assessment in a .:VR contai:mect, and is :enservative in

terms of specifying -he time-dependent radiation env :cc=ent. ac: urate
. . . ,

,

.i ..

. :.:e various time sequences is beyond the scope of -his acalysis.coupaing c:
. .

.

T.he :al:u'.ated values of :cbie gas and airborne iodice activity in the con- ;

:si: men: as a functis: of ti:e following :he _0CA are presented in Tab'e 0-2..

.

3. Analrsis of the :encen::sti: of yissi:n ?::due s :: Sc face

i
t

The 21: fose medel assumed :ha ::17 oce spray ::si and :ce ventila:i:

sys em ::sts were operable. !! bot: : sics of be:: sys:e:s vere perable, :

spray washcu would progress : ore rapid'y i: se sprayei regi::s and ::e.

'equLlibrium" :i ::::entra-i s ':e: vee: sprayed 2:d 1:sp::yed regi: s 4:u.1 he
,

1

?

|

,

!

..

. 9

)

.
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reached = ore quickly. The result would be lower dose rates due to plate-ou;

activi:7 on surfaces or suspended in the air in sprayed regions, and in

unsprayed regions during the early phases of the accident.

: has been suggested : hat :he plate-out scurce used in estimating the

radiation environ =ect should assume that 50 percent of the released ele = ental

todine is instantaneously pla:ed-out on containment and equipment surfaces.

This assumption is inconsistent with the time-dependent model used :=

characterire che :cacentration of iodices in the air. :- is the staff's view

that the estimates should be mechanistically consistent. A large margin of

c:nse rvatism already exista by vir:ue of the assumed '.arge source term. ::

any event, the subseo.uent removal of deposi ed material bv. washoff (bv sprays. . .

1
i

or condensate flow) may, be important. !gnoring this factor (as was done far
'

nis scort-term effort) i :roduces conserva: ism. Carren: staff guidelines do

. . e. . , 4 , w
.an sc.. ,a .,. _.et .d .,o. s.4_ma.4. . .. .. . . . . . ,e.s,...... . . . . a. s e ._ . ,.... , .w, ,... .. .. . .. .... ._ ... ..

Of suca methods, i: has been assumed -hat all pla:ed-ou ra:erial is retained

by the c:n sinment surfaces. Table -3 gives -he values calcula:ed i:r :he

1:d ne sc:iv.:7 buildup :n the pla -out surfaces :f :he con aiemen .

i. Ana'; sis of the 0:ncen:rst.:n of Fission Freducts i: the Sume.

Regula:ary 3 cide 1.- (*able 0 ') rec:mmends : a: 50 per:e:: of the .: dices and
.
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sprays, the elemental iodice (cons-ituting about 95 percent of released iodine)
'

is rapidly washed out of the :entainment atmosphere and ::s: sported to the

cocesi: ment sump (over 90 percent is less than 15 minutes is a :ypical result).

Table D-4 presents an estimate of buildup of iodice in the sump fluid. There

is little difference in the estimated integrated dose f:Om the sump wate:
.

between these values and values resulting from an assumed instantaneous release

of 50 perce:: of the core iodices into the su=p.

The inclusion of solid fission pr: ducts La the sump source seems o be a:

artifact from the source of T13-11340 A1: hough it may have appli:sbi'.ity o

the estima:es of h/ rogen produc-ion per Regulatory Guide 1.7, i s applica'ili:/d o

:o radiatica dose estimates has not been fully resolved. Pending :his resolu-
,

tion, it saould be assumed that -he sump fluid c:ctains 1 percen: of -he solid
'

fission products acd tha: :he solid fission products are released and uniformly
.

distributed 10 -he sump fluid at :=0.

7 '. Estima:es of the Radia-ioc Invir: me:: Cose sad Jose Rates

! Previ:us s:sff estima:es did c take into ac::an; :he i=por 2 : :ime-dependen:

and spatiall/ dependent phenecena. The calculated 2dia:i: env :a men; was

generall*/ :aken as a poin: :n a surfa:e or i: the center of ::c:ainmen .

s

The 2ctivi:ies.wi::i the ::: si: men regi::s were used as i:pu ' :: :al:ula e
,

I

the be:a and ga:ma i:se :stes 2 d integra:ed doses. One -/pi:sl '_: cati: was
e

assumed :: be s p:i:: 1:cs:ed i ::e : enter f -he :si ::n 2;.. men: :eg;: . A

1
1

asc0 d '.: 3 ::: V33.is3;med :3 be 1 po :* := a * ::3#-**a- -"** s*.:53:e. A !
2

1

]

| ::::d 1:c2 :: vou"A be acjace: : the sump va:er. oses i:: representa:ive.

!

l
J
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*
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points outside containment were aken from Reference 2 and are also lis:ed for

completeness.

The gamma transport :alculations were perfor:ed La cylindrical gecmetry.

Contai =ent interca' geometry was not :odeled because this was :ensidered to
,

1

involve a degree of ::mplexity beyond -he scope of the presen: work *he 1

1

ca'cula-ions of both References 3 and i indica:e that -he specifi: internal.

shieldi:g and structure would be expected o reduce -he gae.ma doses and dose

rates by fac ors of two or : ore, depending upon :he specifi: '.ocation and

geometry.

~he beta doses were cal:u ated us :g the infiai:e medium approxima-ica.-
-

3ecause of the shor range of -he betas, :his was shown i Reference 5 :o

result in only small error. The beta foses are sec expec:ed to be

sign ficantly reduced by :he presence of :catainmen; in ernal s rue:ures.

Finally, :he doses were :u'. iplied by a :orrecti:c factor of '. 3 as suggested

by Reference 5 :o a :cus: for the negle of :he decay :ha :s wi-h subsequen:

grow 22-i of 2ddi-iccal daughter produ::s.

a. Con 2 :ce:- A: esetere Coses 2:d *::errated *cse

.

The beta 2:d ganma ose ra es a : integra:ed 1:ses for ;oin:

. .s._._.e.. .-,_.,..i_.,. .n. , n, s ,. s. . ....,,..s...,.-.i. .e..,. ,,._ ..,... .... .. .. ._... .. . . ... ._.

I
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were neglected. The gacma dose rate contribu* ion for the pla e-out

iodice on containment surfaces :o the detector was also modeled and

included as a contributor. The gamma dose rates and integrated

doses are shown in Table D-5, whereas the beta dose rates and

4ntegrated doses are shown in .a.le ,-o. s. e increased pressure. o u .

effects in a pos:-LOCA containment have little shielding importance

and -herefore was co considered. This results is a small

conservatism in the calculated dese.

b. Surface Cose acd Dose ?,2:es

The beta and gamma dose : stas and integra:ed doses were ::mpu:ei for

containment coa:ings .:n wcich iodine fisssica procucts were presumed

to be plated-out. The containment coa ings were assumed :: have a
.

thicxcess of 10 mils (0.] 56 cm) wi:h an average densi:7 of ' gms/ca -

Removal of plated-ou; activit; with time is expected o be a c mplex

phenomecoc dependent upoc such :enditions as whether the surface is
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but may be appropriate for a cable insulation layer. The airborne

coct:1yution was a.<en o .se one-cal:. tue dose rate : rom a :::::: e
. . . . .. .
, .

1
*

Cuous.

The gamma dose ra e at :he pla:ed-out surface exposed to airborne

activity was calculated to 'ce one-half of the dose rate for a detector

at the containment :enterline. Al-hough half of the ga=ma energy

from pla:ed-out iodine is also direc ed toward -he coating, the
a

coating is calculated to be relatively permeable to gammas with only

about 1 perce:: of -he plated-ou: gammas absorbed by :he coating,

and this con:ribution is considered negligible.
.

The gamma dose rates and integrated doses are therefore ha'i of :he

centerpoict va'ues for an airborne detector. The gamma dose ra es.

.

are co significantly affee ed by the radioactive decay of pla:ed-ou-

3 . : . 4. . .,,... .
....S . < . , ,

..- .. ..

The beta dose :2:es and in:egraced doses fo: "well-washed" and

' unwashed" surisce, respectively, are shown i: Tab'e 2 . No:e tha:.

a p'.a e-ou: "washoff" model was :o used fo: the "we'l-wasted"

example :he pla:e-cut dose ra:e :ompone : was se: es*ua; :o :ero.s

..

c. 2ose Near fa 0 * 'a : e*

!
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Table D-4 shows :he iodice activity i :he sump as a functio: of

time. . Vote that the maximus is reached in abou: 0.2 hour with

radioactive decay reducing :he activity af erwards. The beta and

gn=ma dose :stes and integrated doses were computed for a detector

located at the surface of a large col of sump water coctamina ed bv.e

iodice and solid fissio: p roduc ts . There was 14,200 cubic feet of

wa:e that was assumed to dover the bo::cm of -he contai ment. The

coc:ainment ecce::v. was si o.,.: lea. to assume a uniform .aeo u c:--

.

. .e abou. , - :,,, a
. ..o ...., 2c. .s. e -,e .1 ,s ..e , .1., a.,s.,s, 2a. .. . . s .. .u a e. ,. . , . . ,.. . -

sump water surface. The gac=a dose rate and in egra:ed dose from

-he sump water sour:e are given in Table 2-3.
.

d. Equipment Cutside Co ai =en:
.

A1: hough not specifical'y cal:ulated i :his s udy, several values

of dose ca:es a:d doses at poin:s au side of con:ainmect were ta'.<en

.e ..,.a......ne, . . . -.e..p.,..,-,,a.,... . : t . .b,-. ....od "-med 3.- .'.i,- - . ..'. ,. . . .... . - . .. .
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.- .. . . .

4.e.,.m, a.:2... . w. -.

The 330:2 dose :2 es and integra:ed doses 3: a poin Ou* side of

:c :ainmen are shown in Tab'e 0-9 (:a?.e f :m Reference ;). The.

s
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also calculated in Reference 2 and the dose estes are shown in

Table D-10.

3. Comparison of a ?WR and a 3WR

A detailed model for a 3WR e uivalent to the ?WR model is' act presented in

this report. Joses to equipment inside a 3WR :entainmen: (primarily cocsidering

a 3WR with a MARK I ! ype of :on:ainment 5:::cture) would :ot be e:cpected to

d.ifer greatly from the doses calculated for ?NR equipmen . However, scme

differences in equipmen doses will resul- due to the :ompartmented design of

SWR coc ainmen:s, and the fact -ha: cos- 3WRs do co: have con:ainmen; sprays

fesigned for rapif iodine :emoval.

Several of the codels and asst =ptions used i: the ?VR analysis woulf not be

appropriate for an equivale:: 2:alysis fo: a 3WR. Specifically:

a. The assumption of an ini:ial uniformly dis :ibu:ed airborne con-

:en::a: ion of se:ivi y throughou: -he costats.oes is not app'::priate

for a 3WR containme::.

.-, ..s. 3w,..g .w. , wdow. .o.-.#. c ,.# . '- . ~ .~ C A , . .'. .= a .i .- *. x .# a .. s .- . a ..so. ... ... . . -
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|relatively slow ransport would occur :o the main contaiteent !

1
!

volume. Cons equen:lv, , an a.ccropriate model for a 3'4R :ontainmen: '
.

Should consider that a'l (or mos-) of -he activity iS initially
1
i

released into the drywell region.

d. It is impor act to correctly estimate the atmospheri mixing rates
w.e...e.n .u.

2.j e.i, a.d .u.e ma.4, . . n a 4 . ,e n ,. . g .4 O n s ( .4 . r. .i . . s 4. g
a -

.. . ... . . .. . .. ._. . . ..

sprayed and unsprayed regions) to adequately eS:imate -he time-

a. eCf..;. 3-s. ,on3 ;on.s.e e .a... s. t. m. . .a. ., g e. t s 3 ,
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conServa:ive estimates o:. :g.e radia ;.on envirotmen are :o be
.
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avoided.
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Ta' ole D-1. Sour:e Terms: Activity Released from the ?uel
as a Percentage of t'ne Total Core Inventory

Activity Released (percent)
Source Terms Noble Gases Iodines Solids

1

I, -
t. source :ers based on .

|T:D-laSaa required by Reg.
Guides 1.3 and 1.') 100 50 0

2. Sour:e term as required by
Regulatory Cuides 1.' and
1.39 Rev. 0 (base case)* 100 50 1

3. Source :ers based :s ::cse:-
va:ive gap release (Reg. 10

Guide 1.25) (30 of 10 0

Kr-135)
Best es imates of :stal.

aC ivi 7 33o. :
'4A5 H- l a00 3 5

STRE J / CR-0091*" 1.27 2.79

._' Case 2 .as used i: :he :alcu'aci:cs cresented ia :his appendix.
. . , . . .. . ,.;..' ' '. 2., 'f . 2 : e d .:: stacie 20d .o03%Oaa: ;;;c 'sotopes. )(.

_

i
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Ta' ole D-4 Iodice Activitf in Containment Sump Versus *ime
Iodine Activitf in Containment Semp, Ci

Time Elemental Particulate * Total Iodice
C ours) Iodice Iodine in Sump

0.0 0.0 0.0 0.0

0.03 0.0 0.0 0.0
0.07 2.04 - 3 2.04 - 3- -

0.14 3.04 - 3 3.04 - 3--

0.20 3.35 - 3 3.35 - 3--

0. . ., :. .... - 3, ,, , ,, ,

a... - 3..

0.50 3.34 - 3 1.39 - 6 3.35 - 3

0.75 3.15 - 3 1.93 - 6 3.17 + 3
,

1.00 2.93 ' 3 2.36 - 6 3.00 - 3

2.00 2.49 * 3 3.'3 - 6 2.52 - 3
3.00 1.52 - 3 L.13 - 6 1.56 - 3

.. . s, 0 s.co ,. ..:. o 3.s,3 .,
, ., , . , ,

60.00 L.56 - 7 1.36 - 6 .G-7*

:-. o . eJ,G , -- .o 2. . n - 1. s- i ,. .a..o a a e

*)4.v0 2. 3o . . 4. a . : e..., . ,.. o . .

.rs. 0 .1.-v - ., 4 23 a.
.. . ., .. , ,, .'

i... .

,. , , . .

::.. 0 s.., o . 3o. 9.., o,,' .

:
- ,>. ,

550.00 5.03 - 6 1.63 - 5 5.64 - 6
- . ' . .* 0 1 ,,a . o 2..10

- a..s . :- - -
s.s, s

~

3.1.....'.,., .sa,
.

. 3: .e . a p . .z e5 ' . S o. . a ., s . .:.., .. :1 C . . . . . . .. a.
-., ........ . ......... .. .w. . . . . . . . .. ...

.. .a 4. 5 5 *. 3 .' .' 3."..', *

1 %" .' .* d. ~. 3 ***
* ' * e ~ ~. a '. .' '. d '. .* * 3 ". *. #. 7 ' *. *f .......:...,"'.....

.' . . $..,g.. * " * * * ** *
. 4... . . . . . , . . ......

3 . , . . : . 3 . ' .. 3 :. .: e n. .. .., .3 3.' ,: 2, .. . g ;. ,. 3 n. . . ., . .; .. ... a. y.a . . e .e . . . . e ,.,s .a...sa.... ..; . ... . . s. ...

s

!

|
[
,

I

| ... ...
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*able D-5. Total Gamma Dose Rates and I:tegrated Doses at the
Containment Center in Air "ersus Time - 3ase Case Unwashed

v.amma uose
.

.
vamma Dose Rate in Air .otal v.amma . eta.t integrated.

t .

Time Rate Fr:m From clate-out Dese Rate Gamma Dose in the
/ hours) Airborne (3/hr) Source (R/hr) in Air (R/hr) Containment Air (R)

0 . ,s 4.9, o. 1. a. .o4 4.v. e o
, , , .3 -

--
.

, , , ..

*v . .n. . . .,3 o. a.39 t 4.9 o- 3 . 0 c.
. , .,

- 3
'

'

0.30 1.33 - 6 1.:A - 5 1.47 - s 1.13 - 6
.. . ,. . . . .. .v, . . a ...o o 1.33 3 1._,9 o. ..:o c

..:0 1.35 - 6 1.23 - 5 1.17 * 6 1.32 - 6
, .. . .. . . . , , . . ._..u r., o y... . s.o9 - :. . 20 o.
, .

s . ; L, ..;,, .. :. 4 . ,. 4, , , ..<3 e a o.]
,. . .

+ o
.

* 4

,, , . . .. , .. - |...s0 3.19 + ., , 33 c.,. - -
.. . . i.. e 1

60.~0 1.70 - a 6.36 - 3 2.3a - L 9.2 6-

96.00 1.30 - 4 4.36 - 3 1.74 - a 1.0
~

+

'.92.00 7.66 - 3 2.66 - 3 1.03 '

. 15 - 7
*

2.:5.00 t.33 - 3 1.30 - 3 6.13 - 3 1.20
-

:: ,, , .

.. ..u ,o., ...3
. ,

3 . a. .: 3 +: _ -
_. . . ....

; .4. . s ,) - ...... 3 .s
-

3 2. 3 , ,e
,

. . ..x ...a...

~20.'O 5 . '. - 2 23 - 2 9..2 - 2 1.36 - 7.

1

|

|
|

|

|
.

i

I

i

|
J

|

|

|
,

M

e 1
|

|
i

1

1

|
i

,

i

. .-m.

_ _ _ . __
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Table D-6. 3 eta Dese Rates and Integrated Doses at the
Containment Center "ersus Time in Air

Time Dose Race in Integrated Dose in
(hours) Contair. ment Air (R/hr) Containment Air (R)

0.0 2.373 + 7 --

0'.03 1.951 - 7 3.39 - 5

0.25 5.356 + 6 3.55 - 6
0.5 a.198 + 6 4.93 - 6
0.75 3.671 + 6 6.0 -6

1.0 3.369 e 6 7.13 + 6

2.0 2.753 * 6 1.03 * 7

3.0 1.533 * 6 2.21 - 7

25.0 7.063 + 5 4.1 +7

60.0 3.919 + 5 6.1 -7
.

96.0 3.117 + 5 7.2 -7*

192.0 1.371 - 5 3.9 -7

293.0 1.083 - 5 1.03 - 3
39a.0 6.307 - a 1.03 + 3

560.0 3.273 - 4 1.17 - 3

720.0 1.901 + L 1.26 - 6

-

1
*

)

C

i

T

I
i

:-: ,

|
|

|.
l
l . - . . - . . . . - . , . - . . . - . . ,. . - - , -
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Table D-7. Seta Dose Rates and Integrated Coses for Paint on
Cactainmenn Wall '4 ashed and Unwashed Cases

Dose Rate * Dose Rate *< Dose Dese
Time Unwashed Washed Unwashed Washed

(hours) (R/hr) (R/hr) (R} (R)

0.0 1.19 - 7 1.19 - 7 0.0 0.0
0.03 1.01 + 7 9.76 + 6 4.99 * 5 6.16 - 5
0.25 3.79 + 6 2.93 - 6 1.31 e 6 1.69 - 6
0.5 2.92 + 6 2.10 - 6 2.70 - 6 2.32 - 6

.. , . , .

2.ca o0 .i2 ..c0 + o. , 34 , .. .

;.
.,0 oe c..

1.0 2.39 + 6 1.68 ' 6 1.20 - 6 3.25 - 6
2.0 1.91 + 6 1.33 - 6 6.39 - 6 1.77 - 6
3.0 1.07 + 6 7.69 - 5 1.52 - 7 9.9 -6

25.0 5.05 * 5 3.53 - 5 2.55 - 7 1.~7 * 7

60.0 2.60 * 5 1.96 * 5 3.90 - 7 2.73 - 7
96.0 1.96 * 5 1.56 - 3 a.6 +7 3.3 -7

192.0 1.16 - 5 9.36 - i 6.0 - 7' .a -7

293.0 6.90 7 5.'2
' 7.0 -7 5,2 -74

.a c. . v3
> >- '

..-0 *- . o' , . o' ,
,-.-a v - i

-
.eu.s 3..,, 1.u.. . ., s . ., ., o . ,. ..

, 3 -

.4 .

720.0 1.23 ' 9.51 + 3 3.29 - 7 6.33 '

cIncicces oo: :he :on:si=ent airborne and pla:e-ou. :::::ibu: ions.

me: cludes :n2/ .he coc:si=en n :orne ::n .ribu: ion.

.

$

!

i

*

.."I..

- - , _ . _ . _ _ - . _ -, __ _ . . _ .
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Ta' ole D-3. Containmen: Sump Gac.ma Dose Rates and
Integrated Doses 7ersus Time

Dose Rate Dose Race Total
at the Sump at the Sump Total Dose Integrated

Surface From Surface From Race at Gamma Dose
Time Icdine in 1*. Solids in :he Sump at the

ihours) (M.ev) f Sumo (R/hr) Sumo (R/hri Surface (R/hr) Surface (R)
0.0 0.337 0.0 5.90 e 4 5.90 - L --

'

O.03 0.337 0.0 3.09 - 4 3.09 - a ?. 65 + 2
0.07 0.336 1.13 - 5 -- -- --

0.15 0.334 1.79 e 5 2.21 + i 2.01 - 5 1.23 - 4 2

10.20 0.332 1.94 - 5
|

-- -- --

0.25 0.330 1.99 - 5 1.90 - 0 2.13 - 5 2.32 - L |
10.50 0.373 1.33 + 5 1.59 + a 1.99 + 5 7.39 - a J

0.75 0.366 1.71 + a -- -- -- '

l

1.00 0.360. 1.56 - 5 1.25 + 4 1.68 - 5 1.68 - 5
2.00 0.339 1.19 e 5 1.01 - i 1.29 - 5 3.00 - 3
3.00 0.763 5.03 * i -- -- --

20.00 0 569 1.61 . a.99 - 3 2.11 ' 1.15 - 6
.60.00 3.k01 6.0a - 3 -- -- --

36.00 0.357 3.31 - 3 3.09 - 3 6.90 - 3 1.95 - 5
192.00 0.332 2.20 - 3 -- -- --

293.:0 0.330 1.50 - 3 2.16 - 3 3.64 - 3 2.95 - 6
394.00 0.330 * 06 - 3 -- -- --.,

560.00 0.330 5.36 - 2 1.61 - 3 2.20 - 3 3.65 - 6
. . ., 3 . s . .n. 0 . . .e n. ., . , 4,

.... . - J , 4 .;s. :, -
..... s a. t... ; .

.:

L

$

..- ...

mv.o rw-- - - _ . - . -, - - . . . . . . ~ - - . - - . .-:.. -
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Table D-9. Gamma Ocse Rates Cutside Shielded Osa:aime:.
(3-foot Coacrete Shield)

Time After Dese Rate Integrated
Release / hours) (R/hr) Oose (Rads)

,

0 4.0 x 10' O

, -

1 2.5 x 10' 3.2 x 10-
, ,

3 1.2 x 10- 6.9 x 10-

10 2.3 x 10' 3' 1.2 x 10
1

0 2 '

30 2.4 x 10 1.5 x 10- I

~, -

100 2.3 x 10 - * 6 x 10 #
..

1

_

h

= ..
W e+
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Table D-10. Gama Dose Rates at 3eginning of Recirculation |
Near Pipe Coc aining :odice Fission Products

- _

Distance Dose Rate iRihrJ

3L inches 1.6 x 10

1 foot 5.3 x 10 l
1

b3 feet 1.3 x to
!
1
1

,

1

1

1

1
I

a

|

|

-

$

!

1

1.,.;.. i

.
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Lper.sQ1.s .:--
..

STANDARD QUISTION ON INVIRCNMINT.M.

.SLA.r.I. r.C u+t.0sJ v. C .r b .e., $..r. e.nl r.o.u.r i -i 4

.o.s .

.

In order to ensure that yeur enviroamental qualification program :0 forms With

General Desig Criteria 1, 2, i and 23 of Appendix A and See: ices ~ : and X:

of Appendix 3 to 10 CTR Par: 50, and to :he national standards centioned i:

Part I: " Acceptance Criteria" (w ich includes IIII Std. 323) contained i:
:.34. .. 3 s. q..y4..y. s .i ., ., c . . . 4. 3 ,. 3,t, .w. .e s. 4 . g ..,. g .: ., . , .-... a . .' o n ' . ' . = .

: e. . . .. . .., ... . . s ..

qua.,1::c a t to program is required :.o r 21,. c.. ass 3.:. equipment.
. . . . . . , , .

. , e:::. .: ',.* A *i ,a '.,.as3 LL equ., pme nt , a:G pro 7*.u,e : 0
. . ,. . . :o.,oWing:. aaLu..

.

r3. . 7,f . ( .c" ".C ". #. o m a '. d. * s ' 3' .a a . # .' " '
.

. . . ,

'3 . v. 3 :,1. a . . . . . .- u.....

c. Manuf a::arer's :v. . e tumber a:d cdel number

.a . *k.... . ..<,ge.. au g.t.Le a 4.q1.gd. .w.... e,?.')qs g, a$ *4-,w
rr-----[..3.,.g .y w.. .. . ... . --

s.) 3W::Chge3r'

..

. ,N .u.o... ......,? .....s. . . ... ..... .. .....

(3) /alve Opera 0:3

|) Motors
-

.'.C',. .a g. . m, 4.ag. e ...
*

.. . ,

a, s .....,, .s,

-- *. S.- ....-,3.,. . . . . . . . - . . .
*

......
6... .. - -*- ---- - ----r- --

. 3' .,, . ajv.3 , * * s. j g o. .* ,. f . a g J o .= .a .a.
*

a = ** * J .J . a . * * 3 '. . *a.m.a.*1..'.*.. }..**
.f. , _ w . ...... .. r.....

. . . . . .
- ......

.

* *
.. .
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.

(9) Limi switches

(10) Hea e:s

(11) ans

(12) Control boards

(13) Instrument racks and panels

(16) Connectors -
;

(15) Electrical pece::stions

( , o. b O. L., c e s
..

s

,(,..) ,e rmica3 otocks
. ,

4 t

2. Categorice the equipmen: :dentified in item 1 above into one of -he
,|

:ot'.ow4. g ca:egories:* 1

2. Equipment tha: will experience the envirotmental conditions of

desi : basis accidents for which it mus; function to citiga:e said4

accidents, and tha: will be qualified :o demons :a:e operabili:y in

. . ' .. e 3cs.i.a.en. , v. .ex.e . :o .ye .i.at .nga..a. .s.:.. 1 aa ..a
.. s . w .-. .s ... w .~.a.

mi :.gatton wit: sa:e:7 3argta to "al.9ure,. . . . . . .

y. ...e.m.a. ...3 ..a..'.. ,
a. .g 7 . a. . c . . a. n y .a . , c.,. e - 3 . . n. a . a .s . . . s. s o .' ^. ^. s '. g ~. .

..gw., . . . . .. . .. . w

%. a s 4. s a s.C e. 4, s . . . u . u g ' . . m .i . u 4 .e.a.f .o. . . . c . : ., g .. m.e. . ; ~ 3 . a y e. 3.:: :...a .. . - .. s. . - . . . . . .. . ..g .. .

4
L. 4. A. e , ,. 3 ,sa4L ' L. . .w.ou h . * 4 6at. . 4 e. .gg. t .ta .' .l #. * a +' a n" ^. .#. .

< . ... - . - -.

-

.J.e. ..e 3. 31 1a 33.3.w. e . . m .e . J. g 4 t .d . , i.A . '. 3 g 4. *.13. 4. 4. . . . s . . ,. ... a . . -- --- -- . <-. . ..; .. ..

. s g ' .i .s.t a. d = . . .J . .m.s. . $ 3 =.1 . '. e. 3 3 w. 4. ' .i n.j =.3 '.i. 3.ged. 3of
*

en 3 G =. *. .J . e =.a a. - .g - . .. . .. . .. .7

' .g' e . u 4 .
': gs. .,.. :3.. .4..'. 3 3 .4. .. .,4. 4.tmer. .......;.4......' . .4n

.a..~5... -. . .. ..;- .a ...... .-

. 1. 3 . e. . .3 . . ' . . .. . . :
g ... .... ,

.

.

. .

.

. .- -- _



f. .u,
.

c. Iquipment tha: will experience environmen al conditions of design
,

l basis acciden s through which it need cet function for mitigation of

said accidents, and whose failure (in any mode) is deemed ot

detrimental to plan: safety or accident ci-igati:n, and need not be

qualified for any accident environment, but will be qualified for

its on-acciden: service envirotment.
.

.

d. Equipment that will not experience envir:amental c:cditions of

design basis accifents and that will be qualified :o demonstra e

operabill:7 under the expected extremes of i s con-accideat service

environme . This equipment would normally be loca ed ou side -he

reaC*or containment.

.

3. For each ype of equipment in the categories of equipmen: listed is

item 1 above, provide separately the equipment design specifi:ation

requirements, including:

The sys*em safe y fusc* ion requiremeO 3.a.

?

b. An envirotmec al envelope as a func-ice of time -ha: i:cludes all

ex reme parame:ers, bo:h maximum and minimum values, expec:ed :

Oc:ur duri:g plant shutdown, normal operati::, abes mal operatist,
.,,

a-d '-"f .' a. s i. g.". b. a s' ' s *. v *. _- . .'._ .' ". ."' g . ' L'.A a _ d. ". ..t ' 3 '' , 3. - . .* .' d. .' _ g . o s -
~

. o . . . . , .

. m..;..s,......

.ww ..sw. ...

,

|
,

l
.

.. :s.'. t. 3 2 g . , . ... . ' . . . : .....; ,, . . , .*.e ,,...;. ,e ...
4 . k. : ,. e. . a. A. 3 3 . .y
.,,

. .
,

, .. .. . . .j ....w ....g.....
1 .
i

.I .m., .d .ep . . .6 4 4 s s *y . F. E. . .* J. d.* .i * g ***S..
* *-4 4..-***..-* sum *d.*. J. .. ". J. . 9 - 4 A

'

F
m ye. . m m o. .m .

r 1

|

!
|

!.:.

.



f. .
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d. Aecicical bases shou.34. .ce provic,ed :o ..ust::v.. . . :se p,acement c:. eac:.

;
.

a

:ype equipment in the categories 2.5 and 2.c listed above.

L. ?: ovide the qualification test plan, :est setup, test procedures, and
. .acceptacce criter. a :or at ., east one of each group o., equipment of

'

item 1.d as appropriate to the category identified in i:em 2 above. *f

acy method other than type' testing was used for qualifi:ation (operating

e:gerience , ana,;ys'.s , combined qua.t .':":' cat:' ca, o r ongoing qua' :::ca ti:c' ,' "'

s.

1

describe the me: hod is sufficient detail to permi evaluation of i:s |

|

adequaev.
|

* 1
1

1
.

. -

:. :or each category of equipment identified in item 2 above, s:ste the

ac:ual qualification envelope simula:ed during esting (defining the
1

duration of the hastile envirocment and the margin in excess of the |

design requiremen*s). :f any method other :han type testing as used for
1*

1 3. . 4 4 3,. 4. g n , a . . . :- . " e *..e '. ' o d a * d u' *. .# .# * *. " . " * . * Q" d. v a .' *. .* *. '

..
... s . . ...j . a ..

|

|

1

' ,. . 3 .I .: .J i. 3 = .! g n a. . . m. *. .s,s ' '
0 '* p. 4 . , g ,44u . .. 3 ..*--*s r-

!
1

-r ; . .s a ... 3 . . g* ..$. . 30a'.. .3 J. * * o *. s *. * a *. .* S
^

* .. .a ". ". e .$ ' * "g ' 3 F. *j* *# " . ' . * * .. L. L.. . .. w .a, . . j . .. . . s.

,. g3 .: .4 3 4 g *

...g.33. L. 3,3.1. 3 .33 4a o. a. 2. ,.4 .e . o. 3 '. .; .J .. 3 3. s, g .g,.
.

s.. ... s. 1 .

, .3 r. 4. .: e g 3 ,. 4 , a . : a. 1 3;.j.:3 33a.o C.do*5**
. .' . .'. u s * .' *. * .* * '.* *. .d .* *a .

.,
. .. s. a. . . . . -

-
a

* 4 . 4 .: . 3 . . g ,e .a *

g _. 3 . .: .: : 3 4...)y .J . . . . . e . . . . . w . . a-r
. . s w .. -.a . ... .. 3. 2 , . 3 . ' , ,.44.4 ..6 .. .. 4..

..
.. . .. ..

$ ' *y , o * *. '. ~ f ' ~ #.3.*'..a*..*.**.. * * * ' ' . ' . ' . * ~. ^. s *. '. 3 *. a , . ' ' .* '**ms . .' a*^. A..o. . .... . . . .

s

(**.. *e*** ** ** 3 *. .* a m P.1 ***. . a. a .a . 4. <. a..-=y. *g..S g ... ...g.... **.*

.o
-

f . . . . ~. 3 , *% ****
. ... ... ... ........ .. .a .f .,

.3 ...3 4 * *- ..,..e..,: *a...;3... *... .. . 7, . ' .* a *. '. s' '. . " . ' . " l'
... .. .. ,. . . . .... s .a yy .. . . . .. ....... 7 .

*. 3.... y . . . . . , , ,.*. .e. g ...e..
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~

: addition, in ac:ords:ce sich -he require =e::s :f Appendix 3 of 10 CTR =0,

the s:sff requires a s:.atene:: verifyi:g tha: (1) all Class II equipne : has
! been qualified f : as operating license (0!.) 0: sill be qualified for a

cecstrue:is: permi . (C?) :o the progra: described above, and (2) :he de ailed

. g a <. a .c .a g . a. n. .,
. . . . ..3 . . . a. s_ e n.. g a. , : a , s. .,s. <o...,.. .... ,ey va... .. .: a,.,, : ., a

. ,s,, .s a ,. -. . ,

NRC audi:.
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