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i2e jane 254
:a. :;:n 22

¢ a ol tie
F8i48 r

spr€33iles :3

atural feposiiicg . L.8., piate=sut
:f 11200 e s&3iMLY :
48133 1 3eC2a0Latil 3cce. o8 cest

esiiBaiag 37 124 j0Cel rarigeters

The assuppoiog € 10 jerssal Loslane
%“ageous Plata=out i 12 Lodlle
Te.8a88d fram 2@ S37% 45CuLd t0% Ze
nace. 2emovas 3¢ iodize i23m suriaces
3¢ §5440 cagaensass Ilow af <es3cil

3y IRs fs20%aianeat spTiIY av e
assumed f sucs affeg%a 238 e [usti-
4199 Agd Juaanidiad 37 2%aLvsid v
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Plants wzh C? SZRs [ssued Afte

July 1, 1974, and ‘-.'q:-p::-.e-: ’ur...ued

{ser Novamper 1.5,

- I

CATIGORY (I

Plants With OL .-\;p'u':at;ons Curren
Uncer Stal? Rewiew angd CPF SERs (ssued
Pmor 20 suiy L, 1973, and Zg iL.pment

Purchased 3sfore lovemcer 13,

éJf/’T:c,é:d;a:;:u'nnviranacn: should Se

P

‘ based o faotary such/as the lacation
agd concenZration :f/'sdxodc ive

maceyial,’local aad st2sciusal sajeld-
iagd atteguation 22 ur. aters,, oy /
sancapsulaciag naterials (gucz as shertd-
wag of :ao;ls;, :

-
-

,," Tor uashielded equipment licated ia
icataiament, tie janma lose 1ed dose
7ate s$30u.d Je 2qual o dyse asa
jose cate at the ceaserpoist of tle
Jsgtalament uoless Lt 1o De shown 2y
anaiyses that Location aad saieidiog of
t3e #quipment ceduces ile dose and lose
gace.

-~ & Tor unsorelied squisment, ihe deta doses
¢ W iie sursace of ihe 2quipment inould

oe iBe sum 3f the 3izboruna and plateesut

sources. <he aizsocae 2eza dese saoculd

be tixken 18

semmuse 0Lt 1L

coptainmeat &3
ied componesss seed te jualified
t2e janma ridiation.ievels
praivided aa ataiysis 3r tass
15¢ jensiiive possions of

1Impor.ess J7 equizmest ace 32t

23 “e%a :1ux;::;a 3¢ ilat e
sf 4% radiatico Je4isag Asd
.9812a0592 Tave 30 saleteridus #flscis
n ssmpoaesat periacnance.

iie
2130880
effects

G AT i——" ..:Lss yrranged iao saoie
szave 13 the ssptaldment sasuid Se
2 issLmes ) e gx;:sca 23 3AL% 28 B
i TIUL] L. O e esataets 13lIulized 2
gniat at tle 283 238 234taizaen
. 248 58 gagma ¢
suiaced 4
Ta3is seducsian &
ecause af 3
Jytaer zablés

o A7 Paigts aed ¢
t3 2e 2xpnse
*a78 L3 3s3eds
sadiatian., UL 3c%i71s7 aseuld
J8 asiumes £8maL3 53 3¢ quirmeat
sursacs unsess tse 2ffeqis 9% 3
f remova. 282438, FuC3 18 1Prav wisde
387 3¢ steam :adensats {law. 133 le
igeiiied i1 37 ABRL TR

3 Jusgsiiien
sipecideat.

34
,{fr tsfponants 3%
s28 Jvmtam 2008, Locstad ounidlie
taiament (& .. JuAIDS. CA.ves. ieédl
100 $.8C%0533, PQULIMEAS, 2VULZ O
suasafind %2 wiiassagd sas sadiation

.50

“2 3ssuded
azc jaama
segistaace 12

satisgs sdould
d :: s0%3 28%a
L5842
Fias

.-
.

1ad

e g2acy Jace I
.

C."
4

- -
-

the teta dose calculaced for 4
Ler.
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CATIGORY !

Plants wath CP SER. (ssued After
July 1, 1974, and Iquipment Purchased
tet November 15, 1974

?lants With OL Applcacons Currently
Under Stalf Penew angd C? SERs Issued
?rmor o July L, 1874, and Zquipment
Dirchased Sefore Novemper 153, 1873

eguivaleat %0 that jegetratisg tle c2o-
tarament, plus the exposure Ircm ile
suep fluid using issumptions Jonsistest
wizh the ;equicements stated ia
Appendiz X zo 10 CFR Parr 5.

fquipmest 3at may de axposed %5 zadia~
tiz0 3oses selow (0% rads saould

n0C ¢ cogsiiersd it e exempt {rom
radiatisn Jualifizatioa, uniass
Jua.vSis supporied 27 test data is
pravided o verify that these .evels
wi.l not 3egrade the adperadbility af he
e2uipment deluw acseptaoie values

Tae staff wi,lL actept a givea Iamponent
22 %@ jualifled proviiad sme-wepirewnt L
T30 *hes TRAt lie IoMpodent as Dees
guaiified 2o integratad deta Jod jamma
doses which 37 eulLaL 0 2r Aigher tlan
those levels sesulziag from an 10alvsis
sizilar Lo zature aad 3cope o that
iacluded L3 Appeadix 0 (voich uses Zle
source tasd Zivea 13 item (1) 1dpove),
agd tnat ibe I:opocent Lacorporates
Appropriate fagtors pertigest £ ile
plips design asgd speratisg chapacter-
LSCic8, 48 given i these geveral
giidelices.

o

Thea 3 isnservative iDa.73iP 188 2ot
Teed Provided P i34 Ipp.scast far stafd
gerisw. i@ ataff «ill use a8 raaiasisn

eaviZI0Mment estilates sontaized ia
Appendix O, suitadly zorvected I3r tle

titezences i3 reaclor power level,
e, ctontaiamest size, agd other
Afprapriase fa3¢s3rs.

. - y
;908134288 far Tussiie

Sd.omess

iquizment Located L3 geseral ;iant areas
sutside tantaiament ~Seze sjuiymest i3
A0C SUDjected 5 4 Iesign Sasis acciient
saviroament 32o0u.d te qualified 29 iae
ncrsal ang sdpormal cagge af avirsae
DE2I3L II0CLTII0S MPESReS 1D ICSCUL AL
LN MM beewrs LoCAlllT. — ] e
Y S -

Tiuipmens 2ot served v llass (2

ABVLITIUMESCAL JUPPOCS IVItens, 3F
sermed 3V Ilas8 I suppors ivatems
SE8T TV 58 sec.red lUrLig plass perse

430 3F JhUBgOWm, 38SULl 3@ jua.afiwd

29 8¢ .LMLLLING eSviIzIBEesti. IsAdillons
R I - o o e R e
2388 JABUBIST 3 389 3% iae egvigIge
WAL SUPPOCL IUSLam.

- B rh T g S

-

:QVEraumczta;

-

zzhtaiament
;/ Same 13

sutacdn

L

ssadizizge fsv

sategosy -

> ,)4/ Same s lategirr I, 3r. liere zay
iesigns ~nere 3 s 3f e egvir

.as
nestal suppors ivssea 1

2quLipmens 3 eoviIsame a2t esceen
88 jualsfied imals TSese Le5.§ts.
Appropriate TonLlITIAg L3038 206l e
provadeq 43 3.e2% ke agar izaz
A500FMa. Z3RCLSL308 24330 3¢ o pemmll
a0 3sgessmeat 1 ne irmliiLing Iial
jceuryed .3 3rie? 5 ietermise I a7
IRGTLZ0 MCLLS8. JuSE 8 TRP.ASL2E 07
t1fecoed eguspmass, .3 <avransas

-n-
-

¥ 24T0se soke



CATECCRY I { CATECORY :I

?.mu wita CP SERs !ssued After Plants With OL Applications Currently
July 1, 1974, ari Equipzent ?ur:::aud Under 3tal! Rewview and C?_SERs {ssued
Alter Novamber 15, 1974 Prior 2 July 1, 1973, and Squipment
Purchased 2efore Novemper .3, 874

| 7 Equipoent located sut..ie coataiae | 42T Zfquipmest located sutsiie ontaizdent
meat %3at csuld De subjected %o aizn- t8at could be subjected o Rigecesergy
energy pipe dreaxs soould Se qualified « pipe dDreaks shoulad %e jualified %o ety
L0 mmes tie coaditions resultizg from she conditions resultiag frsm the acsie
tie accident for the duratica required, dest for she duratioc cequiced. The
Tae techniques 32 zalculate coe techniques to gSalculate the eavisoameatal

tavirocpental paramesers Zescrided
23 3ecticns 1.. tBrougs ..+ ibove
should %e applied.

pecameters iescrided .3 3ections L.l
sbrovgn ..+ above soculd e applaed.

SEALITSCATION ZETHODS QUALSFIZATICN YETHCLS

feleczion 3f “ezsods 2:1 ZSelectisng of Metlods

"

L, Quaiifiication npethods saau;d confsm (1) Qualifization netzods saouid cogfore
pepas
%0 the requiremeats -2fized ia 122 %9 the zegquissaests lefized L3 T3iD
3e3. 132-137- Sed. 232-371,

(-

(2) Same as lategorr T

The zhoice uf the setiods selscsed

38 .argeiy a natter of techaical
Judgment and availapilisy of iafor-
[ALi90 TRAC Supporss the ctsac.usiocs
teacsed, Ixperiecce 348 stown :hat
qualification 2f 2quipment sudiected o
30 Actident esrircament <iilout Lest
483 L5 20t Nnleguacte o lemoastrate
4pctional opuiIRLLisY. I3 generss,
5 stafd will n0C accept ana.7LS i3
-afu 27 test faca ualess [3; testiag

af 23¢ csmpousnt is Lapractizal due o
3ize ..mitations, asd D) pariial l
T8 Sest 3ACa i3 Jrpviged Do !
JUpPOLT 5@ analysical assuapiians

agd comclusicas ceacied.

F Y

]

) The asviranmenzai quolifizatisn 3¢ ! (3) Same as Categary I,
guipment 2xposed .a 2BA sovizage
040%F 320uLd 23afomm ta lle
f3..0Wing POBLili0GEY T Lue Dases i
shou.d 2@ provided I:r the tiae |
sdzer7al recuired Jor apesfability |
3f *his equipmaest. The opersbiilily

12552234 adousd 26 specified aad 32

330287 narg.as Jerines.

a) Zguigmesnt that must f.;:';*n
L8 drser 0 WALigata 187 acsie
l.... s2ouid e ,u....t: 27 ]
30 ismonscrate i3 :pesadi.c
0T the time 2aquiled ia 38
LOVLTIaNeNta, S90dLia08 TESuULtisg
' 2230 3t acsadent.
b} MY ftuloment safes-raldtes
e rRLdsed) 153t eed 12
8 8 arses s
t
¢

UC 3845 TS sct fai. .2
WMWEoLEasaL 39 Hlase sedecy

100u.d 2@ ludoiiLdC TV Tast

SAMOBSIIATE L3 T2TALL.LIY ORI oviise
$83840 i3V gsi3ent suvLrltamest ¢
AR L3R IGTIRG SNLSE LT TaEl ase

N A
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CATEGORY |
* ’.

?Lnnu with CP? SER L5 issued Alte
July 1, 1974, and 2 uxpmon: Pur:n;scd
ter Novembper .5, .97+

CATEGORY !

Plants With OL Appiications Currently
Uncer Staf! Reswsew and C? 3225 [ssuea
Pror to July 1, 1974, and Zguipment
Purchased 3efore MNovemoer L5, 137+

{17 e

¢) Zguipmeat hat zeed 20t fuasctioa
13 ordar %0 misigate aay accilent
aod wnese failure in agy mode i3
any sccidest eavisonmeat is ot
detzimencal %o plaat safety need
saly de jualified fog its noa-
ccident service eavigoamest.
ALZRougs actual Type Lasticg is
preferred, ctier 2etlods «hen
iustiiied mav e found accepcable.
The 2ases snould be provided faor
eoacludiag =hat sucl squipment is
a0t segquized o funcsisa ig Jrder
%0 Diiigice aay aciileas, acd :dat
st8 Zailuce L3 agy node i3 agy
Accilent eavigoament i3 a0t fenri-
MEQLAL %0 L4080 541257 ~oreattindids
i
Tor savirsamessai juaiificacisg of
equLpMEnt Sus ect I3 svents Iines
tasn 8 -BA, <nica result ia sdboormal
savicsamenta. conditians, actual iTpe
sestisg -8 preferved. However,
Ana.7SLs AT peratiag alatory, are
agy applicadle comoization thereof. ~.:a
13uDiaG wiid sariial ivpe sestrday
@ fiusd acceptable, sudjest 59 X
spplicansaisy and dezail of iafocus~
2198 praviies,

»

results snould lemonstrate Lnac
ipmest 30 peTiord 133 reguicted
Isr 2.1 service c3mditiang
158 naggia) dugisg its
sastaliag il

The (tams Zesssided 15 Sectiza 9.3 of
S2EZ 3t 231-:1976 supplemmoted vy
2ams 2
acces
125t

TArINgs ~rdWw Jelow lastitute
table Jusielisey st estadilaliig
scacecyuces |
d" ]

«hep 28t ao..z..-a Se siBulated

sovirsanenta. ;:5...‘ ior 14&;;:v:2§

squizment ..ca.aa Jas1de s3msainm

1% .3 preferyed I3aC 2 siagie profils

Se .5e4 tRai saveLiTes tie eovirinDesii.
I304L51308 SeSuliiag from any lesizs
sasis evest' iuzing 1oy aode »f p.ant
pRTatian 9.3, & prsfi.e that
snrelapes t5e s2i8i3i308 2riauced BV iie
BaL3 iSeD.LIE 373K 1524 .csaesi-ianian:

Jeciiests

- "

TIULONNOE S50K.: T8 303797 above I.30d
LEVEL 37 S23090%R% AQALS88S sapmergmase
3P LACASL8L She wIuL3Oent L3 Nd.adiied
TS TS BN S S AT SRR PR T GETe $ULLZUest
+ .383 c: 5 VASATSAZES 4BTIosLTeS,

3% ST € ANLUBLY ilSuUse

(%) Same as lategory ..

1
[ 5

(L) Same as lategory .

..) ‘ae ;:anl iescsided .3 Sc::
Z"' 5ed. 322-1971 supp
(3) rsugn .f&* selow
nc:epcao.t gusdalizes
test procedures.

(3) Zame as Zategory I.

<) Same is lategor7
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CATECGORY |

Plants with C? 3ERs Issued Aft
July 1, 1974, and Zgquipment 2y

Alter November 15, 1373

rc..uod

Plants ‘vith CL Applications
Loder Stal! Ren
Prior % July 1,

Purcaas

e

CATECORY I

‘:'-—--'1'11
iew and CP SZRs [ssued
9%, and q.u::ne...

ed 3efore Novemper .5, i37:

Se used %o lemonstirate the scequacy of
jucl protectiiona. where equipment could

: . |
3e supmerged, it shouid de .dentified ,
and demoastraced o Ye jualified by test |
for the duracion required. '
The temperature 32 wniih eguipmest is i
ualiiied, “nes axposed o Lle 3lnu~ |
Lated oo sovironment, should de defised )
SV tlermocsuple readings 8 or 38 slose i
a8 praceizal 2o ile surfase >f iie Zom- |
7onent  Jeisg quasifiea. l

, :

1
/ PETRO S |
|

Performance charscieristics of l
fcuipment shou.d e 7er.iled cefsrce,
siter, and periecizally durz

|
. |
testiag througsout Lta range af

sequised 2peradility. l

<dusStic spravy sdould e * _iacorporated

- o . !

.3,,|

Jugiag simulaced wu:.nz,

AT TAL AL sl iy POttt ot

The :90-:ax.;:7 status 3% equijment A 7
spould de doaitared zantlauously Zuriag |
testin 7or Logge-term testing, aow-

aver, nonLtorLag 10 iiscsete .atarvals '
snauld ve justified i used

Iipectiad sXAremes La power supply

'‘aliage fange agd Jrequensy saculd e

APpLadd luridg sioulated svest savigIne

nestas Lassiag. i

Dust saviconments sdould e addressed
Jnen estadblisaing jualifizasion service
Tandiziong .,

:cbals-20 i85 48 3cieptao.2 zamma fadiae

t.30 sougce f3r eavironmental

jsa.idication. |

e uence

b

4.1 4T OB,

i85t seguence scou.d ssafarm
%9 e juilelllnes ssctipu.aifed L2

Secsi00 5.3.2 o€ (2L Std. 223+19%

TRE a5 JLICATUSES 303ULI LABUZe Shal

38 same »Le%8 232 2quigmect L3 ssen

JRTOUFOOLT tle test sejience, 2@ tnac

“af Se8T SLMULAtEes A8 l.38e.7 as ;flC‘

L2300 128 sKPeSladsREYD :Iviromnest
/

Do
- J.M‘m.,

- .,
i

Rl

(5)

-Caas e A0

Same as CTategory I. T thermocoupies stused e
FEVEET JET SEARY PSSRt TV-Lre S T b —

3 s uring hs -

S€825, 2eat tragsfer agaiy/eid sdouls

Je used o letsrmize “ie JWwen 2upera-

LUTE emlpaemend L. Loe CINDoDeLl,

(8)

(ACSeptad.e heal tracsier dcalvsis
Peticds are praviled ippesdiz 3.

-
-

Same 23 Cateagory .

(T) Saze as Category .
-‘.. - ‘r-. . i
\3) Same as lategory I.

2)

Test

P
-~

Saze 13

casegory ©

Same s lategory I,

Sane 18 Categery °.

igquence

sustificatio
test segquecce
Provises,

of e A:c,uacv
selectad sscu.d

3 Ml

T3e t4St sSouldAss iloselT as

stactLn

_;39'«w eQVLIISBNSS .
- ,‘:‘flv ~:'.

Tie t23: srocecures
58 guile..zas
L7 otize !

945 i 3 ¥

i8oU.< sonfamm 13
183072088 (3 fecticn d

isd= . 271,
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CATECORY !
Plants with CP SERs !ssued After

July 1, 1974, and Equipment Purchased

Alter Novemoer 15,

CATEGCORY I

"u\u with OL Applizations Currently
Uader Staff Review and C? SERs lssued

Prior % .’uly 1, 1874, and Zguipment

Purchased Jefore November 13, 1373

tier Cualifiszation Methods

ualificacion By anslysis or speratiag
experiencs . sp.emenced ~ 35 Jescridbed ia
IEEZ 3td, N3 70w and sther ascillapr
scandacss, say de fouad acceptadle. The
icequacy :{ inese meszods wWill.de svalu-
aced oa sne Sasis of cthe jualisy and ldetail
:f she ifaformation submisiad is support of
e Jssumptiics asde and 3¢ ipesiiic fusce
2190 agd Locasion af tae aquirmeat. These
petiods are 308t suitadle Iorc tuipnent .nere
testing i3 precluded 5v pavsizal siza 3f tie

s

quipmens deiag jualified, It is rfeguired

-
t2a%, <nes tlese meclads are smpiloyed, scme
sacsial 'me 4853 oo wvital campooeats of il3e
gauiyment se pravided i3 suppers of inese

b Jsagsidied nazgias s2ould de appiied %9

- el ALs, 50 u0580 L2
Q5. %2 assure thal <lede jaraae

e
]

~ Sc::.
-~ 25822 ldve Seen esgveloped dulid
1) sagdizg. TSese fargias should de
¢ applied iz 1ddisise 35 aay 3ar 128 (game
serat. m) ipplied Zuriag = isriva=
sisa 3% 28 espenifing ,.an. ;4':-0.3'3
=) a8 uieuw 3f oscaEe ;::-o:c‘ WEFLas 283t
¢ T3y 38 found acleprtacle, e Juggesied
vaLdap ipdiceted 1a 3% 3::. sas iiTs,
sestien 8.2: 0.8, sBousd 3& used 49 3 juid
lote ex2aptisns 353083 .3 Jestiig L=
3} “Bas 158 juallifizacian ezveiape 3

Apresdis - .8 Jsed, ile 0.7 feguires
sargiss arp Lzose acsauntisg far the
AR3C2ULITLES L3 L3¢ st esuipment.
-':'.3'!"l SONSATNALLET I8 r.7038Y
2D b Ll ® e DRl 25 O

e
—

u oy

(6} The suggested sequecce Sescrifed iz the
19:6. evizisa af ize a:;nd;r. is Asg-
shde d/.l severe u.,x.cn.e 2ot &ﬂux pnest
{c’ cancﬁ. e ﬁnd ngs Se ' é7/

H 9133}’ ; olcﬂ aad £9 nd
ccefrable.

\
——

*he staff considers s8at, for wital electrical
#quUipment s4cld as penectrations, SInlectisrs,
cables, valves aand zotors, iod trapspiitars
located inside csatiinment oy exposed 2
Bostile steam eavironments suliide I33Cald-
2ent, separate #ffects iesting fir tle nost

" pécrs i3 a0t ag ;c’ep:ao.c qua.....::;an
TECR0d. wmm———emw, L® t281:23 2f SUSD
equipoeat sbould se .chbc.ld i3 & tanger
that subjects :te saae piece 3f sjuipment *
radiacisn dad the hostile s%2am eavirsnzeal
sequentially.

2.4 Qther Cualification Metlods

Same a3 Category I [except tzat IEIX
.5td. 223-1971 ased agesllary atandards
esdorsed 3t the tize e IF 3IR was issusc

l say be used).

|

|

|

\

{

|

| 3. wangius

|

Same 33 Catagary ..

T

J The marging srovided L3 thE e8ign Wil
3¢ 2valiated 20 4 Tase=Yy-Tase Jasis
Factors that should e zonsidered i3
usatifiyiag narzias are 3. tle aaviziae

i seatal stress Levels .aguced Juring tesli-

| {ag, ) cas urasisn of =3® siress

! Z ;:-é'-e?, 2] 258 aunber o2f Ll testiad

| 10d the uncer 3{ zests resformed .2

| tae So8tile savisocmEat, _3) iae pese

| Sormance :sagacttacrastics 2L the 194L3

i 608 «Aiil 1Ls efted 33 LS8 saVisindenii.
sae specsiiled Juactiiin

sz'¢||c|. NG &
3f <2e¢ sjui;mest

.2) 3amw as lazagory >,



SATECORY !

Plants with CP SERs !ssued Alter
July 1, 1974, and Zguipment Purchased
After November .5, 1374

CATECORY !1I

Plants with OL Applications Currently
Uader Stalf Petwiew and CP SEZRs lssued
Prior to July !, 1974, and Zgu:ipment
Purchased 3el(ore November 15, 1374

sctount for uncerzaisties such as
productisn ercors and errors assoc.a:ed
w“1t3 Jefizing :a:xs.n::arv serfarsance
(e.3-. «nen 2saly 3 s;all suscer of wais
are .cstcd).

(%) Scme equipment 2ay bde required by tle
desigs %2 208.v ;erform its safety fuace
tico ~12323 2 shoct time peried iato
t3e event (i.e., witdia secoads oc
dinutes), and, ooce its fugctica is
cemplete, subsequest failures ire showm
20C 13 De letrimental t» plaat safety.
Jther equiymest zay 30 be reguized %o
perform a safety funciion bSut zust aot
‘@il vitbia a sdort *ize period iato b
event, iad sudsequest failures are also
sauwn 20t T be detrizeatal o plaant
satecy fquizment .3 these categoriss
3 required o0 remaia fuactional 12 %ie
dcciient enviroameat for a period of at
‘east | 30ur i3 excess of iie ide
4ssuped .n Tle aczident ssalysis. Tor
1.l oeler equipnest (e.3., post-accident
Jeuitariag, recomdisers, e5¢.), the
10 perceat time zarzia ideatified :ia
Sectisa $.3.1.3 of IEZE sed. 323-1974
D4y e Jised.

. i3rag #ffezis o all equipment, regarde
-@88 2Z .13 lscatisa ;3 e plaas,
snculd de iocsidered sad .sclucded i3
the Jualifizatica program.

=) The fegrai.zg .afluesces dfiscussed

3, §.2.= 30d §.3.5

- 9'~ 430 2@ elecirie
SLresses aspsociated
st 2f 2quipmesnt

red and iacluded as
Fragraas.

("

| LI ST T Y

- N L e

.
:
s

veergietis of%ec%s adoulsd de csgsidecad
ha i8e acfe.erated agisg pTograys.
cavestijgatiin jnousd Se rerformed 9
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£. Ideatification of Most Severe Eavirzoament

The worst case for eavironmental gqualification should be selected

considering time Juration at elevated temperatures as well as i

o

maximum temperature. la pazticular, coocsider the spectrum of

sizes analyzed and siagle failures svaluated.

Acceocabla Mezhodclogy for fafscve-Relatsd Componeat Thermal Apalvsis

lcmpocent thermal 2zalyses day be performed o justiiy envizoameatal
jualification tess condizions that are faund <o be Less flan tl0se

calculated duriag tie contaiament eavizoamestal cesponse fa.culation.
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ate o compomeat should de calculated as fallows:
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Convective Heat Transfar

A coavective heat transfer coefficiaac

condeasiag heat flux is calculated %o be less ttan

hest flux.

transfer correlatioa should be used.

MU = C (Re)®

whers Nu = Nussal: aumber

c.a = empirical conostants

Renolds aumoer

The velocity used in the evaluation

- -
letermined as fallows:

™
" - ERL L)
/i 2 28 "'30
P
"REKT
o
4
whese 4 8 wvalociry ia 3.3
= the blowdown ra:z

LN
.
“n

dependeat

2f Reynolds

wll ]
-

Tor example:

-
.

saculd be used when 22

the csavective

Curing the blowdown period, a forced :savectioca heat

numoer may se

TALSE!



dowever, use of a zatural czonvection heat

be fully justified whenever used.

-
-

agcs

-
-
-

e

-
-



APPENDIX C

QUALIFICATION PRCFILZIS FCR

BWR AND ICE CONDENSZR CONTAINMMENT
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APPENDIX D

SAMPLE CALCULATICN AND TYPE METHCDCLOGY

FOR RADIATICN QUALIFICATION DOSE

This appeadix illustrates :he proposed staff model

ar calculatiag dose rates
and iacegrated Joses Zor esquipment jualificacion purposes. The example doses
shown Delow iaclude coptributicas fzom several dose poiat locatisas i3 tie
sogtaiameat and cover a period of ocaly thirzty days following the peostusated

=33.0n praduct relesase. The values sdown are 20t iscended for use as
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jualification Levels. The dose leavels intaczded for
sualification purposes stould bDe detarmized using the Taxinum sine the
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23juipment is Zatended to fuaction winich, for the desigs basis LOCA evea:, may

The Deta azd gamma latagrated doses presenced i3 the tables seliw zave Seea
sstimased usiag models aod assumptions consisteat Witz those of Regulatae

ddides 1 sad 1.39. This analysis is comsesvative, but i does 20% i3202¢
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THIRTY-DAY INTEGRATED DCSES

Integrated Dose (Rad)

Location 3eta Zamma

Containment Atmospoers 1.4 x 108 1.5 x 10

P

Contaioment Surface 3 x 10

o
&

Near Sump Water 7.2 x 107 -4 x 1

3

1. Jeneral I.mma sae LOCA Scenarzs
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Toe following is 3 descripticn of the events that are postulated T2 sccur.

the time 230, tbe pipe Dreak sccurs and results i2 rapid blowdown of =b

-

reactor coolant system (RCS). The blowdown of the RCS ends approximately
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J.aswdown cemcves 2eat rapidly from tae primary systam and causes the Zuel

Fal.owing sze ead of blowdown, sShe fuel rods are uacoversd aad e 3sored
ia toe Zudl asd the decay Zeat are toaasferced o she tladding, taus rais
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failure may occur, the noble gases would be trassported out of the primary

system by steam flow apd would -ecome airborze withia the primary containmeat

of a PWR (or withia the drywell of a 3WR). Some fractioo of the iocdines aamd

-ess volatile fission products that are released as a resul: of fuel rod

failure would also be traasported out of the primary system by tie steam flo

and beccme airborze, aad some fraction would remain ia solution iz the sump

w

water or would De deposited om surfaces withia the primary system. The amouat

‘ .

t2at Decomes alsdborse outside tie primary system would be stroagly dependent

ca the tize of fuel rod failure and the tragspor: phenomencn Zor each species

Witlin the primary system.

o’

Following the release from the primary systam, tle fissioa praducts would
distriduted witlia the contaiameat. Tor a PWR coptainmeat, the released

rapidly disperse agd become uniforamly diszzibuted

e

airborze activity woul

WiT312 the Jrimary coptaisment. Ior a 3WR, the released activiiy would He
afroorne witldiz the drywell. followiag initial relsase 29 23e Sontaiamens

atmosphere, the actionm of gatural convection curreats and

38 goolisg fans, will cause time-depencdaat zedistzibutiosa of the activiiy
#33812 t2¢ csataizment. YNatural cemoval processes, sucly as dspesiiisa oa

sintaiapent surdaces and washout from tle contaiimest atmospnere v the

O
A

@®

Sonzaloment Ipray systams, would reduce the airPorpe AQlivity concentracico a
wouLd vedistoibute tails agtivisy to tis 2omtaiament surfscas asd £2 the
23nt3ianens jump wasss

!
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addition, there could be some deposition acd plateout of radicactivity (iodiae
and daughters of 20ble gases) oo surfaces of ductwork or on the walls of

secondary coataizment.

Curing the loager term, coatamiaated primary coolaant could be circulated

sidual heat removal model). The

.
-

L2}
®

ocugh pipes cutside of contaiameat (PWR r

staff usually assumes a failure of a seal ia tae ZCCS equipmeat, sucd that

()]
ey

.,

siganificant quaatities of 2oolamt could leak izto compartmeats sutside

-

ne leaxed fluid is either rataige

o

cnatallnent. in 3 sealed room or
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w

transported 33 the sadwaste svstam. Scme pOrLsid

s

volatilized snd also sSransported in the air of shese ctcmparctaent

scurces would be processed Lo some axteat by ES

< i 3asic Assumptions “sed ia nhe Analwsis

;amma and beta doses and dose rates were detarmised for tihree Iypes of

radicact.ve source discribustions: isotopes suspeaded in cthe containment

atmospnere, p.ated-out o8 contaizment surfaces, or mixed ig the coataiinment
sump water. Thus, 3 gives riece 3f squiznent 2av receive 3 Jose SInTridutisg
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guidance required a aumber of assumpctions ~o be made regarding the time-
depeadent bekavior of matezial wiskia and outside of contaiameat, tae staf?,
in this report, has performed an analysis of the rsadiation environmen: ziat is

associated with the source term of position C.2 of Regulation Guide 1.19,

1,
(RN

usiag assumptions and metiods which were iztanded to be cogsisteat with sta
practices ig acalyzing she radiological coasequences 2f a desiga basis LCCA,
fositica C.2 of Regulatory Guide 1.39 assumes a source tarm csaditisa
associated with a core meltdown. T2 get 3 feel for the degree of comservatisa
«0 t2is assumption, calculations usiag the REIAP-EM (Evaluation Model) program,

“0ica uses the consesvative assumptioas zivea ia Appeandix X to 10 JFR Pares 350,
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5.6 x 10% ££3 of =:e contaiameat free volume is assumed unspraved,
which iaocludes regioans witaia t2e 7Taia coataiameat room 2ear the
¢oataiomeat dcme and compartmeats below the operating flcor level.
Good mixing of -2e contaioment activitiy bDetween %tle spraved an
unspraved regicos i3 assured By aatural coavectiosc curreats aad IS

fans.

The ESF fans are assumed %o 2ave a design flow rate of 229,300 cda
ia the post~LOCA envircamen:  Siace mixing dDetween all majsr uae
spraved regions and compar:imests and the mail sprayed regiog will

oceur, the contaizmeans was nodelad wisth TACT acdes.

Alr exclange between tle spraved and umspraved regiog was taxea as

s

o

ey
1
"y

sne=2alf of the desigs flow rate

e,
L)

€
=22% 9

fans plus the 2

aatuzal ogveczion.

The tsntaioment spray system was assumed o Rave two 2qual sapagisy

traing, sach desigaoed Lo inject 3000 zom o2 dDoric acid soiutiag iat?
SRg Soasalament

T23Ce levels I avirazine was asswuped added o 2caance the ramoval
3f iodige

<39 SPTAY SeMOVAL SA%H 508%AsS LLambda, WAy zaliusaned 4nisg she
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(H) of 50

removal constant was

residence

Q0.

Rl

hal

-

The calculated value of the 2lamental iadine spray

- -
-

i

'

2

s -
-

are fich represezts an slemental iadize

£-life ia the sprayed region of approximately 1.3 minutes.

h Plate-out of iodiae on contaiament iateraal surfaces was 3odeled as 3
first-order rate removal process and best estimates for model param-
eters wers assumed. xased oo an assumed otal surface area witaia
contaizment of approximately 5.0 x 108 #¢2 che calculated value far
the overall elemeatal iodige plate-sut constasct was 1.23 hr=*,

i The spray removal aod plate~out process wers modeled as ssmpetiag
iodige removal mechanisms.

- -eparture from Past Praczices

;;w;;:;:g t3e radiological consequences at tae exclusion sadius and zhe Low
Potu.aticn 2one, the sctaff usually assumed that an lastantaneous celease af
.90 perceat of the zoble gases 2ad I3 perczeat of tie core iodines i35 available
Ior .eagage Ioim t3e cogtaizment. Resogaizizg shaat is would take scme zine
cetare 3 celease oI Ihis magaitude could ocsuz, evea assuming leg-aded
SRECFEnIY SOre Co0LiSg svasenm (ICCS) operatics, tie staff sas alss assumed.
£cr purposes :f estinatiag »ffsite lose consequences, 2at tze scurce is
@ifoemliy distzibuted 22 2has 2ottaismest sPravs scoivata 22 43e tine toe
<4238, BOUZTE L8 AIVALLATLA f3r zelease Both 3f whizh woUl: 4.§0 TaLe ize o
LT A.30 LHP.LILT 23 2@ 23 Fercent reledse 3% 10452e8 was toe isaumpiisz



that 3C perceat of a 50 percent release of iodine from the fuel is plated-cut

iu s verv shors period of time.

-
i0e st

for th

30 per
t2e ac
any av

aff usually limits credit for slement iodine sprav removal to 20 more
0 &r-*, Zor an assumed release of 23 pecceat of the halogeas to cecmpensate
e articial assumption of iastantaneous plate-out. If a release »f

. - .-

ceat were assumed (as is implied by Regulazory Guide 1.7 aad TID-1484s),

'Sua. consesvatively calculated spravy lamedas would Se appropriaze. Iz

eat, resoval of elemeantal iodise frem the comtainment atmosphere oy

and plate-out s assumed to cease whes the conseatration iz the

d cezion/is reduced by a3 factor of 200 («hea the imitial zoncenctrazioa

ine io tle cslotainment s calculated assuming 30 perceat of the core
ory of ilodiges is iaitially airborme). This rseductisn factor is obtaized

-2 lhlelt

plizg the reduction factor used ia zhe LOCA dose analvsis.

cm .- e = LS - . a4 - P~ - .

=85 00 acaleve an 2qUILIOrIUm 3irdorne iodipe ctoncentration that 13 cogosiscan:
- - it Tl | 2o ' S N 1 Y - ¢ = 3 :

150 ta@ vl 3RaL75is.  dincE the laitial (v=0) concentrzation 1§ assumed 2

- ia - - " - L 5] Teem s S e v 2R - iy .

-8 LWLl2 03T 00 Tde LUla apaliysis (SU versus o5 persant,), stie reduction

- P .

fagtor nas Deea Zoudblead

-y & - - .- - . - - it 2B

+=8 350310 2ssumes Tlat qore Tlag Qe sPpecles o lodlle L5 presant, 2 wWill Je

: PAIP Sy, - . ;2 - : -
. 23 3 design Dasis LoCA [see Regulizorsy Jusdes 1.2 agd L. Ioe dug
. ‘ i g 5 s I 1 Fe - » 3 o

t8, it is assumed that 2.3 sercest of tha zoze izvestsry oFf iosdice
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A removal rate constaot for particulate iodise was calculated %o be 0.43 azet.
The organic iodine coaceamtration iz the cogtainment atmosphere was assudmed to
Se unaffected Dy ccataiament sprays or plate-out. The actice of sprays would
a0t ommeace at =0 (e.g., some time would elapse between tie onset of the
L0CA and tae delivery of spray solutism to the spray nozzles). Similarly, the
assumed large source would 20t be immediately relsased from the fusl, and some
time would pass before aay airborae iadize would Se distributed tarsughout

ssQtalameat.

The assumption of 2 large relsase, usiformly distributed ia comtaiamest [or ia
tie sump water as will bDe Jiscussed Later) is a conveniest simplifizatios for
purpose of the dose assessmeat iz a ZWR contaiamect, 284 is zonsesvative i
terms of specifving tie tine-dependest radiatiog eavirccomeat. Accurate

2upling 9f e various time sequeaces i3 Devcad the scope >f tiis smalvsis.

i - - a4 T ¢ @aam" i a4 - ‘. ere mas -
L8 TR3L0NLACEG VaLUes 9f 200is 238 3and dizhorne iodize CRLVILT L8 She Soae
- * Siim . & - P& wey e . "ok MNe
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§VSSED Lrall were Jperav.? -2 9002 TTALAS 9L JC0I3 swsiems wers peradle,
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reacned nore quickly. The result would be lower dose rates due o plate-out
activity oa surfaces or suspeaded ia the air ig spraved regioas, and ia
wnspraved regions during the 2arly phases of the accident.

It bas been suggested that the plate-out source used iz estimatiag the
radiation eavirscmeat should assume that 50 perzent of the released elemeatal
icdine is izstaataneously plated-out ;n contaiament 3ad squipment surfaces.
7813 assumptiso 45 lacogsistent witl the time-dependest model used 2

% 18 the stati's view

-
-

Claracterize ihe conceatration of isdimes ia the aiz.

tlat <le escimates shou.d De mechanistically coasistent. A large margia of

e,

icoservatism already exists DYy virtue of the assumed lasge source term. a
gy 2vent, tle subsequent removal of Zeposited matertal by washoff (bv spravs
or condessate Ilow) may be important. Igaoriang this factor (as was done Zfor
tais storcteterm eflsrt) latraoduces copservatism., Curreat staff guidelizes do
208 iaciude an scceptable meticd for estimatiag ahis effest. I3 she absencs
§ such zetzods, it Ras Cees assumed that all placed-out paterial is retaiged

27 the coatainment surfaces. Table Te) gives the values calculated fsr che

add - 4 3 1 tipd :
-3d30e ACTL7LLY DULLSUD 30 e plate-out suriaces of the coazainment.

- Afa.7sis of tae Congsgtratisg of fisgisa P2oduces i3 ahe Sump

Regulatory Suide T (Tabie D-l) zecommends t2at 30 perzens of tie iadises aad
2ercent of he semecaisg fiasion products Presest LAn Sae oore Ace assumed o be

LASiB8seL Y nined witl Lthe 220last water Tnese VaLued stam dizeciLiy fo:m

Tee edes 423 we PRGBS 2320 3@ L pertent sclils refar S fisaiin ssrZucts

TE28S T332 da.53928 A0% 200.2 jises 0 spaciiiansion af e i3
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sprays, the elemental iodize (comstituting about 35 perceat of released iodize)
is rapidly wasbed out of the :zontaizment atmosphere agd traasported I3 the
coataiameat sump (over 30 perceat ia less thaa 15 miautes is a typical rzesul:).
Table D~4 preseants an estimate of bHuildup of iodize ia the sump fluid. There
18 little differeace in the esiimated iategrated dose £rom the sump water
betu;en these values and values resultiag from aa assumed instantanesus rslaase

of 50 perceat of the core iodines iazo the sump.

The inclusion of solid fission products i3 the sump sousce seems O Be an

artiface from the source of TID-14844. Although it may bave applicadbility 2o

the 29timates of Rydraoges production per Regulazory Juide 1.7, 158 applicapiiicy

oy

radiation dose estidates has 2ot beeg Zully resolved. d £3is cesolu~
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tion, it should be assumed that the sump fluid csptaigs ! per
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agd uniformly
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poiats outside contaiament were tasgea

completeness.

The zamma tramsport calculations wers
-ontaiament internal geometry was 20t
iavolve a Jegree of ccmplexity beycad
calculations of both Refereaces 2 aad

shieldiag 2ad structure would e a2xpec

-

from Refarence 2 and are

performed in cyliadreical
modeled Decause %his was

e scope of the present

also listed for

gecmetry.

work The

specific iaternal

ted 2o reduce the zamma doses and dose

rates by factors of two or more, depeadizsg upoa c2e specific lacatiosn aad

geomertcy.

T3¢ YSeta doses were caiculataed usiz
3ecause of the short range 2f zhe beta

result i3 oaly small error. The tecta

tie iafinite medium approximatiaag. .

$, this was saown iz Refereace 5 2o

loses are 20C expected o de

3f zontaisment interzal

1.3 38 suggestes

sy Refereace I =5 accouat for tae geglact of tihe decay chailns with subssguent
grawsag~ia of additiopal daugihter producis
3 -ontaiames: Ataosscere Uoses and "oregrated Cose
The Deta acd gaama ios8 sases Apa iategrated lcses for 1 zoin:t
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were neglectad. The zamma dose rate contridution for the plate-out

iodine on containmeat surfices :o tiae detector was also modeled and

o

sacluded as a comtridutor. The gamma dose rates and iazegrate
doses are shows ig Table D=3, whereas tie beta icse rates aad
iategrated doses are shown in Table D-3. The iacreased pressura
effects in a post-LOCA cocntaizment have little saielding imporzance
and therefore w4s 20t considersd. This resulis iz 3 small

conservaltism ia the calculated dcse.

surface Dose and Dose

The beta and zamma dcse
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comtalameat coatizgs 20 woich ifodize fisssicn Pracuchis were Fresumsed
to be plated-out. The coanctaiament coatizgs wers assumed %5 1ave a

aickoess of 10 ails (0.015s om) with an average leasity of 1 zms/cme.
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but may be appropriate for 3 cable iansulatisn laver. The airzborae
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also calculatad i1a Reference 2 and zhe lose rates are shown iz
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7able D-3. Total Gamma Dose Rates and Integratad Doses at :tik
Contaizment cCeatar in Air Versus Time - Base Case Uawasized

Gamma Dose
samma Dose Rate ia Air Total Gamma Total Iategratad
Rate Irom fzom Plate-out Dose Rate Gamma Dose iz the
Airborne (R/hx) Source (R/hr) ia Air (R/he) i (R)

B g

ac) Contaiament

4.92 + 5 1.3 » & .92 + 5 -
4,43 » 8 5.59 % & .49 » & 2.06 = 3
1,33 + § {.'4»% 1,47 » 6 1.18 + 8
L. 16 » & 1.33 + 5 1,29 + 3 1.85 * &
1,28 & 1.22 + 5 1,17 » & 1.82 4
1,78 « § D06 * & 3.9 » 5 3.80 * 4
2.37 + 5 b, 1o » 4 2.78 + 3§ §.0 + 6
.19 + 4 1.58 + 4 5,77 + 4 1 # 4
1,70 » & .36 » 3 236 » % 3.2 * 6
1.30 = 3§ .00 = 3 1.764 = & 1.8 = 7
* 88 + 3 2.66 = 2 1.08 » 4 1,18 » 7
438 » 3 1.30 = 3 5.18 = 3 1,20 # 7
3.47 + 3 1.28 + 3 1.98 « 3 " 0% & 1
P % + 2 {34+ 3 {30 + 7
$.14 » 2 W EE 9.2 + 2 1.3+ 7



Table D~6. 3eta Dcse Rates aad Iatagrated Doses at the
Containmeat Center Versus Time ia Air

Time Cose Rate in Iategrated Dose ia
{aours) Containmeat Air (R/hr Containmeat Air (R)

I~

2.0 2:373 ¢ 7 .-

0.03 1.951 + 7 3.39 - 3
9.25 5.355 + 5 1.5 - 3
2.5 4,198 + 5 .32+ 3
3.78 3.571 = 5 5.0 =5
1.0 3.269 + 3 7.13 » $
3.0 2.733 « 3 1.03 + 7
3.0 1,328 + 5 2.21 » ?
26.0 7.068 + 3 4.1 17
0.0 3.919 = 3 5.1 =7
36.0 3,117 + 5 7.2 + 7
192.9 1.371 = 3 3.9 =7
293.0 1.283 * 3 1.93 = 3
194.9 $.307 + & 1.08 *+ §
250.0 3.278 « 4 1,17 = 8
20.0 1.301 » & 1,25 = 3
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