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SUBJECT: ENVIRONMENTAL QUALIFICATION OF CL!\SS IE JNSTRWMENTATION 
AND ELECTRICAL. EQUIPMENT 

TIC 

During our review of the Salem, Unit 2 application for an operating licerise 
we have been evaluating the.environmental qualifications of Class- IE instru
mentation.and electrical equipment. This evaluation is rreing performed on 
a generic basis as well as plant specific both for equipment supplied by 
the NSSS supplier as well as equipment supplied for the Balance-of-Plant. 
As a result· of our evaluation we have requested and you have supplied infor- -
mat ion . rega·rdi ng this matter. The information provided by you is 
substantial and is presented in sect1ons of the Final Safety Analysis 
Report as well as by reference to Westinghouse Topical Reports and specific 
equipment testi-ng reports. 

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

·qualifications. A draft copy of this position is enclosed. 

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

·degree to which the qualification programs describQd in that dbcu~ent action 
comply with the guidelines.contained in our interim position. As part of 
this assessment, we plan to identify that equipment which was not qu-alified 
in accordance \~ith our guidelines and, provided it is justified, we will f.A} 
establish a basis for the acceptability of these deviations. To assist us '11f 
1~· co~plet~n9 th~s task promptly, we. request that you ~¥@2ffigsJnforma-. 

·1.1on 1dent1f1ed 1n the Enclosure.' ~?910~30S'3/ 
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This information should allow us to comp.lete our evaluation and make the 
determination that the environmental qualification of Class IE .instrumenta
tion and electrical equipment is acceptable. 

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

Sincerely. 

Olan' D. Parr, Chief 
_Light Water Reactors, Branch No. 3 
Division of Project Managem~nt 

Enclosures: 
As Stated 

See Next.Page 
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~. AceIONAL REQUEST FOR INFORMATIOrJ A 
SALEM NUCLEAR GENERATING STATION, UNIT ~ 

(Equipment Qualification) 

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

, 
'1 

Where components have been qualified by an equipment system test, identification 
of the equipment is sufficient, i.~ .• individual components ~eed not be 11sted. 
Equipment components should be identified where qualified by separate tests or 
analysis.· Where more than one item of a given type is used, it is only 
necessary to present the required information for one representative iter.i of 
that type for the worst case environment. 

For equipment located outside containment which may not have been qualified 
to abnormal environmental conditions, the environmental design requirements 
for this equipment should be provided and noted as such in column 5. For 
each area of the plant where such equipment is located the normal operating 
extremes in environmental conditions should be provided and noted as such 
in column 4. A footnote should be provided for each such area to provide 
the basis that the normal operating extremes in environmental conditions 
will. not be exceeded~ Such b~sis should include the.quality of environ-
mental control systems, their redundancy, ~ources of power and cooling.arid 
operating requirements to maintain suitable environmental conditions d~ring 
all modes of plant operation. The monitoring of ebyironmental conditions in 
such areas and of the equipment controlling such environments should also 
be addressed to provide assurance that such conditions are maintained. 



( -.. 

2. IEEE std. 323-1971 does not specifically address aging mechanisms as a 
consideration in the qualification of safety related electrical equipment . 

• Subsequently, IEEE Std. 323~1974 addressed aging in the sequence of factors 
to be considered. While for many components, aging may not play a significant 
role in the ability of a component to withstand the effects of an abnormal 
or accident environment and still perform its required function~ there are 
certain materials which may be subjected ·to degradation over a long period 
of time. It is the staff's position that applicants with qualification 
programs for safety-related electrical equipment, conducted in acc.ordance 
with IEEE Std. 323-1971, should undertake an investigation of the electrical 
equipment to ensure that significant aging mechat1isms do not exist 1·1hich 
could invalidate the conclusions of prior qualification. Sources of 
information, specifically material manufacturers data, should be consulted 
as a part of this review. Therefore, you are requested to conduct such an 
evaluation and to report your findings at the earliest opportunity. For any 
equipment for.which signiffcant aging mechanisms are identified, provide the 
justification and time interval for acceptable use of this-equipment 1·1hich 
does not invalidate its prior qualification or provide other proposed 
alternatives such as requalification or replacement with qualified equipment 
~nd not subject to aging concerns. 

' ., 
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, EXAlll'LE TAllLE 
EllVIROllMUITAL QUALIFICATION OF ELECTIHCAL EQµIP11EtlT 

2 3 ~ 5 6 7· 8 9 lO 

ype of ~ldnufacturer Mode I tlo. or Almormal or Envfronmen t 
I den ti flea ti on Accident to ~lh.lch · 

Operc1bll lty 
Requirements 

Operability· Accuracy 
Demonstrated Requfrements 

Accuracy 
Demonstrated 

(6) 

Qualification 
Report.and 
Method (7) qui p1111:rn t/ 

ocalion(B) tlo. (9) · Envl_ronment(l) Qua l Hi ed(2) (3) .. ·' '(4) (3). 

l) 

2) 

J) 

. 4) 

:s> 

:6) 

1) 

·a) 

9) 

Tt!mperature and pressure as a function of time, time interval for containment sprays, and total integrated radiation dose for equipment location. 
Include sub111eryence if applicable. Refenrnce may be 111ade to figures In FSAR or other docketed ma.terial for ·pressure and temperature envelope .. 
O.thtff in furi1111 t ion should be lls ted In this table .. 
Tt:111pi!r<1ture and pressure, as a function of time, t1me h\terval containment sprays simulated, and total Integrated raidatlon dose ·tor which 
equipn1<!11t was qua I if fed. If the same piece of equipment was not subjected to all en•1lronmental conditions, describe separate effects· testfog and 
justify. Include submergence test tf applicable. Reference may be made to tigures for.qu".:ilification envelopes or actual test conditions .for 
pre~sul'e and temperature condl tion.s noted In qual i ficat1on reports sub111ittetl for st<1ff revie1·1. Other _information should be· listed in this table . 

Time th<1t 1:'.JUipm~nt ls· required to operate during and subsequent .to a design basis event consistent with plant safety analysis. Distinguish 
between trllJ functions and post accident monitoring for sensors. and transmltter_s If accuracy re11uirements differ for these functloi1.s. . . ' . . . 

Time that equipment operability was demonstrated by qualification method. Distinguish between trip functions and post accident monitoring for sensors 
and transmitters If accuracy rec1ui rements differ for th_e.se functioos. 
Provide the ;iccuracy requ1reinents for sensors arid transmitters for trip fui1ctlo1is and post accident monitoring as llsed In plant sa.fety .analysis. 
Note appllcdbillty of each 1f they differ.. · 
Accuracy for sensors and trc1ns111IUers should distinguish between trip functions and post accident monitoring ·1 f ·requirements differ for these functions. 

Method ~hould _Indicate test, analysis·or combination as applicable_. If qLi'!liflcation cons'idered aging include 1n this column the qualified life and 
accelerated aging time and temperature conditions used. 

For let condenser co11tai11111ents; specify upper or lower.comparlmenL 
Mo1lel or idc11Llficatlon nuinher.should be adequate to define spec.ific equlpuient identity~·(do not provide plant specific. tag item number).-

.-,.. ' 
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ABSTRACT 

This doc:..unen.t provides tb.e XRC staff positions cegar:ding selected areas of 

environmental qualification of safety-related elect=ical equipment. The 

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

struction permit (CP) or operating license (OL) · :::eview process and that are 

required to satisfy tb.e requirements set foct.h in either the 1971 or tb.e 1974 

version of IEZE-323 standard. These ;iositions ·,..;e::e developed pr-ior to t'.:1.e 

Thi::ee ~lile Island Unit 2 event.. .!.ny recommendations resulting f::om the .:-.-::::;::, 
~ 

.,. • - ,- • •,. • ,- I 
·~~St!lr-r-·- -e-s...,~,e:-.,f""l.p ,...._ •-.....;;... ;:- c. -i~; ~ ···- .. , 

~-r. ' 
re'riew of that event, •..;ill be provided i.:-. 2 

o 

- ~?1 e;ae-n':a:. ::q:a::r.. The seismic qualification requirements ace add:::essed 

elsewere and are n.ot included in the scope of this document . 

. . . ---
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.DRAFT 
.•, 

nrTEREf STAIT ?OS !TION ON ENVIRONL-.!:E:i"T.-U. 

QUAI.ITICATimi OF s . .iw:--zrr-R.ELATED ·ELECTRICAL EQL!IP~fENT 

IXTI.ODUCTimr 

Equi?~ent that is used :o perform a necessary safety function must be capable 

of maintain.ing :u.nctional ope:::-ability under all serJ"ice c-::rnditioa.s 
l ' .:.·. '.) p0:. ~ ...... ,._;--\.. 

-e:q::o::d. t.o 

occur-·cturing tie inst.alled life for the time it is requi=ed to operate. This 

require!!len.t, which is embodied· in General Design Criteria l ' 2 ' . 4 .3.:J.d 23 ,..,_ 
.. n. 

Appendix A and Sections II~ and XI of Appendix 3 :o 10 C!R ?ar: 50, is applicable 

to equi:;:me~r: located in.side as •..;ell as outside contai.rune.nt.. ~fore detailed 

guidance :-elated to the me:hods, procedures and guideli~es for demonstrating 
)":. ~ 

:his capability b.as been set .forth by industry in EZE Std. :...::. and ancillary 

standar·::!s (e.g., IZZ.2 Stds. 317, 334, 382, 333) and has be~n er:dorsed, as noted 

in R~gula to r:r Guides, 'oy the :t~C. 

\ ; - .-----;-··--·-·------
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... .., / -h,,, s-.:i ... - -~.,u·-=s -~ar: ::l.!.3.C../S --r '...;b.icb. \ . .µ / _ .... _ ._ .!..- .:..-"'tr-- -...:. /'\... :- -::•.J 

. / ./t /~ ./ // \ / 

. . (,f / , - · r-~~'-'~--~-- (---~\ ~ .... ~~ _; s~ne,.; ='f-ia.!.Ua:_:.oa. 
1

_:J ,.'.Ju-... ) _,':.::'.:l ....,_ ·._J, 

7 \ . ..-' •• 

/ 
- 2 =.···A ~ .; :_:... :h.:

~ / 
:: __ :..:.. · __ : __ ~ Sti. 3 23 - 19 7 ~ , .."' IZZE 

; 

.// 

Standa=i £or Quali£7i.c.g Class 
, ,... 
!...:. ... 

:~r -~,_.-,_.......,-_-._r_~---~~rc•ar_-..-.----;~~ .... ~~~~~-~,~~-~-~-~-~~~~~5~~"'~-~-~-~-~-~~~:~=~:--,_~·-~-~S~-~-~-~-cc~-~~~-~a,.-.~:~-~-~=~-=-~:,......;~~ 



that these methods have been specified in purchas~ orders 
i 

/ 

bas~s to as.sure 
.... /_/ . / 
s.a.:er.y-related 
I t 

;'/ ... 
eauiurnent/ dat.ed on or 

I 
aic.er ~iove!!lber 15 .. '197~. 

. I / -

,, ' 

For/nlants/fo:c/·..;hicQ! a construction per:::iit SER was issued p!:ior to July l, 
I "' /' . ,· ,/ 

/ 

for 

I /~ ! ; 

19'74, ~rid whose equipment purchase orders ;;ere/ executed prior to ~fo,;ember 15, 
/ / .t / I / 

{g7(, th{ staff/requires that the q_u.~lificati'on programs for safety-related 
I / / ,. 

equi9ment be, de•1eloped and,.· evalua.ted on :.t{e basis. for confor::nan.ce to the 

' ' 

requi::emeats established in IEZE Std. 
i 

,3"23-1971, "E.EE I"rial-Use Standard: 
I / 

Geo.ei:-aL-'<:Juide· for Qu<}i'ifying/Class l.E Elect.di'.: Equi9ment f·Jr ::l'uclea·;. ?o·..;er 
! I I I I . 

Ge2e:::-ating, Statioa.s/." Thi~ re..:1ui..:ce!!lent has been. aoalie1i· on a case-by,:-cas.e 
0#,l'?f~ .::>"11~ . - . / / - -. ' ~ 

basis I\;.& pl.ac.ts t!:J.at" b.ave been .md are: cur::ently •.mde:-going ~an CL 

review. 

As par~ of the operating license review for e~ch plant, the staff e~aluates 

tie applicant's equipment quali!ication p:-og::am by reviewing the qualification 

doc:1mentatioa. oa. selected safet7-relac.ed equipme2:. The object.ive 'Jf this 

re'riew is to p:-ovide reason.able ~ssu.raace ::::.at tie equipment :an. per.fon L:..:; 

i.1tended f:..?.!lc:.ion. :.:i :.ie mes~ limi+:.ing eo.viraume!J.t in·whici it is ::xpect:d r:.o 

:'1nctiaa. 

.., . - . 
={U.3.l...:. ::.c3.-

--
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To promote nore orderly and systematic implementation of equipment qualification .. 
~ ~ v-_,_,,<_ ~ ' 

provide guidance ni::.h.in. tie XRC star:: ~.g.:: ·~e in ? rograms in ind us trf and ':o 

"' the ongoing licensing re'riews, the staff has. developed a ::iumbe:: of positions 

on selected areas of tJ.e qualification- issue ~~are presen:.ed in this report;. 
~~- / 

These oosi'tions Provide guidance ·oli the establishment of service conditions, . '\. ~ 

methods for qualifying equipment, and other related ~atters. They do not 

address in detail all areas of qualification, since certain areas are no~ vet 

~•ell understood· and are the subjects of research studies con.ducted b;.r the :rRC 

and by the industry. for example, the effec':s of aging, sequential versus 

s;mergistic testing, and the potential combustible gas J.nd. chloride for.nation. 

in equipment coataining·organic ~aterials are being evaluated. It is expec:.ed 

that these studies will lead to the development of ~ore detailed guidance in 

the future, and may require changes to these positions . 

. ·~ 
These posir.ions -a·:e J2~ developed 9rior st~ff completion of the 1"·fT - ) --·- -to the 

evenc evaluation, a~d any additional =equire~ents or modifications :J chese 

scooe of :his docwnenc. 

T~ese positions ~re appl~c~blc only to pl~nts thac ~r~ or ~ill be i~ ~~e 

c::ns~::u.c:i·JO. pe!:"rn::.::. oc a9e.:-a.c.:.J.g ~icen.s~ r:~.-:-if!w proc~ss ~- .... :. ' .... - :=--:q·..:.:..:2: :..:.., ., 



,-

(see IE Bulletin 79-01). Licensee responses are to be evaluated using criteria 
.. 

being deqeloped specifically for that effort. 
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(Z) Accepc.able ~ec.hods :~c caicul~ti!lg aad 
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c:;ad.~~se: ::;pes .;;: ~l.in.c:;, ::..~ ~~!:.~:::..·: 

e!l"teLo'9e s::.c~n ~~ .:..99e~a:.~: C ::ia:r Je
·.:sed ::c .~u.a.1..:...::.-:1i:;.oa. ::s.:.:.::.~. 

1. ~STAi!LiS~NT GF 7:-U: QUAL:~ICAT:o~ 
?.l.P~1tE'I'E.?~S !OR ~ESIG~f 3A5 ~5 :.?,-:.~iLS 

l. l Temt1e:-:itu:e aad ?=essure ·::mdi::.<.Jns ~n.s!.de 
C.Jn~J.iomenc. • '.:.oss·-Jc··:.ioLaac. .~.c<:idenc. (LOCA) 

( t1 . , Same as Cai::.ego.:--r r. 

(2) Same ::is Categoc-,1' L 

Dr-; ::un::..J.:..~:mea.c. - t!.se c:::! :same :ca:.J.i~e~c. 

::iodeis as ~!l· ~:.i\:.~·~ar~; I. !~e 3.ssu.uuc.!.oa. 
of ~ar~ial :evaporiz3c.~oa ~i:~ ~e all~~ed. 
Ot~er assu.mpc.icns :~ac :educe :~e c:~9e:~~u=2 
:.-2S?oase of :b.e couc.li~e~: ·.;i:...: J:! : 1;alu.a:.:d 
aa 3. c3se-by-c3se ~asi3. 

Ice C.Jaci~nse?:' C.Jnt.l!.:-..mec.i: - Same as 
Cac~gary [. 

x 

. --: -·, 
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CAT=:GORY I 

?lanes ·.ont.'i. C? SERs rssued After' 
July l, 1974, and Equipment ?ut"c.':ased 
Affe~ )fovembe:- ts, 197~ 

(1.) '!'he c.esc. ?t'Ofiles i<lcl.uded i.::i Appeadi:c A 

c.o IEE:: Sc.d. 3Z3-i9il. s~ould aoc. ~e coa
side::.ed an acce;it:able al:e::nac.i•1e ia· 
lieu of using plane-specific coaeaia
:neo1: tearpe:-a:.=u~e and ?ressure design 
profiles w:iless plant:-specific 
analysis is provided :o. veri!y c.he 
adequacy_of c.hose profiles. 

l.1 7e!1roe~a~ure 3nd ?~eSSUC"~ C~adiCioas 
laside Coa~ai~.Jneric - ~ai~ S~e3m ~i~e· 
3rea >c C·~SL3) 

( l) !he -:?a.viroamenr:al ga.r3.mec.e:-s used. :oC" 
equi?mene qualiiicaeioa should be cal
culac.ed ~ic.h a plant:-speci;~c ~odeL 
::eviewed and appro~ed ~y :he 3t:aff. 

(Z) ~odels :hac. are accepc.able :or calculac.
ing coacai.c.meac ?a;amec~~3 ar~ lisced 
in SeC~ioa l.l(Z). 

(J) ra lieu of ~sing_ e~e ?laae-s?ecific 
~oat.aiC!.=neoc. :emper3C.u~e 3ad pr~ssur~ 
design ?~Ofiles :or 3W"(t aad ice 
.:co.denser[:~ {]; la.a::s, ::!le 6:!a2ri= 
envelope s!lcwn in Appendix C :lay ~~ 
used :9""e' ~~~i~es·i11 -~s-~-~-

(1.) The :est: prociles iacltided i.a "-P?etidi:< .-\ 
co ~!!! Sc.d. JZ3-19i~ should aoc ~e coa
sidered ao. ac:cepuble al:e.::at.i·.r~ i~ 

:ieu of usiag ~laac.-speciii~ =oat.ai!'.!!Ilenc 
i:.e~e:-ac.ure 3ad ?t"es~ure ·:iesig:i ?roi:.les 
u.::.less ;Jl.in:.-speci!ic .l.0.3l.J"'si.s is _?r·:l'
•.rided co ·.re-::if.:r :.~e ·adequacy of ~ose 
?~Ofil~s. 

(3) ~a.e~e qu.alif~cac.ioa ~as be~n c~mpleced 

"::iuc. oal:r .:..JCA =cadi :.:.oas ·.,e::-e consiCe=ed, 
i~ ~us~ ~e 1emoas~:aced :~a:. :~~ ~UCA 

quali!icat.ioc. condi:.io::i.s. :!:<Ceed :Jr .1re 
~quival~a~ :u ~~e nax~u.ai calcala~ad 
~!.3 coadicioas. 7!:!.e :olLowia~ ~ec~

aique ~s accept:able: 

(~) C4l~~la~~ ~~e ~ea~ c~zpe:ac~=e 

~!lvelcpe :=om .10. ~..SZ...3 LLZ i.:g i 

~odel ~ased ~n :..:.e 3~aiZ'3 
.app-r~ved assumpcioas ,je.::.:.ed :..:i 
Sec-:ioa : . : (2). 

:~J Sho~ :::iac. ~::ie ?ea~ sti::~ce 
~~~er3cu:~ ~i ~~e corapoaenc :~ ~e 

:1uali!:.ed ·:ices :io c. ~.:.r;c~ed :::.e :.cc.; 
~uali!~:a~i~a :ampe~~~~=e jy :~2 
::iec.::iod jisc'-1.Ssed ~.:t ~:'°"' :! Jt 
Ai;rpeadi:c 3. 

?!.ants Wlth OL Applications Cu:r.-enc.J.y 
t:ndet" Sta.ff :te•riew and CP SE~s issued 
?:-ior :o July 1, 19'74, and Equipment 
Pu?"chased 3efore · ~foV'e.mber- 15, :974 

(G.) Same as Category •. 

1.2 !e!!Ille~at~re Jnd ?=~ssu:~ Co~dit:o~s r~si~e 
Ccac..ai::ime!lt - '.'!a!.!l 3te.?m :.:.::.e 3?:'~.?k l:~SL..3) 

(1) ~~ere 1~alificacica ~as ~at been =~~
plece·~e : ..... s ·---9 --~:a-a J • : 7:... -~a
-..; . .i; ... -~" 1" ,= ...... "'c:"3 -s.:ed~~~;.:! 

envirolll!le::ical ;;:ar3meters !.lsed -fur 
equipment quali:icacioa snould be 
calculated !.lsing a ?lane-specific 
model based on t~e staff-approved 
asswnptions di3c~ssed ia ite!ll l cf 
Appendi:t 3. 

( ?' _, 

(3) 

Other ~odels t~ac .?re acceocabl~ foe 
calculatiag coatai.:i.ment ?a~ameters 
a=e lisced in Sec~ioa l.~(2). 

Same as Cacegot] I. 

(4) Same as C.a::.e~ocy •· 

(3) ~Qer~ qual~!ic~~ioa. has Oeen comcl:c:d 
bu~ ·Jn~·1 :ccA c.~ndi::.:.oas :.;e:-9 .:~s:.dc!."~d., 
~ i.t. :nus::. be ciemoa.sc~:i:.~d :iac. :.:.: 
LCCA qu.a.li:i.cat.i 1Ja' c:Jadi.::.ioas e;cc:~d :::c 
are ~qui-.;al~=.c ::J :!::.e ::ia:c:.~u.::i c:il:~l.iced 
~St.3 c:adi~iaQs. r~e :ol~owi4g :zci
aique is ac=epcabl~: 

(a) i:al:;.ila~e ::i2 ;Je3:C :.earpe:z~:..:.=~ ===ni 
1n ~S!..3 ~siug 3 ~adel jased j~ :=e 
scat:· s .lP!=:':JVed ..iSSwnpt:i.·:JC.S ·.i:.s
i:~ssed. :..:1 :.::m : .J E A99e~di.:.: 3 . 

/ 

(;,) Sa!lle ls Sac.ego=:' : S=c:::~oc. : . :.·}..; -~'J). 
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CATC::GORY r 

Planes with C? SE?..s ~ssued Aftet" 
Jul;; l, 1974, and Squipmenc ?'.lrc~ased 
After ~iovembet" ~5, 197'1: 

If the c3lculated surface tem9era
ture exceeds ::he·~quaiifica
~ion ~emperatace, th~ s~aff ceq~i:e! 
tb.ac. (i') :.-equaliiic:i.t:.ioa ::.esting 
be oerfor:ned ~ith aooroo::-i:i.t:.e 
margins, or (ii) .q~iified pb.ysic:i.l 
;irotect.'ioa he pro7ided ::.o .1ssu::e 
tb.ac. ::.=e 3urf:i.ce ::.eoperature ~ill 
noc e~c2~d the 3C~ual qualific~
tion ::.emperatur~. :or planc.s ::.=at 
are cur=~nc~y bei~g :e~i~wed, or 
~ill oe submitted :or •n operating 
license ~evi~w ·..-ii:.~i~ si:-c llon:~s 

from issue date of :~is reportl 
~ coll!1l Liance •.;i :J. i.::ems 
(i) ·n ( i.il aoove"':'epr!!sent$ a 3ub-
st.J.:iC.'i..3l :.Cio.lc"t .. ..\·~~e st.aif '"'ill . /J 

CATEGORY Ir 

?!ancs Wi::.'l. OL . .\pplicac:ons CLi::-:-en:ly 
Under Staff Review and C? SER.s Issued 
Pr:or ~a July 1, 1974, and E:qu!.pmenc 
?urchas~d 3eiore )fove::ibe:- L5, l97~ 

(c) If t.he calculat.~d aur:ac!! t.e~pei:atui:e 
~xceeds ~=e ~qualificat.!.oti 

:empera~ure, c~e s~aef =equires :hat 
(i) addit.!.otial just:.ificatiotl oe 
orovided ~a demonst=ate ~hat :he 

~..\~_;,.~;,~!,....;.Q0S°C?'t -::an :naio.t.aio. its· :"~'=!ui::!d 
~ 1 fun~tional opei:ai:Jili':y ~ - ':l ;.;.s 

i'r'~J:C.Rmea""- ase1e.:.a:._i ·.:.:~ _!?e 
:al:u.:;n_g ::sia',;-su::'f.lce ·':ezpe:.-at.u.::!!, r-z:i-,,,_;._._~ :..)_,.,._. , 
or (:.i) :equali:icac.ion :..est.:.a.g be ~ ~ .... ..:. ..J · .,..,.....; 

per:or:nea ~i:~ 1ppropr~~ce ~a:g•cs, ~.\.....~ 
or (iii) qualified ?Cysical ?COtec-
~ioa be ~rovided :o ass~ce ~hat ::e 
surfa.c2 :~mperac.~c~ '..ti:!. ::.ct ~;,c2-::d 

t:~e act.u..il qual.i.fic:icioa -':.:!::tpe=3c:.:.r~. 

coas:.der lcidi:::.cn..al ~·;-~.; ::.: -, .. .; .;i.e. ;..........r._~~~~ 

submit:.ted by t~e appLicanc af -~e'r J 

pr:•1~:-mef"~ ".'riec:1ac:·, 'Q. ;';i:'j! ~ ' I 

~...l..oc,.i!·.»r.?-.:;.~"':'"""-,. .'-i,J,...r-~-.._~ ... ,__ ~)~ 
/'~~~ ~~ ~~-;-,,- ....... ~ .::-~~ ·( ~ :;,. ~:..:s :::f1_;=r-eu· 

1.3 Zf:ecr.s of Chemic:!!- Soi:av ".'".:_,.~.:..__.~S' ~· 7 .l.J !'.ff<?cts of C~emi.:al So:-3v 
~...._ ~ ~ t...__ ::..;......:. e--:&..(~-

~e et:~c~s cf ~ausc.ic 5p~ay snould be 
addr2ssed ·for :~~ ~cuiQ~e~c cualificacion. 
!~e conce:ic.ra~ioa. oi ·:aust:.~S ·ised for 
~ualif.!.c~cioa. sliould Je :oqui·;.ale!J..1: c.o or 
~or~ se~e:e :~an ~~ose ~sed L~ :~e ?Laa: 
c~ac:ii:.=ienc spr~y 5ysc.am. ' r..: :.he chemic.ll 
c::mpositioti .;if ::=e csustic ;pr:i.r :.au ':ie 
~:fec~ed Jy ~qui;menc. ~al~~nc:ions, ~~e ~osc 

se'te!:'e ..::aus~.:.c sp=~Y ~nvi=~u.roe!l1:. :~ac. ~~st.:.l:.s 

==om ! sin~le fai:u:a ~~ :~e s~ray system 
s~oulci ~e lssu.me<l. Se~ SRP Sec~iou 6.5.: 
r:~rt7£.G-;5/037g) I :;>a:'3.~t"a~h r: ~ :.~:m (e) =~:: 
:~us~ic S?ray scluci~u ~uideliaes. 

~-~ ~adia~:on Ccndi.:i~ns I~s~d~ lnd Ou~side 
~.:at.~i..:uie~c 

:he :adiaci~~ :nvi=~c.me~c !or ~uali~ica~ion 
of :qui9c:ienc. sb.oul:i · ::~ Jased ·~a :!le :.or::1ally 
:x?ec:.=d :atiiJ.c.ioa :!l,1:.=~c:..'De:lt. over :.=.2 
equipme!lt. .qll.ali.:i.cd li.ie, ?lt.:.s :.b.ac. asso
ciated ~iti t~e ~ost iev:re iesign ~asis 
ac:!.de!l.C. (J3A) ·=.t:::7..:i~ Cr Evllot.:ic.g ·..;hich ~!:i.a.c:. 
eal!i:Jme!1~ .nus'C :~!.'.!lai..a. :'J.C.c~ii.Jc.ai. :~ should 
Je issu.meri ~~ac :~= JSA :~la~=d :~7i=~il.:?le~c~l 
c~nditi~as ~c:u= at :~e ~~d Ji ~te ~quipme~c 

;uali.:i:d Li.f~. 

c:,e ;amui.~ ~:i.lc~.:.at:.!.,JtlS !.:i. .l.ppe:i.di;c J 3:ld 
tt~ :~l~owi~~ ;as:.:~J~S ?rcvide in 1ccepc· 
10!..~ !ppr~aci fJr :swbl.i.s:..I.~~ :ad:..a:..:.oa. 
:.:...::i~s ::.i:.7 qui:.:..::.c~c..:..~a.. Atld.:.i:.:.Ja.al 
~sdiacian ~a=~~~s ~de~~i.f!ed ·i: 
Sec:i•Jc. -5.J.l . .3 =>£ :ZIZ Std. 313-~97~ :.:;,r 

Same as CategoJ:7 • 

1 ' ..... ~adiacioa c~adi:~oas :as~de l~d Jucside 

3 
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CATEGORY r 

"' ?!antS :~it.'1. CP SE.?.s Issued .-liter 
July. l, 197~, and 2quipmenc ? 1.irchased 
A.fter ~Tovember 15, · 1974 

( 1) The source i:.e::::i ':.o be used L.!l. determilling 
cl::.e radiatioc. e!Jviroc.meni:. associated ~ich 
Che design oasis ~OCA should be i:.aken as 
·ac. instaa.i:.ao.eous rel:~ase from tl::.e fuel 
to i:.J::.e a::.:nosohere of 100 oerceat of the 
:i.ob le gas.es,· 50 ?ercent of cl::.e iod:.nes, 
3ad : perc~nt cf che =e~aini~g :issio~ 
produc:s. :or all other :i.oa-LOC.~ design 
basis accident coadii:.ioas, a source 
::e:::n i::i.•1olving an inscani:.aae'Jus release 
f:om :he f~el :o t~e at.:nosOhere of 
10 percent:. of the :i.oble gases (except 
Kr-85 for ~hici l =elease of 30 oerceai:. 
should be assumed) and lO oercec.c of 
cl::.e iodiaes is acc~ptable.· 

(2) 7~e c:i.lculation of i:.J::.e radiation 
en•riroc.ment associated ·.;i~h design 
basis 1ccicents >hould ca~e i.:J.i:.o 
account ::ie ::i~e-deoendent i:.raasoort of 
rel'e3sed fission ?r;duc~s 'Jil:.l::.i.~." various 
regioas ·:li coai:.aii:meni:. and auxiliary 
s t.::~c::ures. 

(3) !~e !n.it.i.ll .fis:::.buc.ioa ~f 3.C:.'!.v?.::.7 
~ii:.llia the coa~ai::iment saould oe 
based oc. a ~echanistic1ll7 r1cional 
~ssumpt~on. ~ence, for ccarcar~~en~ed 
cont.J inme~c.s. st:.cb. lS i.a. 3. 3rl'f"'R ," a l.a ~-;~ 
?O=cion of ::.:i.e sou=ce should be ~ssumed 
:.o ~e L.:J.i::.ially .:oni:ained !.:i c.:.e ..:i:-r-'eLl. 
1".::le assu;npcioa ·Ji !..llli.!or;n dis::c.ibutioa 
of 3.ci:.i·ri:.y ::.h.rou.gO.ouc. ':.he coac.a.ii::.ee::?.c 
3t :::.i.ule zero is· 1oc. .ipprop'C'~ac.e .. 

(4) Z!~ec~s of ~SF 3ysc.e~s~ sue~ 3S 
coc:c.a.i.om.e~t .s.;n:·~:rs aa.d .:::at.~in.me.at: 

7e~tilatioa sad E~l::at~on sys:::.e~s, 
~~ic~ ac~ :o =emove ii=~o:=e Jc::4i~7 
aa..i :-edi.s c.:!.buc.e lCt~-;i::7 . ...,i :b.i:i coci
:::.aic.=ne~~, shouid Je calcul~ced ~si~~ 
:he ;ame assumpt:ons •.ised i:t ::.he :::11.
c::.lat:.·~a ,Jf :Ji:si:= dose!. See 5RP 
Secci.on 15 .6.5 CXw'"REG-75/0Si) aad. :he 

CATEGO~': ~I 

?lanes Wic:i OL AooLic~cions Cur.ently 
Under Sta.ff R.errie\:,_ .wd CP SERs Issued 
?tior ::a u"uly - 1.. 197-.1, and =:quipmen.t: 
Purchased 3efore )fo•rembe.:- 15, 197~ 

(5) ~ia::.ural :!eoosi::..:.oa (:.. e., jLac..e-'JuC.) , • 
Of. airbor=e __ .!C~i,;~C7 3~o~J.j ~~e. -U.iL. :_ _ _:.d.=.7"1:-..:~ 
'.lSl::.~ :i :'1ecaac.isc.:.c ::ioa.eJ. ~c.a Jest:. 
es~i.::a~~s :o= :~c ~ociel Jar~me~~=s. 
:ie assWIItJ~io~ )t SO ~erCsnc :~scan· ' 
:a~eous ~iac~-~uc Jf ~~e iodi:e ! 
=2i23s~d-!=om ~~a core s~oulj 1ot ~e ! 
~ade. ~~::oval -~: iodi~e :-:-~m su=f~ces 
·J~· st:.::!am ~~acie::i.sa:~ f2.·Y• Jr ~astlo£! 
~y :.~e C~ilC.1i==J.e.c.t. .ro'CJ.7 :!Ia7 ::J~ 
~ssumed L: ~uci :£:2~~s :an.Je jus~i-

. ::.~d .iad. ~uaa::.:..::::d "::r l=.al.:tsi.s ~r 
~:c;Jeri.:lea.c.. 



CATEGORY 

?lanes witb. C? SERs Issued ,\f:er-
July 1, 1974, and :'.quipmeric Purchased 
Aftei: November 15, l9i~ 

J:o1 The ;fad~ioc~/ enrirorunent. sb.~uld be · 
r oa:;ed o..i faotors' s~c: 'as ::he loc:at:.ioc. 

aoo C:~C:ellt?~a;:foc. 0 f radfoac:t.:Lve / .. 
;;<ae.efhl !'/loc:~t a~/ s~;.:ac:t:.u;:al siiield- . 
ln~ at.t:.ec.ua.¢!.oa. _f!l a.itr, OJat.er,/lllcY / 
omcapsulat.:.ag :n(!'teri;tls (~ch as :;he:rtb.
~g o/ cab1es)/ f , I , 

:or unshielded eauiomenc. loc:at.ed ~c. :b.e 
coat.aioment., :b.e -g~a dose and dose 
cat.e sb.ould :ie eoual ::o t.!i.e dose and. 
dose cat.e at. ::he "cent.e~oint. of t:.he 
co11c.ainment. unless it:. can be sb.own JY 
analyses ::hat:. loc:i:ioc. aad shleldi11g of 
t:.he equipment. reduces ::he dose and ·fose 

. 
Fa -c: unsb.ield~d ~qui;Jtnea.c., . ::.=ie bet.a doses ~ r 
~ t.he surface .of ::he eoui!lmec.t. should 
be ::he sum of ::he airbo~e- and ?lat.e-out. 
sources. ~e airborne bet.a dose should 
be taken as t.b.e :et.a dose calculat.ed :or ~ 
!d! i ·;;; e pi:i i.:..~ 1Z ~::ie c~c.taicmea.c. ceac.~r. 

Shielded componen~s need ~e quali!ied 
oal:: t.o c.::.e ·~amma ::idi.atioa-lc't~l3 
requi:~d, ~rovided aa 3nalysis or tast 
sb.o~s :~at. :b.e sensitive ?or:ioas ot 
~~2 :om~onenc vr ~~ui~me~c a~e ~oc. 
e:<?osed to ·~et.a :-:idiatio11 ,~r ::Uc. ,:~e 

e£::c:s of ~eca =~diat.ic~ ~ea~i~g and 
i.oaizac.i~n ~ave ~o ~el:cer~ous ~f:~c:s 

on compoc.ent. ?er:ot:::Iance. 

'? (.; .. .;ff. ·.: Mi a!.: a a. ;;;:ib les a :=:anged i.e. c:!O le 
::;::3ys :.=t :he ::oc.C.lia.::ienc. ;h.ould Je 
assu.'lled ::.o ":e ~:cposed ::J :iaJ...: ~:.e bei:.~ 
:"3CllaCJ.oa.6 iii:Yir ... #m:.?'s.i. ~.::ilc:ul.l:.ed f::ir J. 

~oinc. a~ tie ca~~e~ Ji tie coat.1i.::.r.ile~c 

?.L:.is ;;te ·~·:amma. :ay"'_ ..... , .:._:s:ez ....... c ~Jl
~ulated ~= acc~rdance ~i~~ Sec:ion :.~(7). 
This reducc.:.oa in Jeta dose is ~llo~ed 
bec.::iuse ~f :ie locjlized s~ieidi~g ~y 
ot~er c3bl~s ?lus ~~e cabl~ :rsy ic.~el£. 

'.'3 c..u1 ?:i.int.s aad C·:JaCill'.l'S sb.ould ~e assumed 
t.o be e:<pQsed :.o Jo::.=:. be!.3. :and sam..-na 
~a7s i~ ~ssessiag :~ei~ ::sis~~~ca :J 
:1di1c.:.oc. ?l~:e-cu~ ac~~vi~7 s~oul~ 
Oe .assumed :.J :~!!lai=. ·~o. :~e ~qui~Cle!l.~ 
suriac~ 1.l!l.l:ss :=:e :i::c~s ·Jf :::.:? 
=~~oval ~eciani~~s. suci ~s 3~C~! ~as~
·~f: or st.aam ·:~adensai:a :::Jw, CJ.:J. ·'Je 
~uscifi~d ~nd ~uac:i~!ed ~? anal7s~s 
~ C ~=<?~ ~-:.!:le!lC. 

· r ~ ·:caJ9onen:s ,: :~e ~:ne:-~~!l.C7 .:~c~ :::oi· 
~~; z7s~~~ (!CCS) Loc~ced Jucside ~~a
:.:n.:.me~r. ( ~. ~. , .?'.lnrf'S, ·:·al;.·~s. 3<!.als 
.!ad ~l~c~=~-:J..i. ~q_ul.;:me~i:.) 3b,oul-:i J~ 
qu.aLi.:!.:2d :.~ . .,,,_::.as::..iad :~e =~ciia:.=.~a.. 

-

CA':'ZGORY U 

?lant:s "1/ir:b. OL . .l...colicat:.ions C~r-:-encly 
under StJJf Revie1v and C? SE?..s issued 
?:-ior ~o .july l, 1974, and Equi;Jmec.c 
Purchased 3efore :rovembe.r 15, l9i'l. 



CATEGOR~· I 

?tants wtt:i. C? SEP..s i:.ssued Aftet" 
Jul7 L, L974, and 2quipment ?ut"c!lased 
Aftet" ~fovember- 15, 1974 

equivalent. :o Chae peo.et.•at.i:i.g :he coo.
~aiament:., ?lus ==e a:q>osure f=om :he 
sump fluid using assw:ipt.ioo.s coo.siscent. 
wich cb.e .cequiremenes st.aced in 
.;ppeo.di:< lC i::.o 10 en ?a=c 50. 

! ~/ J.Y-s1 :'.quipmeo.c ':.hac may ~e exposed co ':adia
cion doses below t0 4 .cads should 
~oc be coo.sideced to be exempc f=om 
~~diacioa quali£i~a~ioa, u.a.iess 
analysis suppoco::.ed by cesc dat.a is 
provided :o ~eri!y chac ~~ese levels 
·.;ill noc: .legr3de :!l.e upe:-.lbilit:.7 of ':.he 
~q,~iprnec.t:. below. a.ci:~gc..abl~ ·1a lL!es. 

(L~) !~e ~~aif will ac~~pc a ~ivea.c~mpoaeac 
,_. __ :._o_~e qualified pr~v-iJ.~d _:.,e s;igl.:. __ r;_ i_,;'C 

/:;<, :;;.,,,.,,,,,..; :an~ c::.ai::. c:::.e ~ompoo.eo.i:. ::.as be::!::i. 
qual~f~ed ~o io.ceg=aced bee.a ~ad JaolU?la 
doses ~b..i~~ 1:~ equal ~o ~r ~igher ::aa 
:~ose le~els :esul~ing f:om an analysis 
sioilar £~ ~acur2 and scope :o :~a~ 
~aclu.ded ~.:i. Appeo.di:c !J (·.rtticl::i. :.:Lses ":.1e 
sou:ce c~~ 5i"1ea. iti i:.a."D (l) above), 
and :.~a~ ~~e CCQpoaenc.. i~c~:-por3ces 
appro 1itiac.~ :ac'Cors IJer~i:.e:it. to :~e 
?l~ac design aad oper~c.ing c.1acac~~r
i~ c.ics, as ~i~e~ i~ :~ese ~e~e:a~ 
g•.iideli:es·. 

l 3 ~ r..,nen 3 conse:-13c.i·1e .:i11alysis ~as ::oc. 
'.:e2Il pr~·.r-=.ded -by :.~e applic3at:. :o=: .sc.~tf 

:-evi2w, :t.e .ii:af.f ".J:!.ll •.ise :!:.e r1dia~ioc. 

~~v1:oamenc. esc:..aacas ~oaczined i~ 

Agpendix J, suicabl7 =or~ected f~r :~e 
dii:==~nces i~ :e3c:or ?Ower l~v~l, 
=:rpe, C'!)aC.ai:unecc:. size, :ia.d o~!'tec 

i9pr~g~i3~e :1c:ors. 

L, • .:. _!:~ .. ,:_=.,runen~.1l ·:.)ndi:~oas :~::- 'Ju:side 
C~ClC.li.=..'ilea.i:. 

!:qui;nne!l.c. .!.oc3t.ed in._ ~ec.e:-::il ~l=iac. ac~3.S 
jU~Side coacai~e~~ ~ae:a ~~ui;~e~~ is 
~oc. subjec:.ed =~ 3 desi~n basi~ accidenc 
:n .. Ti:oamen.c. should be qu.alifi~d t.o :.~e 

ncr::al and ~bGQ.rma! =~cge of ~~vi=o~
:ne:.:..il c~adi::.ocs .?Zl?JYte~::.-~ ~cc!!r a.c. 
:.~e.~ i:P.:!'!a;·:::.a,.:..oc.:.:.ioa.. :-f·.J:;u.-·:A--._I. 

.-:_l-·<1._'~,....-.-

7 ~ ::qui;urie-o.: ::.o:. 3~r7ed Jy ·:11ss t::: 
~nv~=~nmeccal sup90~~ .sysce~s, J~ 

ser-Tii!d b:r !::ass :z .su.;>po C'~ :iYS :.>!m:S 

:~ac. ~ay ·~e 3e<:1..l:~d :!u.ri.::.~ ~la..c.c Jpe:-g
:.i.ua JC' shut.down, s:..ouid ·J~ -~!.!a.L.!.El.ed 

:.~ :~e ~.:...::i:.ing :~vi.::JC!Ile!lt..:il :o::i.ci:.::..:.-~cs 
:=.a:. ..:.r~ rr;_e·:.:i -; ·--· 
::.oci, .isSu.mi.:.'S J. ::ss -J~:.=.e ~!l'7""..:~a
.=e~i:.3l .iuppc ~: 3:1s Ce!Il. / 

/ . ' "'.: I ;l 
·- p.=s.-1. :...--- "-... ~ 

II 

CATEGORY rI 

?!ants r,'/it.i.'1. OL Acoli::aC:.ons C:..ir!"er:.c~:r 
iJndet" Staff 2.evie•N and C? SER.s Issued 
?riot" to July L, l974, and :::quipment 
?urc!lased 3.efoC'e )i"o1;embet" 15, 1974: 

Cancai:imeac 

~ ( .,_,,, 
;.,~J 

:, ;;;( 5ame 3.S ·.:ac.e~O:'"J _, or, :he:e .:iaj" ·,e 
desi~ns ~h~~e a loss ~e :.~e ~~v~:oa

:-:ie~t.~l su?po c= :i:tsC~!'ll .~ay e~"90se 3ume 
-!quigme!l.C :~ ~a.·r~:oam~!l::.3 :::.ac. ~:-<:c::?ed 

:!:e -1u.ai.:..::..~d _!...:...:ii:.i. :."Jr :=.es~ :i=si.5!ls. 
~99C~p~iate ~oa~~oc~~g -~e7i~es 5houid j~ 
?:~vided =~ iL~== ~~e ·)?~~1~~r :iac 
1baor::ial ::~c.d.~:.:..Jc.s ~=<ist:. !O.d :o ?-er::ii: 
1n 3SSessme~c J~ =~~ :cndi::J~s :=ac 
occ~==ed :~ o=~~= :~ iec===~~e ~= =~=
=~-:~::.~re ic:.i.·::a, sue.::_ ls =-~?lac.:.=i.g ::;.n7 
:itiec-:ed ~qu.!.;:nec.:., ~3 ·..-a::~c.::ci. 



.. 
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CATEGORY [ 

?lanes wi.cb. C? SE::ls !.ssued Atter 
July 1. 1974:, and 2quipmenc ?'.l.rc!:lasec 
After Nov·ember !.5, l97'l: 

( j;J?f E:quipment located outside contain
ment that could be subjected to iigh
ener~y pipe breaks should be qualified 

2.. l 

'< to.- t!:J.e cocidii:.ions resulti.:i.g from 
i:.!:J.e accident :or t!:J.e duration reauired. 
The tecb..!liques to calculate t!J.e· · 
envirolllllental :;iarameters described 
i.:i. Sections l.l t!J.rough 1.4 above 
should be applied. 

s~!ec~ioa ot :-:!e~~ods 

(1) Qualification :net!:J.ods should conior:11 
':.O :tie :~qui:emenc.s-- deti.:ied L:J. I!Z:: 
Std. 323-197'-. 

(2.) !j,e cb.oic:! of :~e ::tei:.!:.ods. 3elec~ed 
is lar6ely ~ ~acce: of ~ecb.nic3l 
judgment and anilabili:y of infor
~atioa i:.!lat ;uppor:s the conclusioas 
reached. E::i;perience J.as sb.o-.-a :!lat 
~ualificar..ion of equi~m~a~ subj~c~ed ~o 
aa accid~nt e:vi=oruaent ~ichout :est 
data Ls not ~dequate to demonstrate 
fa.c.c~~onal vper3bili:/. I~ geaeral, 
t~e s~~E£ ~ill noc acc2~t 3aalysis ia 
li~~ .:Ji :esr.. Jae.a: u.nless (.a) i:.~sci..ag 
vf t!J.e coll!poae.at is i:::iprac::ical due :o 
size Li~i~ac~oas, and (b) ?ar~ial 
::f?e i:..es::. dac.2. is ,trovided :o 
suppor:: ::.!J.e aaalT::.ical assump::.ioas 
and coaclusioas .~23c~~tl. 

(.3) !!:e ~.avi.rol'Dental qualificatioa of 
:qui?men::. :x;iosed ::o D3A eavi=on
nents s~ould c~a£oc:n :o :~a 
:ol.l.o.;,i.c.~ ?Osi::.ions~r:i.e bases 
s~ould Oe provided :or :~e ~i~e 
!.:ic.er7al re".!ui=sd :or ·'JOerabili~y 
of ~his equi;rnenc. :'he- ope=~bil~:7 
c=icari~ 3hould ~e 3peci;~:d 1cd :~e 

safet7 ~ar6i~s ~eCi.::etl. 

(~) E~ui;meac ~hat ~use ::m.c:~oa 
~ ·~rd2r t.a ::iic.i~at.e lc.:r acci
den.c. s~culd ':e quali.!!.~d ~V 
:.as: :.J de!llO!lS\;.~.:ic.a ::s -=p-e!'1bil
L~7 for :~e :i.:l~ :2quir~d ~~ :~e 

envi=~ame~c~l ;oadi:~ons :esul~~~g 

f:cm :~ac 3CCide~c. 

C:i} . .\n.7_ :qu.i;a::e!lC ~sa.fe-:·l-:-2lac.ed .,_ 

~~~~~~~-!~~~~~~=~) :~=-:~ ::~:~~e ~~~:: 
1c:~ie~c, ~uc :~ac :~us~ ~oc ~ai: ~= 
,i -=ac:ier- ,:~-=.::....::en.:.al :o ;il.in.C. 3af~~/ 
·p !c-.:'..-ie::-: -~-ii;:·' ·a .:.'i.:.:.t._.;:-ea;;,;; 1 
s:::.o·ui.d 'Je ~u.al:....::.:d jy :.:sc. :~ 

·ia::?cc.sc:-:l::.~ ~:3 ;:~~ac:.:...:..:·!' ::u ·.;i.:=.
sc:.inci ~=7 ic=:...:!:n.: ~.c.·:i::n.mea.::. :~c 
::.:::e :.;_=.e 7.?..:::.::.5 ·-•h.i :..:. :. :. .nus~ ::cc. 
:1i-'.. 

CATEGORY !! 

.?!ants Wich OL Aaalicacions Cur::-encly 
Cinder Staff ?..evie1;1 and C? SERs Issued 
Prior co -foly l, 197~. a..'1.d ::quipment 
Purchased 3e{ore )l'o11embe:- :s, :974 

!:quipment. ~ocated outside contai=ent· 
t!la::. could be subj ec:ed ·:o :i.igh-eneqy 
pipe .breaks zb.ould be qual.:.fied t.o ~ 
tb.e conditions ::esultiug fr<::m c.b.e acci- '
dent for tb.e duration· requi::ed. ~e 

techniques to.calculat.e the 2nvi::onme.atal 
parameters desc-:i!led ia 5ec1:.:'.oas l.l 
::.b..rougb. l.~ above should be appiied. 

2. QUAI.r!ICAT~O~ ~-r:~ocs 

Z. l Select.ion of '.~ec.!J.ods 

( 1) Qualifies c.ion ::::et.hods should ·:onfor::i 
~o t!:ie .=equi=eQe~:s deii..c.ed -in !~ 
Std. 3:3-~9il. 

(2) . Same as C.a tego r-1 ... 

(3) Same as C.it.egory I. 

:< 



... 
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CATEGORY r 

?!ancs with CP SE.Rs rssued After 
July l, 1974, and Equipment ?'..lrchased · 
After N'ov-embe?:" 15, l9H 

(c). Equipmeat that ~eed aot func:.ioa 
i:i order :.o mitigate aa7 accI.c.eac:. 
aad whcse failure ia any·mode ia 
any accident en•ri:::onment:. is :iot 
det:::imenc:.~l to plant saf~ty need 
only be qualified· for its noa
accident sertice environ:nent. 
Al:~ough ac:ual :.::pe tast!~g is 
prefer:::ed, othe: ~ethods ~hen 
justiiied ~ay be found acceptable. 
The bases should be.provided :or 
coacludiag that such equipment:. is 
~oc ~~quir2d co :unc:~on in order · 
to ~iti~ate aa7 accideat, aad that 
its failure i:i any ;node ia aay 
accident eavi::q,ameat is :iot ·fai:::::i
;nental. to plaa: safety ~ 3es" ·~;:,. 
11i-.:;as:ac:). 

(4) For eaviroa.ll:eatai quali!ica:ioa of 
equipmenc subjec~ ~a 2vencs athe: 
tb.an a DBA, ·•h.ich result in aoaorcal 
envirorunental coaditi~as, ac:.~al type 
t~s ci!J.g is preferr~d. :lowe•re:, 
3nal'ysis ~' ooerati.:ig hi.story, or 
an:r 3.pplicable ~omOinatica :b.e:eof, (~ : .. f~ 
c::>upled •,.;i~.1 ?ar~i.!l :::T?e cest~ -
be found acceptable, subjec~ :o :~e 
l~pi!.c:ibi!.i.:.y lC.d ·"!e~1il of Ln:ocma-
i::ioa :;irovided. 

(l) !es:: :::esul':.s shoul·i demoast:ate ::iat 
:ie ;quitmenc can ?e~:or::i ~~s :~quired 

. . . :'.l!lc:ioa :or all. se::"rice condii::ioas 
('~!",,..-·.:;:::.J •·qa_:_d (:.;i;.i :1a::gi.n) Ju:iag ics 

i!lS ::..J.l:ed lii~. 

(2) :::i.e i::.ems desc:::ibed. L1 3.ec::.ioa 6.J of 
r:::zz: 3t.:i. 323-L9i~ su~pla!!!en.:ed :~y 
i::e!lls (J) :hr~ugil ~}r below consti::u::e 
acc~ptabl= ~ui..!eli:ie_gl :or ~sc..abl~sai..~g 
<:es:: :;:r~cedures. ( f•1) .._,,,,,., _,, 

(3) '.bea es cab lish.i!lg ::.b.e s i.:nul.l ted 
e~virca.mencal ~rofii~ !or qualify~~g 
eqUi9me~: ~oc~ted :~siCe coat~ir.!lle~~, 
i: is tr~!::=ed :~a~ a 3~~gle groii~a 
Je used :.:ac ~a,1elc;ies :~e ~?:vi:';)runet:ul 

coadicioas :esul.::.i.:ig ::~m aay desi~a 
·~as i3 ~v~a.c:. .iur:.n:; "3.lJ.1 .node •) i ? L.ic.c. 
J9e=at~on (~-~-, 1 ~r~:~:e :~3~ 
:!lve.!.:ipes :'.:le ::o~d:.::..;ns ~~-:id.uc~tl ':7 :.:.e 
uaia. .i~~3ml:..:.~ ·J::-e:..it .J..c.d. :..-~ss-<J:-r:~oi.1n:: 

.icci.d2n:.s). 

~oui~ment s~ouli ~~ ~:ic:ic~d 1bove ~~~od 
:~v~i J= ~~~t~c:~~ 3~z~~~: ~~bme=~2~ce 
~y ~ocac~~~ :~e ~qui~me~~ ~~ ~~a~~!!2d 
:.;aca-:-~:.~!!:. :nc:~~su~:s. :,..-ae:-e ~ u:.:~e:!.': 

~s Loc~:ed ~~ ~ac~==i~h~ ~~cl~s c~s. 

·~ual:.::.::::3.c.:.Ja. ·J"! :esc. Jr: !c.al:rs 3 .i;.-:~u.;....! 

:.J 

CAT:"::GOR.Y rr 

?!aces With OL AppLicacions C:..ir:-encl7 
U'ncer Staff Review .and CP SC:Rs rssued 
?r..or co July 1, 197.J:, a.'1d Ec;uipmenc 
Purchased 3efo?:"e )fove:nber- L5, 137..; 

Z.2 Oualii~cat!oa bv ~es~ 

(l) Same ~s Categot7 !. 

(2) !"J.e it.ems .:!esc=ibed i.a. s~c:i·JiJ. : .... ·Jf 
:zzz Std. ~".'i-~071 stino 1 .a'""e,.,~-,.; -...., :.:e!llS 

(3) "~:ough·~;elo~·~;-ds~i~~t;· 
.a.c::ep t.ab l~ gui>:ie.l:..:.es Eo c :s ~.:..b li.sb.i..:.g 
~est ~:oc~dureS\. .. ._._; 

--



(5) 

' .• 
CA':'EGORY r 

Planes with C? SEns Issued After 
.Juiy 1. 19i4, and i::quipment ?urchased 
Attar- :rovember 15, 1974 

be used to demonst:.rac.e the adequac7 of 
sucJ:i. 9rot:.ec::.ioa. \./here eqUl?r.·.i!nC. could 
be submerged, i: should be identified 
aad demoast:.r1c.ed :o be qualified ':Jy test 
for the dur:it:.ion require~. 

The :empe~ac.ura ~o •hich :quiprnent:. is 
qualiiied, ~hea exposed ::.o :he simu
lac.ed ~ envi::onmeat, should be de£i:Led 
~Y' ::.he:::i~ou-;i le :e1din~s Jn or :i.s close . 
as orac::.~cal ::.o ::.~e sur!ace of :~e com~ 
poa~a:,;·Sei:ig qual~.:ied. 

!.-~~;-

( o) :'erfo C':Ilance ::!:.a n.c-:2ris c.ics of 
~qui;ment should be .·1eriiiied Jefo r:e, 
aiter, 3ad per~odic3lly i~=~~5 
c.est:i:i:;; ::.hrougb.ouc:.· its :ange ·J£ 
:equired operabili~7. 

CAT".::GORY II 

Plants With OL A;i9Ecations Currently 
Under Staff ~e~-ie~" ll!d C? 5E? .. s fssu.r::d. 
Pt"ior ::o .July 1, l97~. and 2qui;;menc 
Purchased 3efore ~fove:nber LS, 1'37~ 

(5) 
~:.UW~MJ 

Same a.s Catego=7 I. !f . tb.er:iocouples ' .. •:!-'---.4 ,..._.__,,_.., 
(a c gc J s ,..,_a s"e a( ;i r2 c·~..: ... al:-i:O ·~:..e ~; .....;..; 4..._j. 
-~mpocecri ·.ie-a ior. ·1&e'i 1•.!r:.ng ::.he ·:::, · 
:ests, =eat ~raasfer analysis should 
be used :o dete::mi~e ~e ~ :i!~e::a
cure • ~- Yea'&c .ac :!le comooat?nt. 
(Accepc.able b.eac.. ::.rac.s:fe:: ,iaalysis 
cietb.ods are ?rovided i."1 Appeadi~ 3.) 

(6) Same as Cac.egoq I. 

(i) Caust:.ic spray should ':Je iaco~orac.e.,i~ _ (i) Sair:e as C.ic.egot'Y T 

duri:ig si.mulac.ed ~~:fr . .:.:i5:;. -! .,. • ·;;,...) ; ,, ·' . 

(3) 
a::~ .,.,-"-'L ~~, .. ,,.,,...,___ 1:-~,__,.~):!• ; .,,.:. .... ...-. .~,,._.,;;.. -r-. 
TJ.2 oper1biEt:.7 st:.ac.us ·Jt equ.:.:;imea:::. ·--r:"- (8) Same as •::41:.egory I. 
3hould be 11100.i:.or~d ·:ont:.iauous ly durio.g 
tsscing. =~~ loag-cer:i ~~sci~g, ~ow-
e'1e:-, ::ioni~ocin~ at: ·iisc::ece :.~c.cr.,,.als 

sb..Juld 'Je j1.lsti.i!.ed if used.· 

Ex-oec:ed :xt:::e!lles i.a 001.1e: sutni 1-,.. 
·roi:age ::inge a.ad ==2q:.:..e~c:r sh~!.!i.d =e 
..l"f'plied .iucl.~S 3 i:iui.a c.;d :•:e=.t :.a.'ti=on
:ueac:.al ::.es ::.ing. 

( 10; Dust: en1ri::iru::e::it:s sb.oul.d be :idd.::essed 
·..rhea -'!?SC.3.bli3b.i.o.g ql!ali.fic=ic.ion se!:"'tic~ 
co a.di C.ioas. 

(::) Ccbal:--50 is -l!l J.c::~pcabl-e ssr'.ma ~J.dia
~ion sourc2 :~r ~~v~roc.me~c~l 
quali:ic1c.ioa. 

(l) The cesc sequeace 3~ould cocioc:i :ully 
ta :..:ie 5uideli~es :?SC~bl~shed ~~ 
Se~:i~n 5.3.2 ~f IZZZ Scd. J23-t9i~. 

!~e :~s~ ?~~c~dur~s sacu.ld L~su:~ :=at 
:~e same ?!~ca a~ equi?me~c ~s used 
:~:ougaou~ ~ie :;s~ scquenc~, acd :~ac 
::e :est: 3imuia~i!S lS ~iosi!iy ~s ?~ac-· 

:ic:ibi.e :.ie ::K;e(;-::ad-;..::~ :e=.7i.:oamen.c.. 
- / : , , 

- f.'QS'fo .. ,,_:__,,,1-~ 

::7'-::....~c-.·:.~ 

(9) Same as Ca:egor/ -· 

(10) Same as ~ategor] !. 

(ll) Sa~e 1s Categorf :. 

2.3 !~st Se~uence 

(1) Justi!ic3tioti of ~be adequ.aCJ J~ ~~e 
tes~ 3eque~ce sel~c~ed should :e 
:;irovided. 

(Z) ~e. :..!s~ sb.ou.ldAa~ -:lo~e.!.7 J.s ~:".lC~i
·-·~:::.o!.e :::e -3·~ ~ ~~;~?_e~::.:~. 

,. -· - /%'r--. ... r:--
\_,;) ~.:.e :.es~ ;=oc~'.!ure:5 znou.-.'..! :onio~ :J 

~ie JUi~~li~2s !esc:ib~d .~~ 5ec:~Ja 3 
,Ji :z.z.:: 5 :,j . J 13 - : j 71 . 
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CAT:::GORY ! 

?!ants with C? SE?.s !ssued After 
July 1, 1974:, a.."'l.d Equipment ?urc!:J.ased 
After ;:>fovember 15, 1974 

Qualific11:.ioa.by analysis or operating 
~~erienc~ .... :.=-:l::~e!lc.ed..; ..... as desc:ibed in 
I'"~:: Std. ~z .. :.1974 aad~Jcher 1ncillar;:
s~andards, ~ay be ~ound acce?t.able. The 
adequac7 of :~ese methods ~ill.~e evalu-
ated oa ~~e basi3 of 1:.~e quali1:.7 and decail 
-Jf \;.h.e in.fo~ar..ioa. submi::.ed :..::t support. ·jf 
:.:.e assr..:..-::-p'cioas ::iade :.ad :~e speci.:ic :u...o.c
~i~a aad locacion oi :~e e~ui?me~t. 7hese 
nechods 3:e =osc suiC3ble for equi;rnen~ ~he~e 

:est!ng ~s ?CecL~d~d br ?aysical size of :ie 
equi;ce~t ~eiag qualified. !t is requir2d 
t=..ac, ~he~ :~ese ~ec~ods are ~mployed, scme 
par:.ial :ype :.es::.s ~a '.rii:al ~ompoaeot.s of :.:ie 
equi?men~ ~e ?rovided ~a. suppor: of :iese 
::o.ei:b.ods. 

(~) Quanci::etl ~argi~s should ~e ~p9li~d to 
... L,-=- : _; -- :-3-·-e'"a:.s disc~ss~d. ::..n. 

.··.rpe -- -_-l:-__ : -:.: ~J ~ · ~ :o ~ss~re :~~~ ~~e~e ~~:~~-
~- ;t~..,u . .:~.:"""-e"l C..- .~r"'.:a-.- ·--ve Je.an ~,.,...,-~iooed ...:u- .. .:i:r 

I •' I •. /, ;" ·• -- ... w ...I.~ - -- -- - U '-- ~ 

~.LJ-J~,._..J.·,"'!>'.J ~esc.::.g. ;:.ese ::iaq;in.s sb.ould be 
appli~d i: ~ddi:ioa co any ~argi=s ~~~a
se:-J"a~:.sm) appli~d du:-i::g :=.e de~:.~1.l

ci:~ af :~e spe~i!~ed ?laa~ ;ar3cec~rs. 

(:) Ia Li~~ of )C~er ?r~posed ~ar~i~s :~a: 
~ay be f~U!ld ~cc~pcaOle, :ie 3u~g~s~~d 
·1ai!J.es !.=.d:..cac.ed i.=. ::::z~ S::d. 3::3·~97!., 
~~c:ica 5.J.1.5, s~ou:i ~e used is J 1uide. 
(~oc~ ~xc~pc~a~s s~~c.ed ~~ s~c~~ca :.~.) 

::J) ·~aen :!:e ·~uali..::.c:?c.::.oa. ,,a,velope ~a. 

Ap?e~di~ : ~s ~sed 1 :~e =al7 =~;ai:~d 
a:-~i~s ~ce :iose ~c::J1.1.at:i=..~ :;,r :ie 
~~c=~~~ci~s :~ :~e :~s~ ~~u~;=e~t. 

i..!::i~:.':!:.r:. .:~asc!:-:a~:.3u ':ias -1:='!.ad.y 
.:a•~H'., -::-9 .. .: •~,,..! ·-~b..!SZ :::::~ca-: "1:°'.::i.i :o 

.-,;._,,,:._o1_,_L 

:.s 

CATEGORY rI 

?lanes With OL Applications Cur:-enrly 
Gn.de:- Staff ?.eview a..'1.d C? SE?.s Issued 
?nor to July l, 1974, and Ec;uipmen c 
?urchased 3efore ~o<;ember 15, 197~ 

' ,.., 
(4un\e sugge.si::.ed seque:i.ce.,aescrioed ix>.t:.he. 'i 4/ . • • ' / ' I , II 1 7 ·-revision o,t :.he st.lnda.rd ~s .<:oCJ.-J. 

I I j , I ' I I .• I I. I 
s~deiteq a severe segue~ce ~or e1u1um.!" 
1.~ji,C.e~ con~id...,eo,t /iad /rn l be f.ll;ed. fj .. 
(t;.eu,_,,Jf oc.!:i:Js p,cgposeH aad fa.ind 
~cceptable.· ~ 

The staff coaside::-s ~hac, !oC' .,1"i.t.al elec:=ical 
equipment sucb, as penetrat~ons, conaec:ors, 
cables, valves and ~otors, and :raasmit:ers 
located inside coat.li~eac or exposed :o 
b.osc.ile steam eavi:o~...:ieats outside coat.aia.
~en~, sepaca~~ eff~c:s :eseing fjr :he ~os~ 
oart is not aa acceatabLe aua~ificatioa 
~e 1:.b.od. . t':::e . ::.es r.::.:i.g of stic~ 
equi~rnene should be coaduc:ed i:i. a ~a::.aer 

r.b.ac subjeci::.s t!:ie sace giece of ·equi;:me:ic :o 
~~di~~ioa aad c~e ~os~i~e s~e30 ~~vi=~r~e~c 
sequeai:.iall;r. 

2.4 Ot~e~ Qualific~:ioa ~et~ods 

J. 

Same as c~ce~ory I (~xc~p~ :ha~ I~ 
Std. 323-1971 a!ld 3!lc-i!.lary s1:.aad3rds 
e:idorsed ~t t~e ti.:le t~e C? S~R ~as issued 
':lay be ·~sed). 

::-'..l._'\GI~S 

(2) 7::.e ::::at"5i:o.s ;rov-~d:d i.:i :.:.e :'!s:.;:i · .. ·ill 
be ~vaLua~ed on a ~3se-by-~~s.e ~asis. 
Fac~ocs ~hat should Oe co~siie=:d :n 
·~uaati.::r::ig =ia:;~.:J.s are (a) ~.::.e ~nv·i:oci

~e~tal st~~ss ·:~vels :=duced iu=ing :es~

in~, (b) c~e iu:a~i~~ of :~e ~~=~ss 
~- _:, (c) :=e ~Ll.l'lbe~ ~: :.~e~s :ested 
~nd -:!"'.i.e 11J.:1Ce: .) ; :es~s ;ie:::)r=ied :~ 

:!le =.os:.il~· ec.~:i=:JC!:lec:., <d.) :!le ?e=
i:J::aanc: c::.a.c~c:..e::.s::;:s "Ji :.~e !qu:.9-
~eo.c ·..-n.:.!.~ SUCj:!":::ed ::J ':~2 :!:?"li::JC'.~e'!:C.ll 

sc=~sses, ~nd l~) :~e spec~.:~~d ~~~c~~~~ 



CATEGORY 

?lanes ·Hieh C? SERs ts·sued After 
July l, 1974, a."ld :Squipment Purchased 
After November 15, 1974 

account for uncerc:.:iiaties sucb. as 
p~oductioa errors and errors associated 
~itb. de£iaing satisfac::.or/ perfo::::aace 

-(e.g., •hen only a small aumbe: of uni~s 
are ::.ested). 

(4) Soaie .,quipaie.ot ;:ia7 '::le ::-equir.ed l:ly the 
desi~a to only'?erfoni its safet; fu.oc
tioa ·o1i t!:ii:i a short ti;;ie ?e :-iod ic.to 
:he ev.,nt (i.e., ~ithi:i secoads or 
:1i·nuees), .and, _oac:e its :uact.ioa is 
complete·, subsequent failures .ire sb.o·.ni 
aot to be detricental :o plane. safet;. 
Ot~er equipaieac. ;:iay aoc. '::le requi::-ed :o 
pe:!oc-::1 a safe~/ f!.l..Elc~ion bue ~use aoc 
fail ~ithia a short :ice ?eriod into the 
e:renc., aad subsequ~;c. failures· are also 
sao~-n aot to be det:i"'eat.il to plaat 
sa!ec.y. ~quipmea~ ia ~~ese ca~egories 
is :equi:~d ca :e~aia fu.c.ccional ia :he 
.iccident envi~oameac. for a period of a~, 

leas~ l bour ic. excess Of c::..e· ::..:.cie 
"ssumed in r!le ac:idenc. .iaalysis. For 
.. 11 ot!ler equi?~ent (e.6.; posc.-accidenc. 
~oai~oring, :ecombi~ers, ~ec.), ~he· 

10 ?erc~a~ ~i~e ~argi~ iden~i~ied i~ 
Section G."3.:.s oi IE:::Z Si:d. 323-1974 
oay be used. 

(l) Aging ~::ec~s ~n all equi?meac., ::-egard
less of ics loCacioa i~ :~~ ~laae, 

sb.ould b~ coc.si::ered a.c.d· i.::ic:luded ia 
:~e q~ali::.~~:ioa ?rogrim. 

(:) 7he Ce~=~d~~g :.~t1uence~ :is~~ssed 

in_ Sec:ic~s 6.J.J, 6.3.~ and 5.3.5 
~f ~Z!! 3cj. ;:J-19i4 ~ad ~~= ~l~c~=i
~aL 3ad ~e~:.~=i~al sc:esses 3Ssociaced 
wi:~ ~ye!:.~ ~?e:aci~a of equipmenc 
sbould ~e ccnsider.,d and ·included as 
~ar~ of :~e :~i~g pr~grams. 

(3) S:.rne::-~is-:.:. .. = -:!f!'e<:::s s!iould ~e c:Ja.s id~:~d 
i~ ~~e ~c:~L::a~ed agi=g ?rogr3~s. 
::.·,...es:.:. ;:i ~:.on ~hou.ld :Je ?e::::o ~ed :.o 
assu:~ :~3C ~o :c:o~~ 3yue:~is~ic ~==~c~s 

~av~ ~e~~ ~~e~cif~~d ~a ~a:e:!als ~~a~ 

~r= i:c!~d~d ~~ ~~e ~GU~?=~~c ~ei:~ 

.~uali.:i =d. . ... "ae:;e zyi:e:-;;i3 t.ic e.:.:~c-:s 

~ave ~ee~ ~~e~c~!!~d, ~~~7 s~ould ~e 

iccount.~d =~= :~ ~~~ ~:.ul~:i:3C~~c 
?ro-g:~ms. ~e:i~~ :.-.J ~r:..:'~G/CR-,J2j5 

I 
I 

i 
i 
I 

CATEGORY rI 

?!.ancs With OL Appilcacions C:.ir:-entl'.l. 
Under Scaf! Re1.-iew and C? SE?..s rssued 
Prior co July l, 1974, and :::q uipmenc 
?urchased B"efore .:-io·Jecber 15, 1974 

4. 

(4) Sace as Categacy !. <:iF, :=r -!!<iip.11~ 
~b.~L..b..de::.-p1a:.:.:.:._~ 1 a ... ?c""-.:-;J. 
-il..a.s.~.e-&Yi.!_d ~ot ... .i.a~ 

;dequa..cy ef .. ~e -a-' .. -g-;i'"'s -pec.::;aa. 

AG!~G 

(l} Quati~icltioa ?rOi~3ms :~a~ ir~ com
~i:~ed :o ~0~£0~ ~o :~~ =~qui~e~e~cs 

of IE!! St~. 382-1972 (:or valve 
operators) and I~EE S~d. 334-197! (:or 
~otocs) s~ould conside: ~he e!f~c:s ~f 
3ging. For :~is equi?menc, :~e 

.::a.ce5o::y I ?OSit.i.OaS O[ S~ct:.:.oa .!., 

are ap!Jlii:cble. 

(:) For other equipment, :he ~uali!ic3~ioa 
prog=auts :.e~d ~ speci.f~c.:illy .idd=~ss 

aging .. ~ ..;;..J~ ~u=ing 7..::di·1idu.:il ~.?se 
/ :-·ev·~'~, :~e 3::2.£.E ~;: :--e:~u:.:e -:=..J.:. :':'..~---· 
effcc~s ~~ igi~g ~e .J.ccauaced ~~= ca 
selected ~~uip~eat if ope:-ati~g ex?eri
e~ce or :es~i~g ~~Cicac~s ~ha~ :~e 

~qui?e::te:::.c. .-:ay exhi'.:ii:. delec.er:.ous 

.... :, 

L 
1...---,,;,);..J 

I 

~..._..~ ,L..\ __._!)"'--- -
[.,,' /' 

;,..._,_ -.:..,,.....f ) ;"' .~- f--r~ 
I 

.:..u.. ./~ ::::J •' ~ ,J..!._f I_ ..f: ... 

(SA.'iD ~3-·Ji't9) ,aad ~"t:'"'?~G/C:?.-·J~O ! 
(S."'-..!~ 73-~~52~ 1 "~ua!.i.:"i::::~c.i.ot1 :':sc.
~:ig ::·.r3l·..:a::.:..~a· ·~ua=~.!:=~7 ~;.!?o.r=..3, ., 

:or J~di=-~~n3l ~:!Q:-:::a~~~~. -....i. ___ -

:s 



) CATEGORY r 

?lants wi.t.."l CP SER.s !ssued After 
July l, 1974, and Equipment ?urchased 
At'ter N"ovember 15, 1974 

(~) !'he Arrheaius raei:hodology is coasidered 
all ac:cep::.able raec:.hod of addressing 
accelerated aging. Oi:her agiag ~et.hods 
::.hat can-be suppori:ed by type tests ~ill 
be eva_luai:ed 011 a case-by-case basis. 

·csJ Kll.own material phase cb.aages aad 
::eac::.ions shoiild ':le de:i::ied , i:.o. i::isure 
:.b.ai: ao kno·""1 cb.aages :cc":i: '"'itb.ia. 
che ~x~:apolacion limies. 

(6} :'b.e agi:?g accelerai:ioa :-ai:e used 
during qualificai:ioa c:.esi:iag and :.b.e 
basis upon whicb. tb.e rac:.e was es::.ab
lished should be described ·and 
juseiiied. 

(7) ?e~iodic sur-1eill~nce ~eS:iag :.mde= 
aormal se~ice ccadi~ions ~s 1oc 
coasidered aa acceptable ~et.hod !or 
oQ-~oi~g qual~ficaeion, unless t.h.e 
plaat design iacludes provisicas =or 
subj ec:.ing <:b.e <=quipaieae :.o the· liinic:.-

';;~ ~\1.~-:. _____ ;n~~I ~.:!a rioO'ui roar !:9' ..i,.z;. i:s -~P:'eE--~ 
~~ (specifi~d i~ Sec~ioa 3(7) 
c.f r:::z::. Std. 279-l9il) duri:1g· such 

'\ 

i 
' -

) 
\. 

(3) :::ffec-::s of rela::::i·~e 'lumidi::y :1eed :lo::., 
be considered in tb.e 3ging af elec::~ic3L 
c~bL2 i:su~acio~. 

(9) 7b.e qua.li.fi.~d :.:.-:~ oE che· ~qui;Jllleni::. 

(and/or coarpon~n: as ~ppl~c~bte) and 
c~e basis :or it:.s selec~ioa should be 
defined. 

/ 
(,9) 

I 
Qualiii~d Liie • i -""e&i 12-a,.1 J ·-es.:;.

.. es - ; =tis"" ,;a -a;:i~ saould ~e 
~sc~blish~d ~as~d oa :~e seve:i:y of 
t:..=.e :.escia.g ;JeC':'oC"Cied, :.ie -:on.seri1ai:.iscis 
a~loyed i~ :~e ~~c.~apolacioa ~i jaca, 
~he ~9e~aciag ~is~O.c:""'/, ind.i~ oc:er 
~e~~ods :~ac ~ay ~e ~2asonablT 

3sswned, coupled ""'i::b. ~'Jod eo.gi~ee~'i.:ig 

judgmeui:; 

(~) :-~e s~a£: ~ndorses ~~e =~qui:~m~~~a 

si:.3t:.atl i.:i r!ZZ Sc.a. J:~-t97~ :.=.ai:., '''7"..ie 
qual.i.:i.;:3i:.ioa. iiocume.:it..ai:.ioa ~=-a~: _7<:!.-ci:7 
::::tac. ~acll :.:rpe ~:e ~lec:.:i..c.:1.l ~qu.i;ime:i::. 

is -~ua.l.i.Z'!.ed :o-r i. ~s -a.g? i~ca c.ioa. .l:l.d 
~eecs ~~s l~~cif~ed ?e=:o-:-:ra~c~ 

:-:!qui:e.me~c.s. :::.e jas·i.3 J t ~u.al.i!~c.3.:.~.;ia 

snall :e ~X?~a~~~a :.~ 5aow :~~ :~La~~o~

s~i~ ~f 31: ~3c~cs Jf ?=oof :a~ded :~ 

3u99or~ ~dequ~c/ ~= :~~ ~~rrrpl:c~ ~~~i~-

::ie.Q.t.. Jac.i ··.!sed :~ .Jemoas~:a.c.e ::.::.e 

CATEGORY [! 

Plants With OL Applications Cur:-en!:l;,
U'nder S t3.ff :teview and CP SER.s' ts.sued 
?rior co July l, 197~. and '2'.quipment 
Purchased 3efore :·fovember 13, 1974 

3. 



CATEGORY I 

Plants with. CP SERs rssued Afte:-
.JW.y l, 1974, and Equipmenc Purchased 
After :N"ovember 15, 1974 

qualificar:.ioa of r:.he equipmear:. shall be 
per~iaear:. r:.o r:.ae opplicar:.ioa·aad 
o rgaai.:ed ia aa audi r:.ab le fo'=·" 

(2) The guideliae·s for documear:.ar:.ioa i.a 
IUE: .Sr:.d._ 323-19i4 :.;he::i fully imple
::iear:.ed are accepr:.able. 1'b.e documear:..a
tion should L~cl~de suificien~ ~nioc:ia

r:.ioa r:.o address r:.he required iaformar:.ioa 
idear:.ifi~d ia Appeadi.:< ~-

CAT:::GOR.Y U 

?~ts ','/it..'1 OL Applicac:ions' Cu:-:-eni:.ly 
Under Sta.!f ReVi.ew and CP SE?.s !ssued 
Prior ·to July l, l.974, and '.::quipment 
Purchased 3efore )l"o,·ember 15, 1974 

(Z) 

J 
( ) 

Same as Categocy r~ exce;>t. :.!le .guide..;, 
lines of !E.!Z Std. 323-t9il may be used. 



APP£~IDIX A 

~!RODS· FOR CA.LC!JL...;TrnG 



·' 

A.PPE~IDIX A 

~lETHODS FOR CALCU"'"... ... ..\TING ~fASS A..\ffi E:NE.RGY RSI.EASE 

Acceptable met~ods for calculating.the mass and energy release to dete:r-nine 

tb.e loss-of-coolant accide:it (LOCA) enviroa.ment for ?WR and 3WR plants are 

desc._.=ibed in. tb.e following: 

(1) Topical Report WC.l.P-8312.-\ for \-iestinghouse 9lants. 

(2.) Sec:.ion 5.2.1 of C:SSSAR System 80 PSAR for Combustion Engi::i.eerLug 

plant:.s. 

(3) Appea.di;i;: 6A cf 3-SAR-205 for 3abcock & \-iilcox ?l.mc.s; 

(4) ~fED0-10320 and Supplements l & 2 for Genera: ~lectric plan.ts. 

(1) .-1.ppeadi:i: 63 of CESS,i. .... q System 30 ?S .. ..\.R C.:mCus r::.:Jn 

;;: lac.ts . 



~3) Same as item (~) above for General Electric plants. 

(4) Topical Report WCAP-8822 for Westinghouse plant.s. (Although ::.b.is 

Topical Report is currently under review, the use of this m~t.hod is 

accept.able in the interim if no entrainment is assumed. Reanalysis 

may be required following the ~"RC staff review of the entrainment 

- . 
model as presently described.) 

. .l.-2 
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~10DEL. FOR E~fVI:amiME~rTAL QUALIFIO:rrmr ~OR 

LOSS-OF-COOL~'iT .-\CCIDE.TI ANTI ~ll..I~ STE • .l.l-1 LI:NZ 3REAK 

INSIDE pi..i"R Alm Bw"R DRY TYPE OF CONT-~DR1E~fT 

J.. :fethodolog;•,- to Determiue the Containment Environ.rne!J.ta.l Resuonse 

a. ~e~t Transfer Coeffici~nt 

Far b.e~4C transf.:r coe££icicn.t. ta. the heat sin.ks, tC.e T3.gami con-

den.sing .heat transfer correlation should be used £or a LOC.-\ with :he 

maximum heat t:-ansfer :-ate deter:nined at. t:.e time of peak 2ressure 

·:Jr the end of pri:nary syste!ll blowdown.· ~ :-apid t.r.iasi:ion to a 

aatural coavectioa, condensing heat transfer correl3tion should 

follow. The Uchida heat transfer correlation shoulJ be used for 

~SLB accidents ~hile in the condensing mode. A ~acural convection 

heat transter coefficient should be used at all ocher times w~en. ~at 

in t.b.e condensing near. :.:an.:er node fG·r bot.J. LOCAs a.ad :·~SQ accide!:.t.5. 

(!) Candensiag heat ::ansfe: 

·J_/ _..\. = .., :ond - T ) .,. 

': - ~·-· . --·----· . . .. __ 

......... ------·-
3 

. - . 

( 



where q/A = the surface heat flux 

h = the cond condensing heat transfer coefficient. 

'1' = the ~ s steam saturation (de•,; ?Oint) temperatu~e 

T =·surface.temperature of the heat sink 
w 

(2) Convecti;•e J.eat traasfer 

where h. = coavect.i,1e heat transfer coe£f:..::ien.t c 

T
7 

= the bulk vapor temperature 

All other parameters are the same as for the coadensing mode. 

b. Heat Sink Condensate Treat~ent 

\~'b.en the coatain.::nent atmosphere is at or below tie saturation ~empera-

tu.re, all :ondensate ~or~ed on t~e heat sinks should be transferred 

st.:.:np. ';;b.e!l 

cf 3 perce!lt ~r tie condensate ~ay be assi.:.med to remai~ in :J.e vaoor 

region. T~e c~ndensed ~ass sJ.ould be ::alcula~ed as Eoll6ws: 

\.( 

-·~end 

~ 
,. / I = .. s.. ... (:) :~ i ( b. 

= :nass 

7 
- ~ .. ) 

.!... 

·::Ja.de~sa::.Jc. 

x 



h ·.; = entb.alpb.y ·~f tb.e superheated s t.eam 

hL = enthalpb.y of the liquid condensate entering 

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

the heat siuk condensate boundary laye=) 

c. Heat Si!lk - Surface Area 

The surface area of the heat sinks should correspond to t~at used 

for the cocitain.ment design pressu:«~ evaluation.. 

d. Single Active Failure Evaluation 

Si.::.gle active fail!,lres should be e•raluated for t::.ose contai~enr:. 

safety systems and ccmpoa.ents reli.ed upon to li!!!it the cba.tai.r...ment 

temperaturei,9r:-essure i=espoase to a L:C.l. or :!SI..3 accident. ':~is 

evaluation should include, but not necessarily be limited 

loss or av.:d.labilicy of off site po;.;er ('..;b.icb.eve.::. is worse), diesel 

of cantai:unent :.eat :emoval syste!lls (ei':.her aartia.l o:- total, 

w~ic~ever is w~rse). 

-:: . - -- ..-· 



L Idencifica ti·Ja. of :1os.t. Severe ELtvironment. 

The worst case for environment.al qualificacion sl:l.oul.d be selec:.ed 

considering time duration at elevated tempe!:'at:.ir.es as well as t:.b.e 

maximum.temperature. Ia parcicular, consider t~e spectrum of break 

sizes analyzed and single failures evaluated. 

2. Accent.able ~et.hodolo.g'T for Safet·•-Related Comoonent !'.J.e~al A.nal'rsis 

Component thermal analyses may be performed to justify environmental 

qualificat.ion test conditions that are found to be less than t.l:l.ose 

calculated duri.a.g the contai:iment ec.'1iroaroeatal response calculation. 

The heat transfer rate to ccmponeat should be calculaced as follows: 

a. Condensing rteac Transfer Rate 

qj _; 

;.ib.ere q/ A :: component su::::face ::ea.:. fl:.ix 

h :: coadensiag ~eat:. transfer coeffi~ient 
. cond 

:: the larger of 4x Tagami cocrelacion or 4x 

3-·.:.. 



'. 

b. Convective Heit Transfer 

A convective heat transfer coefficient sb.ould be used when the 

condensing heat flux is calculated to· be less tl:::.an tb.e con'Tective 

b.eat flux. During the blowdo•,.,rn period, a forced convection heat 

trans.fer correlation should be used. For example: 

XU = C (Re)
11 

where ju = :russelt number 

Re = Reynolds number 

-C,n = e!I!pirical constants dependea.t on geometry and 

Reynolds a.umber 

TJ.e velocity used in. the e'ral!.l.a.tion of Reynolds ntL'l1i:Jer ;nay '.:le 

determined as follows: 

'f 
Ii = 25 ··30 

'.J ''"'IT ~v• J.. 

cX' 
~ 

where I= 7eloci:y in f:/sec 

:-i
30 

- the blowdown rate in. lbs/i.r 

" 
7 = c:Jntai.::.r:ie.:::i.': cro lu.me i.::. f':. .J .CONT 



• .. 
Howe•1er 1 LlSe of a aa.t.ural convec':ion b.eai:. t.::-aasfer coefficient muse 

be fully just.i.£ied wb.ene•1er used. 

3-6 



APPE~IDE C 

QUALIFICATION PROFILES JOR 

3w"'R. ~m ICE CONDE~SER CmiTAI~il'!::STS 

= 
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APP£~illIX iJ 

SA1'1PI.E CALCuL...\TION . .1Jm· n::. :fErRODOLOG';'.' 

FOR R.'illL.\TION QU . ..\LIFICATION' DOSE 

This appeudi:{ illustrates· tb.e proposed staff model for calculating dose ntes 

and iutegrat~d. doses fo:c equipmea.t qualificac:..:m puqoses. The e:<ample doses 

shown below include contributions from several dose point locations in t~e 

containment aa.d cover a period of only thirty days following the post~lated 

fission product release. The 7alues shown are ~ct intended for ~se as 

..:ppropriace equipment qualification. levels. The dose levels intended foe 

quali=icatioa. purposes should be determined usiag the maxim~u time the 

equipment is i:i.t.ended to funct.ioil •..;hic.J., for tb.e desiga. basis IOCA evenc., :nay 

well e:~ceed da;rs. 

The beta aa.d gamma i:i.teg::-ated doses presented in :he tables below C..a,re 'cee::i 

estimated \!sing ::iodel.s and :ssumptions con.sis::.e::it wi:.b. :b.ose ·Jf ?..e·~ul.at:n7 

Gu:..des l. 7 and : . 39. ·:his 3.nal:rs i:s is conseriat.i7e, Due. i.e. dces :J.Ot.· :.gr:o:-: 

impo:c:.30.:. :.i:ne-depea.denc. ?b.e.a.ome!J.a cel.ac.:ed i:.o tb.e ace.ion 'Jf :ngi:.n.:e:e!:"ed sa.fe::.:: 

fea:ures (E:SFs) a.::ci suci 

s~aff 3.r:al:---ses. 

r·-~: .... ~..,'7 
\, --··--: 



.. · THIRTY-DAY IXTEGR.-\TED DOSES 

Integrated Dose (Rad) 

Location 3eta Gamma 

Containment Atmosphere 1.4 x 10 3 1.5 :( 10 i 

Containment Surf ace 1. 1 x 10 7 9.1 :( 10° 

Near Sump Wat.er - ? V' 107 4.4 :-l: io·0 
I·- -~ 

1. General Summarv of the LOO. Scenario 

The accident considered in this report. for dete~ining the radiation environ-

ment for qualificat.ion of safety-re~ated equipment is a desiin basis LOCA. 

The following is a description of the events that are postulated to occur. 

the time t=O, tb.e pipe break occurs and results in rapid blawdown of the 

ceactar c:ool:in.t system (RCS). The blowdm·.U: of. the RCS ends approximately 20 

ta ~O seconds after t~e brea~. Flashing and escape of the ~oolant during 

' -_.,, '-

blowdown :remc'Tes J.eat rapidly from tb.e prima:::y system .and causes :l:e f:.iel r-od 

cladding te~per~ture to drop. Consequently, only a few fuel reds are expected 

to fail during the blowdown period. 

:he c:!..lddi:ig t:!:!pe=atu.re. Some fuel rods may ex;e=ieac:~ cladding fail~re 

..J -



~ailure may occur, the a.oble gases would be transported out of the primary 

system by steam flow and would become air~or::J.e within the primary contair!.ment 

of a P~"'R (or within the drywell of a 3WR). Some fraction of the iodines and 

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

failure would also be :ran.sported out of the primacy system by the steam flow 

and become airbor:ie, and some fractioa·~ould remain in solution in the sump 

water or ~ould be deposited on surfaces within the primacf system. The amount 

that. becomes ai;:iorne outside the primary system ·..,rould be st::-ongly dependent 

on the time of fuel rod failure and :he transport phenomenon £or each species 

within :he primary system. 

Following the release from the primary system, t::i.e fission products would be 

distributed within the contai:l!Ilent. For a 2w"'R containment, the =eleased 

airbor::ie acti7ity 'rlOuld capidly dispe:?:se aad become uni.:or!Ill/ distd.but.ed 

withi~ t'.::J.e pri~ary containment. For a 3w"'R, the celeased activity would be 

airborne rNitl:l.i=. the d::-;"'..;ell. Followi.a.g initial ?:":leas.: ta t.he coc.tai.::rne~t. 

atmosphere, t'.::J.e action of ~atural convection curre!lts and ~SF equipment, such 

as cooling fans, will cause time-dependent redistribution of the activity 

;.;i::.b.in i::.b.e ccnt.:?i.:l!Iler:J.t.. ~fa.::.ural :ce:noval pi:-ocesses, s;.i.cb. as deposi:.ion o~ 

contai:llI!ent su.:::::aces and <;.;ashout from ::.'.:.e coatai..1111e!lt ac.:nosphere b;.r ::.b.e 

con~ai.:.ment. 3pra~.r sysc.ems., .... .-ouii =educ::! the airbor::.e .3.ct..i.'.ri:.;t canc~!'!.C.:"3.~ion._ .::.nd 

would =-~distribut.:: :iis a.:::.i·7i:.7 :.o the caat.ai.:unen.t. sur:3.ces and r.a c::-ie 

, ... -,_ :::.ese - .. - -··---- -=- ..J • 
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aa'dition, t!:J.ere could be some deposition and plateouc of ::adioacti'rity (iodi:i.e 

and daughters of aoble gases) on surfaces of duct~ock or on the walls of 

secondary contai::me::it. 

·During che longer te:=m, contarni:i.ated primary coolant could be circulated 

through ?ipes outside of containment (PW'R residual heat removal model). The 

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

significant. quantities of coolant. could leak into compartments ::iut.side of 

containment. The leaked fluid is either recained in a sealed room or 

t.ransport.ed to the cad•,.;ast.e system. Some port.ion of i:.his leaked fluid is 

·rolatilized and also tcansport.ed in e.b.e air of :::.b.ese compart.ui.encs. ...... :.a.ese 

sources would be processed to some extent by ESF filters_. 

2. 3asic Assumntions Csed i:J. the Ana.l•rs is 

radioactive source distributions: isotc~es suspended in tte contain.me::it 

atmosphere, 91.ated-out •Jn cont..ain.mec.t surfaces, or :ni:{ed i::i. the contai::m.e!'..t 

f:=om any or all of ::::.ese sources. The amount::. of dose c:::nt=ii:lu.ted 'Jy =ach of 

de?endent and !oca:ion-deceadeac dist~ibut.ion of the source, and effects of 

sh:.:.!..Ji::.5. 
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guidance :-eaui.::ed a O.l.!lllber of. assumptions to be :nade regarding the time-

dependent behavior of material wit.hi.a and out.side of cont.a.i:l.ment, cb.e st.af£, 

in this re?ort, b.as performed ao. analysis of tb.e :-adia tion :mviroc.ment that. is 

associated with t.!:le source term of posit.ion C.2 of Regulation Guide 1.89, 

using assumptions-.ao.d methods which ;;ere ict.ended to be consisteo.t o;.;itb. staff 

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

?osition C.2 of Regulatory Guide 1.39 assumes a source te.::~ condition 

associated with a core meltdown.. To get a feel for the degree of conservatism 

in t.b.is a.ssumpc.ion, calculat.ion:s using tb.e REL~-2:.f (E·.;al.uat.ion :todel) program, 

';./b.icb. uses t.b.e conse:1ac.ive assumpt.ioas ,sive!l in Appen.di:( :<: to 10 CF:\ Pa.rt. 50, 

predict t~at the peak cladding temperature attai~ed by the hot.test. fuel r~d 

will be less t.!:lan 2200°~. Based on the predicted distribution of cladding 

temperature th.=oughout the core, it. is estimated that. between 20 and 30 percent 

of the fuel rods cculd experience cladding failure for a Pw"R ~ith a lesser 

fraction for a 3~-i"R. Calculations ?erfor:ned using the more realistic :tEL-\P-3E 

(3est Esci~ace) program predicted much lower cladding cempeiacures than 

3ased on tie R.ET.~•BE predictions, the number of fuel rod cladding 

failures is esti~at.ed to be less than 10 ?erceat. . 

. ~ San.dia ~abarat~ries z:-eport. (S~'i1J 76- 1J7~0, !'E.adiac.ion Sign.ac.u.r: :'Jllawi::.g :::.e 

:t:."?otb.esized :OCA") also analyzed :.he :-adia:.icn en•ri.::on.me.:.:. associated ·..;iti cie 

cori.dit.ioq.s oi pasi::..ion. C. 2 of R:gulatocy Guide t. 39. 3uc. as n.ot..=d :.a. :he t;x~ 

i 1 - . - ' 
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Table D-1 ccmpares tb.e source te:?::lls of position C. 2 of Regulatory Guide 1. :39 

to source r:e:-:ns used for 'JC.b.e:: design basi·s events. 

3. A.c.al,rsis of the Concentration of Fission P:::-'Jduct.s in I. 
:\J.!: 

This sect.iOu discusses the ph.ysical !:llodel used to simulate the P1N"'R containment 

and to determi~e t~e time-dependent and location-dependent distribution of 

noble gases and i·odfo.es airborne within the contain.meat at:nosphere aud plated-

out on contairunent su:faces. 

:'b.e staif has de•reloped a computer ?rogram (TACT) tc be published t:iat is used 

to model the ti~e-dependent behavior of iodine and noble gases within a ~uclear 

power plant. The TACT code is used routinely by the sta££ for the calc~lation 

of t~e offsite radiological consequences of a LOCA, aaa· is . ' an acceptao .:.e 

:::iethod for modeling tie transfer of acti•;ity from one containment ::egion to 

:ino the r and in 
. , . 

:ia11e~:.c.g the ::eduction of due to the action of E3?s. 

Another staff code, SPIRT (Re£. 1), is used to esti~ate the removal rates oi 

elemen.tJ.l iodine by ;?lac.e-out aa.d s;ira;,·s, and is a :leeded i!lput t.o T_-l.C":'. 

7'.:J.ese codes ',.;ere used :o ,:evelop th.e sou:!:'ce t.e~ esti:na.c.es ~ 

!~e source t.e=:ns used i~ the ar.al7sis assumed t.iat 50 percent oi the core 

iod~nes ~nd 100 9erce1t of t.he core 1oble gases ~ere released i~st.antaneousl.y 

. . . . . 
~::..w.:.aac:.:. ''"!:. :.·T 

J.. 
"'I - ·"'I a.s ..!.. • :: .:.. 

:-3 

7ol.:..:.oe. . ' . 
_,..)0 

; .·-3 
.':.. -. ..,, 
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... : .b . 6.6 x 10 5 ft 3 of the contain.'!lent f::ee volume is :issumed unsprayed, 

which includes regions ;.;ic:.hin ::'.:le maL:!. containment .room near the 

coa:tainment dome and compartments below the opera ting flea r level. 

Good mi;<:ing of the containment acti'1ity between the sprayed .lnd 

unsprayed regions is assured by natural convection currents.and ESF 

fans. 

· c. The ESF fans are assumed to have a design flow ::-ate of. 2.2.0, GOO c::n 

in the post~LOCA environment. Since mixing bet~een all ~ajar un-

sprayed regions and compartments and the mairi sprayed region will 

occur, the coatai.r.ment ~as ~odeled with 7.-\CT nodes. 

d. .-\ir exchange bet•,;een tb.e sprayed and unsprayed :::egiou :;.;as ta~en as 

one-:::i.al£ of .t.b.e design flow of fans plus t.he ef f ::ct of 

nacural convection. 

e. The containmenc spray sys~em :;.;as ass~~ed to have c:.:;.;o equal capacity 

trains, each designed to inject 3000 g?m of boric acid solution icto 

of iodine. -_ 

C . .lmod.1) 
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(H) of 5000. The calculaced.value of the elemental iodine spray 

removal constant was 27.2 hr- 1 , which represents an elemeutal iodine 

residence half-life in the sprayed region of approximately 1.5 minutes. 

h. Plate-out of iodine on containment internal surfaces was modeled as a 

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

ecers were assumed. Based on an assumed total surface area wituin 

containment of approximately - ~ 
~-U 

- ., L. 
::- , t.L.Le calculated value far 

the overall elemental iodine plate-out constant was 1.23 hr- 1 . 

i. The spray removal and plate-out process were modeled as competing 

iodine removal mechanisms. 

De~arture from Past Practices 

Comp~ti~g ~~e radiological consequences at the exclusion radius and :he l~w 

po9ulatioo. zone, the staff usually ass~~ed that an i~stantaneous release of 

100 oercent of the noble gases and 25 percent of the core iodines is available 

:or l-:akage f::cm :ie coh:.aitmen.t. ~ecagn.izi:?.g tb.ac i.:.·wauid :~;::e same :.:..:ne 

for: ?Urposes of es::i;na.t.i:i.5 -Jffsi:.e dose consequeuces, :b..::.t t:.:i.e source is 

,Jc:.::.:.::). -"I~-.-~..,:-·..J ____ ..... _ 

--'.!' 



~hat 50 pe=cent af a 50 percent release of iodine from the fuel is plated-cue 

in a ·Jery short period of time. 

The staff usually limits credit for element iodine spray =emoval to no more 

than 10 b.r- 1 , for an. assumed release of 25 percent of the halogens to compensate 

. for the articial assumption of instantaneous plate-out. If a release of 

· 50 percent. were assumed (as is implied by Regula~ory Guide 1. 7 and TID-148.!:.4), 

t~e actual conser7atively calculated spray lambdas would be appropriate. In 

any event, :ceooval of elemental iodine from ~he containment at:nospb.ere by 

sura7 and ola::.e-out is assumed t.o cease when the concent:cation in :.b.e - . . o/5~ 

snrayed :e·;ion/is reduced by a facto:: of 2.00 (when the initial c-:mcentr:ltion 

af iodine in. t!J.e coatai.c.ment is calculaced assuming 50 percent of the core 

in.ventary of iodines is initially airborne). This reduction factor is obtained 

~y dcubli2g the reduction factor used in the LOCA dose analysis. The iucenc 

is :.o a.chi~t;.'= ~n =1.uilibrium a..irbarne iodi~e ·:oncent::ation that is cansisc..:!lt. 

with ~he :ocA analysis. Since i::.:ie in.i::.ial (t=:J) ::oncen.t::::-ation. is ass:.:.med ::J 

be t~i::e :ha: of the LOCA analysis (SD versus 25 percent), t~e reduction 

fac~or has be~~ doubled. 

:'he suff assumes :,::.ac :nore ::.::i.an. ·JC.C: s:ieci.es ·Jf iod:..ue is p:-eser:..c, O'" '..;il.l. '.le 

farmed. in a design basis LOCA (se~ Regula:ory Guides 1.3 and l.~). Zor 0ur 
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~ rem~val rate cc~stant for particulate iodine was calculated to be 0.~3 hr- 1 . 

T~e organic iodine concentration in the cont~inme~t atmosphere Yas assumed to 

be unaffected by contai.u.rnent sprays or plate-out. The action of sprays •..rould 

not commence at t=O (e.g., some time would elapse between the onset of the 

LOCA and the delivery of spray solution to the spray nozzles). Similarly, t.b.e 

assumed large source would a.at be immediately :::eleased from the fuel, and some 

time would pass before any ai~~orne iodine would ~e distriJuted throughout 

cpnt.ainment.. 

The assumption of a laqe release, unifor:ml;,r distributed i.a containment (oc in 

t.b.e sump water as will be discussed later) is a c-oa.venient siJJplificat.fon for 

purpose of the dose assessment in a ?WR cont..aia.ment, and is conse?:vati';e in 

te ?:'lllS 0 f suecif7ina - . ~ 
t:.i.:ne-dependent. radia c.ion en•1i rocmeni:.. Accurate 

coupling of tie various time sequence~ is beyond the scope of this analysis: 

The caLo:ul.ac.cd ~;a lues 0 f. =.able :5aS and airbo r:i.e iodi.:.e ac:;_,·1:..ty i~ c.b.e can-

:ai.:iment as a fur:..cti.an of time following tJ.e LOO. are pr=se~ted in ·rabl: J-J 

:'he a::c :iose :=odel assUL'led ::::i.at oc.ly one spray c.raic. ac.d 0a.e -.renc.i~:-3.t.io!:l 

system :rain ~ere oper3ble. Le both trains of joc.h sysc.ems ~ere operable, 

"""' . -. 
~·- -."', 



·~eac~~d more quickly. ·The result would ~e lower dose cates due to plate-out 

activity on surfaces or suspended in the air in sprayed regions, and in 

unsprayed ::-egions during the early phases of the accident. 

It has been suggesied that the plate-out source used"·in estimating the 

radiation enviro.ament should assume that 50 percent of the released elemental 

iodine is instantaneousl~r ?lated-~ut on containment:' and equipment surfaces. 

This assumption is inconsistent with the time-dependent model used to 

ciaracterize the concentra:.ion of iodines i;i, the air. It is the staff's view 

:.hat the estimates should be mechanistically consistent. A large margin of 

conservatism already e:dst.s by 'iirtue of the assumed large source te=:n. Ia 

any e•rent, the subsequent ;:emoval of deposited material by ;;ash.of: (b~r sprays 

or condensate flow) ::nay, be important. Ignoring this factor (as was done for 

t:.his sb.ort-terill effort) introduces conse:c7atism. Cur;:ent staff guidelines do 

~ot include an accepcable ~etiod for esti~acing this effeci. 

of such met~ods, it has bee~ assumed :hat all ?laced-out ~a~e~ial ~s r:ta~~ea 

by che concairunent surfaces. Table w-3 gives the values calculated far the 

iodine acti'Tit7 buildup on the plai:e-<Jur. surfaces of :.he containmenc. 

~egulacory Guide 1.7 (Table D-l) =ecocrunends tiat SO perceni: of tie ~odines and 

ass<lr!led - . . . :Lssion ~roauc~s :.l:.e 



~~ray~, the elemental iodine (constituting about 95 percent of released iodine) 

is ?:'apidly washed out. of the .:ontainmeat acmospb.e?:'e and transported :.:J t.::te 

containment sump (over 90 percent. in less than. 15 minutes is a t.;rpical. :-esult). 

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

is little difference in the estimated integrated dose f:-om the sump water 

between these values and values ?:"esulting from an assumed instantaneous release 

of 50 pe:-cent. of the core iodines into the sump. 

The inclusion. 0£ solid fission product.s in tb.e sump source see!l1S ·ta be an 

artifact from the source of T!D-14844. Although it may have applicabi:ity to 

the estimates oi hydrogen production. 9e~ Regulacory Guide . -.L. /' its applicability 

co radia~ion dose estimates has cot been fully resolved. Pendicg this resolu-

tion, it should be assumed that the sump fluid contains l percent of tile solid 

fission produccs·aad t~at the solid fission products are :-eleased aad ~ni=ai:nly 

distributed in ::::i.e sump :luid at t.=O. 

7. 2stimates of t.::i.e Radiation Eo.,ri::-on.mea.t Dose and Jose R.a::es 

acd spatially depe~deo.t phenomena. 

T'.::.e . .,..., - ..... -....... ._~_ ... t.::i.e i..::put ::o 

J-:: 



• 
noints out.side containment. were taken from Reference 2 and are also listed for 
.. " _1 

complet.eness. 

T::.e gamma ·transport. calculations ·..;ere performed in c7lindrical geomet.::-y. 

Containment. i!:it.ernal geometry was not modeled because this was considered to 

involve a degree· oi complexity beyond t.he scope of t~e present. '"'ork. The 

calculations of both Re£e:::-ences 3 and 4 indicate.that the specific internal 

shieldiag and s}:.ructu.::-e would be e:q:iec"ted to reduce the gamma doses and dose 

.::-at.es by fact.ors of t.~o or more, dependi~g upon :he specific location and 

geometry. 

The beta doses were calculated using the infinite mediu.:n approxi~at.ion. 

Because of the short. range of t.he betas, this was shown in Reference 5 to 

result. i.a. only small. erro.::-. _ 7'.J.e be·t,:i doses are aot e:q:iect.ed to be 

signi~ica~tly reduced by the presence of contairunent. internal struct~res. 

Finally, t.he doses ~ere ~ul~iplied by a correction fact.or of 1.3 as suggested 

by ~efe.::ea.ce 5 ::.o account - -· !Cr ._n,e a.egl.:ct. of t~e decay chains suoseque::i.t 

growi~g-ia of additioa.al ~augi:e= 9coduc~s. 

~~e beta and ga:mna dose -'..J ... 
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were neglectc:d. The gamma dose rate cont.ribution foe the plar::.e-out. 

iodine on conta{.runent sucfaces to tb.e detector ,.;as also modeled and 

included as a cont.ribut.or. The gamma dose ':ates and in.tegr-ac.ed 

doses are shown in Table D-5~ whereas tb.e beta dose rates and 

integrated doses are sb.own in Table D-6. Tb.e increased pressure 

effects in a post-LOCA containment have little shielding importance 

and therefore was n.ot considered. This results i.:i a small 

conservatism in the calculated dose. 

b. Surface Dose and Dose Rates 

The beta and gamma dose =ates and in.tegraced doses •..;ere cornput.ed for 

containment coatings on which iodine fisssion products were ~resumed 

to ·be pla:.c:d-out .. The cout.ai!llllent coatings ·..;ere assumed to h.a"·e a 

thic~ness of 10 mils (0.025~ c~) with an average density of 2 gms/c~3 . 

Re!llo"·al oi :;ilated-out a.c':.i7it7 ·..;ic.b. ti:ne is e:<?ected to be a complex 

phenomenon depe~de:i.t. upon such coo.dit.ions as ;.;hetJ.el:' t.ie sur:a.ce i.s 

exposed :.o -'-;::1. 
-~-

?l.a.ted-our:. fodi.:J.e is assumed direc':.ed :.oward :::.e coated sur:f.:l::e. 

:-:~ 



• 
but may be appropriate for a cable insulation layer. The airborne 

contribution was taken to be one-~alf the dose rate from an i~iinite 

l . c_oua. 

The gamma dose rate at the plated-out surface exposed to airborne 

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

at the containment centerline. Although half of the gamma energ7 

from plated-out iodine is also directed toward the coating, the 

coating is calculated t~ be relatively permeable to gammas Nith only 

about l percent 0£ the plated-out gammas absorbed by the coating, 

and this contribution is considered negligible. 

The gamma dose :-ates and i.c.teg::ated doses are therefore hal! of 

centerpoiat values for an airborne detect.or.· The gamma dose rates· 

are not significantly.affected by t~~ radioactive decay of pl~ted-out 

activity with time. 

The beta. dose ::ates and in.teg::ated doses for "well-washed'' and 

.:i plate-out ''wash.off" model ·.,;as :.ot t1sed far t.ie "~,.;ell-•..-asb.ed" 

example, :ie Jlate-ou~ dose ra:e compoue:.: ~as se~ equal :o ze=o. 

... ... - ' . . . 
a1~ ~= =~= ~~cine 

.., . -- ~ - --

· .. ;:i:e::-. 
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Table D-4 shows the iodine activity in the st:.mu as a function of 

t.ime. Note that the :naxi:nwn is ~=ached in about: 0.2 hour wit.J. 

:cadioacti,;e decay reducing t.he accivi::y after·,.;ards. :'he bet:.a and 

gamma dose rates and int.egrat.ed doses •..rere computed for a detector 

locat:ed at the surface of a large pool of sump water contaminat:ed :Jy 

iodine and solid fission products. There was 44,200 cubic feet. of 

water that was assUilled to cover the bottom of the containment. Tb.e 

containment geometry ;.;as sir.rpii£ied to assume a unifor:n dept.J. of 

water of about Z.5 feet, and the dose :cat.es were calculated at 

sump water surface. The gamma dose rate and integrated dose f:~m 

the sump wat.er source a:-e gi'ien in Table D-8. 

d. EauiDment Outside Contai:unent 

Although not specif::..tally calculated in i::..is st:.idy, several •ralues 

of dose rac.es aa.d doses :lt ?Oi:l.c.s outside of C·::lnt3.:.~11ent :-,.;e:re t..3.k·~!l 

from Reference 2 for completeness. The me~hcd used in t~is re?or: 

de t.errniila t:.ion. 

The 5aIT'JD.3. dose ::at..:s 3.nd i.c.t.egra~cd doses ~t a point. ::uc..s:...ie a: 

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



• 
also calculated in.Reference 2 and the dose rates are s~ow-n in 

Table D-10. 

8. Corrroarisoo. of a pit1"R and a 3\v"R 

A detailed model for a 3rt1"R equivalen.t to the pr}j"R model is act ?resented in 

this report. Doses to equipment inside a Sw"R coataic.ment (primarily cocsidering 

a Bw"R ·.o1ith a ~L.i_.q:{ EI cype of coo.ta!.nme!l.i:. struct:J.re) ·..;ould :.at be e:~pected to 

dif£e.: g:::-eatly f:-om the doses calculated for P~~"R equipment. '.·fow-e 1rer, some 

differences in equipment doses will result due to tie compart~ented design of 

31t1"R c:mtairunents, and the fact ::J.at ~ost 3i..,"Rs co no c. ha,,-e contair:meat sprays 

designed far rapid iodine removal. 

Several tb.e.wodels and assumptions used L:i. the P~~"R analysis •..;ould a.o t 

Speci£ical7..7: 

a. The ass1"..'llpti.:n of an initial uniforml:l .:iistr:ibuted airbor:::.e coo.-

cent.ration of acti7it;r t.b.rougb.out ::he :.:rn.tai.::me!l.t is not a99ropri.E.e 

for a 3w1t contai.:i.ment. 

~ec.ween t'.':.e drywell region and tie :-emai.::de-r •.J f tie cont.a:~e!:l: free 



• 
relatively slow transpo:ct wou.ld occur to the :nain containment 

volume. Consequently, an ::.pp:copriate mode.!. for a 3i..,"R containment 

should consider that all (o:c most) of the activity is initially 

released into the dr:r~ell region. 

d. It. is important to correctly estimate the at:nospheric ::ui:dng :cat.es 

betNeen the drywell and the :nain ccntaiw~ent regions (including 

sprayed and unsprayed regions) to adequately estimate t~e :ime-

dependent and location-dependent distribution cf activity. This 

should include an estimate of t~e flow between the dr7,.,ell and the 

main cont.airunenc. that bypasses tl:ie suppression pool. T:1.is su,gges::..s a., .J! 

:celat.i7ely detailed multi-node containment :nodel, if ove=ly "fJ · 

conservati,re estimates of the radiation e!rrirorunen:c. a'.'"" i:.O be 

avoided. 

e. i<emoval of iodines :r.Jm the :nai.:i. ccntai:llllent .region a.c.d ~rom :he 

drl"../ell bv operation of ::'.SF S'.rstems such as contain.n1ent so.ra'TS . ) . - . ) 

should be modeled iu a manner si:ni:!..a.r to that used in c3.lci.!la::.:::g 

oifsic.e doses 
, . 
(::... e.' singl: failu~e ~tc.). 

!i~e-dependenc deposition of iodi~es oc suciaces by ~a:~;ai 

?roc~sses should be evaluated using Decb.anistic models and best 

es-:..imates 
. , . 

~.;:....L.:.. 

:.Jdi::.:s , ... 

::na '? 

- . . ce.!..a:.:·.t::.:..:t 

--.... ...., -



Table D-1. Source TerTI1s: Activity Released from t~e Fuel 
as a Percentage of the Total Co re Inventory 

l. Source term based on. 
7ID-1~844 required by Reg. 
Guides 1.3 and l.~) 

·1 
.;;.... Source te:w as required by 

~egu~atory Guides l.7 and 
1.39 Rev. 0 (base case)* 

3. Source ter:n based Oil coCJ.ser
vati7e gap release (~eg. 
Guide 1.25) 

~- 3est estimates 0£ total 
acti~Tit:r g~p: 

'..iASH-li..CO 
:.i'JREG/ CR-'J09 L '"* 

Activitv Released (oercent) 
~able Gases Iodines Solids 

100 

100 

10 
(30 of 
Kr-185) 

50 

50 

10 

5 
2..79 

0 

l 

0 

*Case 2 ~as used i: t~e c:alculatiJns presented i~ this appendix. 
:!..sotopes. 

~ - :'j 
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.•· 

. Time 
(hours) 

0.0 

0.03 

0.50 

O.i5 

1.00 

2 . .00 

8.00· 

24.00 

60.00 

96.00 

298.00 

39C....QQ 

560 .. 00 

720.00 

·Table 0.:.1 · P~•iR .Airborne Activity Dist=ibution .Withia 
Conc.ainment Versus Time :-Base Case, Ci 

.~able 
Gases 

Elemental 
Iodine 

Organic Parti~ul~te 'Total 
Iodine Iodine Iodine 

1..31+·9 4.37 + 3 

1.19 + 9· 4.17 + 8 

7.36 + 8 3.56 t 6 

6.80 + 3 3,35 + 6 

a • -
J. !.~- + 6 

9.07 + 6 

7. 98 + 6 

7.51+6 

l. 14 + i 

1.13 + 7 

8.58 + 6 

7.!+6 + 6 

6.41 + 3• 

5.54 + 3 

3 .. 17 ~ 6 7~11 + 6 6.52 + 6 

2.66 6 5.95 + 6 3.96 + 6 

J. 62 + 8 

2.33 +.8 

1~62 + 6 .. 3.62 + 6 3.56'+ ~ 

9.11+5 

1.64. +a 4;84 + s· 
1.33 + 3 .3.47 ~ s 
7.34 + 7 2. 19 + 5 

4.49 • ' I 

2..73 + 7 1. OS 5 

1. 20 + 7 5.76 + 4 

6.01 + 6 3.23 + 4 

2.04 + 6 

1. 09 + 6 

i.78 + 5 

4.92. + 5 

.. 3 .34 + 5 

2.37 + 5 

1.31 + 5 

7;36 + 4 

·l.21 + 3 

--

4 .. 53 + 3 

"'. 37 3 

2.01 + ' 

l. 83 7 

1. 63 + 7 

l. 2.6 + I 

5.60· + 6 

2. 95 + 6 

1.57 + 6 

1.13 + 6 

1.:r+~ 

4..32 + s 
3.42 + 5 

1. s.9 + s 
l. 06 + 5 

Total 
.Airborr.e. 

l.7i+9 

1. 63 + 9 

i . 56 + 8 

6.98 + 3 

'6.53 + 3 

5.67 + 3 

3.63 + 8 

2.~36 + 8 

L.66 + 8· 

1.34 3 
. 01 

J •. .,, -

4.5~ +· i' 

"" -. ..- . ,;,. I 0 

1 .. 22 

5. 12 0 
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Table D-3. Total Plate-out Surface Activity in the 

Containment llersus Time for the oase Case 

Iodine Activity 
Time Deposited on 

(hours) Surfaces, Ci 

0.0 0.0 

0.03 1.57 + I 

0.07 2.96 + ... 
I 

0. 14 3. 92 + 7 

0.20 4.23 ' I 

.0. l.O 

a.so 4.23 7 

0.75 3.98 + i 

l.00 3. 77 + 7 

2.00 3 1 -• .!.~. + 7 

3.00 l. 92 I 

24.00 l. 08 + ! 

60.00 5.76 + 0 

96. co 4. 13 + 0 

192..00 2.61 6 

298.00 , --•. I ,. + 6 

394. GO ., '"~ .L. .~.:; s 
560.00 6.91 + 5 

7:20.00 3.90 5 
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l:a.ble D-.'.... Iodine .~ctivit.y in Containment Sump ilecsus Time 

Iodine ~ctivity in Containment Sump, Ci 

Time 
(hours) 

0.0 

0.03 

0.07 

0. 14 

0.20 

0 -~ -.... .J 

0.50 

0.75 

l. 00 

2.00 

3.00 

24.QO 

60.00 

96.00 

192.00 

293.00 

394.00 

560.JO 

720.00 

Elemental 
Iodine 

0.0 

0.0 

2.04 + 8 

3.04 + 8 

3. 35 + 3 . 
3.4~ + 3 

3.34 + 3 

3. 15 + 3 

2 .. 98 + 8 

2.49 + 3 

l. 52 -l-- 8 

8.58 

:;.. 56 + i 

3.27 + 7 

2.06 + 7 

1. 40 

5 

3.09 

Particulate•': 
Iodine 

0.0 

0.0 

1. 39 + 6 

l. 93 6 

2. 36 + 6 

3. 43 + 0 

4. 18 .;.. 6 

2.54 

l "' ... - • .) 0 6 

9. 75 .;. 6 

6.L5+J 

4. 13 + 5 

J 

9.30 4 

coc. t:d i.:.men::. 

~ "'I·~ 

.... --

Total Iodine 
in Sumo 

0.0 

0.0 

2. 04 8 

3.04 + 3 

3. 35 + 3 

3 . .';.L. + 3 

3. 35 -;- 3 

3.17 + 3 

3.00 + 3 

2.. 52 8 

1. 56 + 3 

8.83 

3.37 

2. l2 + ' 
• r r 
l. "'--lo 

a -.., , ' .) 

5 . 54 -- .:, 

:: i.::ie s l~ss · :i.:..n 

i...::i. :::.e 

... -
'..) . .: 

5 ;_:_mp . 
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Time 
(hours). 

a.a 
0.03 

0.30 

0. 75 

l. 00 

2..:JO 

3.00 

24. 00 

60.00 

96. co 
192.JQ 

298.GO 

J·?<... JO 

360.00 

720.00 

• 
Table J-5. Total Gamma Dose Rates and Integrated Doses at the 

Containment,Center in Air Versus Time - 3ase Case ~nwashed 

Gamma Dose 
Gamma Dose Rate i.o. Air Total Gamma 'I'otal I:itegrated 
Eat..e From F:-om Plate-out Dose.Rate Gamma Dose in. the 

Airborne (R/b.r) Source (R/hr) in Air (R/hr) Containment I. 
:-.i.r (R) 

·4. 92 + 6 1.56 + 4 4.92 6 

.'.i..43 + 0 5.59 4 4.49 b 2.06 + 5 
' 

1. 33 
,. , I I + 5 l. 4i + 6 l. 13 6 0 .I. • '+"+ 

1 , -
- • .l.0 + 6 1.33 + 5 l. 29 b l.55 + 6 

1. 05 6 1.23 + 5 l. li + 
,.. 

1. 82 + b 0 

.,- + 6 9 .~4 + /, 8.69 + 5 2.30 .... ,. 
I • i .J .,. 0 

,., .., .. + 5 4. 14 + I 2..73 ,.. .J 6.0 + 6 ..... ,j/ :.+ 

- -() + !. 1.53 ,.. 4 6. I i + 4 I . 1 +· 6 J. J. .. .... 

l.iO + .;. ,. ..,,. 
+ 3 2.3t.. + 4 9 "' + 6 o . .;o ·"-

1. 30 I 4. 36 3 1. 7L.. + I 1. 0 +. I :.+ '+ 

3 2..66 + 3 l. 03 + I , 
15 I I .oo ·~ 

L...33 + 3 l. 30 ,.. 3 o. 13 ·~ l. 2.0 + .. 
.J f 

2. 67 + 3 1.23 "' 3.95 + 3 "' ""'-.J .i.. .:.J i 

1.14 ,.. 3 7. Q.'.;. ·1 l. 3.'.,. + ·~ t.30 + I ... ..J 

' 
.J . lL.. + .... 3.98 + 2 9 i.2 + ') ~ 1 ... i "' -·-0 

"""" ...... 
~ --

·~I 
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Table D-6 .. 3eca Dose Rates and Integrated Joses at the 

Concainment. Centet:' Versus Time i.n .-Ur 

Time Dose Rate ia. Integrated Dose 
(hours) Containment. Air (R/hr) Con ta iruned. t. A.ii::: 

o.o· 2.373 + i 
. 

0.03 1. 951 + 7 S.89 + 5 I 

0.25 5. 856 + 6 3.55 6 

0.5 4.198 + 
,. 

4.93 + 
,. 

0 0 

0.75 3. 6il + 
,. 6.0 + 6 0 

1.0 3.369 + 6 7.13 + 6 

2.0 2. 758 + 6 1. 03 + i 

8.0 1. 538 + 
,. 2.21 + 7 0 

24.0 7.068 + 5 ~. 1 + 7 

60.0 3.919 + 5 
,. , 
0. - + 7 

96.0 3. 117 + 5 ~ ? 
I• - + 7 

192. 0 1. 371 + 5 8.9 7 

298.0 l. 083 + 5 l. 03 + 3 

39li.. 0 6.307 + 4 l. 08 + "' () 

560.0 3.273 + 4 1. l 7 3. 

720.0 l. 90 l + 4 1. 26 + 8 

~ .. 
--~-

in 
(R) 
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Table D-7. Beta Dose Rates and Integrated Doses for Paint on 

Containment Wall - f..lashed and Unwashed Cases 

Time 
(hours) 

0.0 

0.03 

. 0. 25 

0.5 

0.75 

1. 0 

2.0 

8.0 

24.0 

60 .O· 

96.0 

192.0 

298.0 

39.:.., 0 

560.Q 

720.0 

.. '"-c:l:.:.des 
...... nc:l.udes 

Dose Rate# 
unwashed 

(R/hr) 

1. 19 + 7 

l.01 + 7 

3.79 + 6 
,., O? 
'-. 4' -

2.60 + 6 

2.39 + b 

1. 94 + 6 

l. 07 + 6 

5.05 + 5 

2.60 + J 

1. 96 + J 

1. 16 + 5 

6.90 

2.. 2.2 4 

l.28 + 4 

Dose Rate•d~ 
Washed 
(R./hr) 

1.19 + 7 

9.76 + 6 

2. 93 + 6 

2 .10 

l. 84 + 6 

1.68 + 6 

1. 33 + 6 

7. 69 + J 

3.53 + 5 

1. 96 + 5 

1 .. 56 + J 

a ...,,... 
, • .JO 

3 . .'.;.Q 

1. 64 + 4 

9. s 1 3 

Jo~::i. ~::.e c:oncai.:.:neo.:: 3:. =Jo :c:ie 
c nl:i :he c:oataiamer-.t a::.=:Jor:i.e 

.3.nd 

Dose 
Unwashed 

Ca) 
0.0 

4. 99 + 5 

1.31 + 6 

2.70 

6 

4.20 + 5 

6.39 .... 6 

1. 42 + 7 
? -_ ,JJ + I 

J.90 + I 

4.6 + 7 

6.0 + ; 

7.0 7 

-I. 0 I 

s. 2 ;- i 

3.29 ;- i 

?lace-out 
ccl:!::.:-i=uc.ion. 

Dose 
Washed 

(R.) 

0.0 

6 • .'.;.6 + 3 

l. 69 + 6 

2. 32 

3. Q + 6 

+ 0 

4. i / 6 

9.9 + 6 

1. 77 -T- i 
') -.... -· /.;) i 

3.3 + 7 

4..~ + j 

3.2. + i 

5.6 

6.33 ... , 

c::: !J.:::. ::-i Ju c i. 'J o.s 
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Time 
(hours) 

0.0 

0.03 

0.07 

0.14 

0.20 

0.25 

a.so 
0.75 

1. 00 

2..00 

8. i)O 

24.00 

60.CO 

96 .00 

1'?2..00 

298. co 
394.00 

560.00 

720.0 

• 
Table D...;8. Conta.inme!l.t Sump Gamma Dose Rates and 

Integrated Doses 'iersu.s Ti;ne 

0.837 

0.387 

0.886 

0.384 

0.832 

0.880 

0.873 

0.866 

0. 360, 

0.339 

0.763 

0.569 

Q • :.o l 
0.357 

:J.332 

Q.330 

0. 330 

0.330 

iJ. 330 

Dose Rate 
at the Su.mp 

Surface From 
Iodine in 

Sumu (R/hr) 

0.0 

0.0 

1.18 + 5 

1.79 + 5 

1. 94 + J 

1. 99 + 5 

1. 33 + 5 

1. 71 + 5 

1.56 T' 5 

1. 19 + J 

5.03 ~ 4 

1 ·' 1 
- . 0 ~ 

6.04 3 

3.31 + 3 

:. . 2.0 + 3 

1. 50 + 3 

l.06 
,., 
.J 

5.36 

3.30 + 2 

Dose Race 
at t:.he Sump 

Surface From 
l~~ Solids in 
Sumu (R/hr) 

5.90 + 4 

3 ('0 
• .; J + 4 

2. 21 + ·.'.+. 

1. 90 + 4 

1.59 + 4 

1.25 + 4 

l.01 T' 4 

4. 99 3 

3.09 

2. 14 3 

., , .... 
1.. ~ .L 3 

~. 42 + 3 

Tot::.l !Jose 
Rate at 
the Su.mp 

Surface (R/hr) 

5.90 ~ 4 

3.09 + 4 

2.01 + 5 

2. 13 + 5 

l. 99 + 5 

l.. 68 + J 

.... 5 

2. ll + , 

5.90 3 

3.64 3 

2.. 2.0 

l.75 +- 3 

Total 
Integrated 
Gamma !Jose 

at tb.e 
Surface (R) 

4. 65 2 

l. 23 ~ 4 

2.32 + 4 

7.89 + 4 

l. 68 T' 5 

3.00 + 5 

l. 15 6 

. a- . 1 . ... ~ ,.. 0 

2. 95 6 

3.65 + 6 

3.96 -- 6 
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T.:ible D-9. Gamma Dose ?..ates Outside Shi:li.ied Cont.ai::me~t 

(3-foot Coacrete Shield) 

Time After Dose Rate Integrated 
Release (hours) (£</hr) 

-
Dose (Rads) 

0 4.0 x 10.2 0 

? '"! 

l 2.5 :<: 10- 3.2 :{ 10..:.. 

"' 
.., 

3 l. 2 :< 10"'" 6.9 :{ 10-

, 
103 10 2.8 :<: 10 .. 1. 2 x 

io 0 
.., 

30 2.4 :<: ' "' :< 10.) ... _, 

-? 
.., 

100 2.. 3 x 10 - :.6 :< l 0 .J 

_;-..:. ;' 
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Table D-10. Ga!TJI!a Dose Rates at. Beginrii:i.g of Recirculation 

1ear ?ipe Containing Iodine Fission ?roducts 

Distance 

4 inches 

1 foot 

3 feet 

""' - -·- ' 

Dose Rate (R/ h.!'.") 

1. 6 x 105 

I 

5.3 :i: 10 4o 

1. 3 x 10 
l.. 
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APEE~IX E 

ST.-\.NDA .. ql) QUESTIOM ON .2.~rVI::tONNEXTAL 

QUALIFICATION OF CL~SS lE EQUI?~f8~T 

In. order· to ensure tl:lat your en.vir.""orunental qualificati::in program confor;ns ;.;itb. 

General Oesig!J. Cr~teria 1, 2, 4 and 23 of Appendix A and Sections III and XI 

of Appec.dix 3 to 10 CYR Pa:c': 50, and to the national staadards mentioned in 

Part II ''Acceptance Critei:ia'' (•..,rhich includes IE.EE. Std. 323) cont.ained in. 

Standard ~eview ?lan Section 3.11, the following infor~ation on the 

qualification program is required for all Class lE equiprnec.t. 

1. Id~ntify all Class lE.. equipment, and ~rovide ·t::ie following: 

a. Type (functional designation) 

b. ~anufacturer 

c. :·!anu£acture:' s ty-pe a.ur.iber ao.d ;nodel number 

a. . The equipment should include cue - 1 ., • 

:CO.l.l.OWlr::!.g, 

(l) Swi~chg:ar 

( , ' .... ) '.'!o tors 

: 3) 



(9) Limit switches 

(10) Heaters 

(11) Fans 

(12) Control ooards 

(13) Instrument racks and panels 

(14) Connectors 

(15) Electrical penetrations 

(16) Splices 

' 17)T. l'l' ~ .. , · er"mina o oc::cs 

2. Cat~gorize the :quipmen: identi:ied i~ item ~ above into one of c~e 

following categories: 

a. Equiprneut that -;,rill eX?erien.ce t.b.e.en.vironmeatal conditions of 

design basis accidents far·w~ic~ it ~ust function to said 

accidents, and that will be qualified to demonstrate oper3bi:i::y in 

the accident e.a.vi::0nrnent fa::: ::he time :e•:iuired for accident 

b. E:qu.ipmenc f' ·i ~ , ,., __ _ c-~c.di:.ions of desig~ 

Oasis acc:.de::..r..s :hrough ~aici it ~e:d ~ct f:..:.nc:.i.·:n for :ni:i.:;a:.i=Jn 

said accide~ts, but ::irough which ft must ~ot fail in a nanner 

:i.;ne 
. . . . 

~a.!. ·:.J. :. ~ :nus :. 



c. Equipment tha.:: will e:qerieo.ce envi::oo.mental conditions of desigo. 
'"- ( ·.) 

basis accidents through which it need no:: function for mitigation of 

said accidents, and ~hose failure (in any mode) is deemed not 

detrimental to plant safety or accident mitigation, and need not be 

qualified fer ao.y accident environme!lt, but ;;ill be qualified for 

its c.oa.-accident service enviroo.men_t. 

d. E:quipment tl:::..lt. wil.!. n.ot experie!lce eo.vi:oa.meo.tal conditi·:>ns of 

design basis accidents and that will be qualified to demonstrate 

operability under the e:-.::pected e:i::tremes of its non-accideo.t ser';ice 

enviroruneo.~:.. 'I'his equipmeo.t '...-ould !lor:nally be located outside tb.e 

reactor cont~i!l!Ilent. 

3. For each type of equipment in the categories of equipment listed in 

ite~ 2 above, ?rovide separately t~e equipment desig~ specific3tioa 

requi~eme~ts, including: 

a. The s~rs te!Il safet.:: fu.r:.ct.icn reauir=men.t..5. 

J. . .U eo.v·ironmeo.tal e!l.'ielope as a function ·Jf ti::ie :::C.a:: i:.cl.:ldes - ' 1 "--



• 
d. Tec!:lllic:al bases should be provided to justi.:::r the plac:emenc:. of each 

type equipment in th.e categories 2.b and 2.c listed .=.bove. 

4. Provide the quaii£~cation t=st plan, test setup, test procedures, 3ad 

acceptaa.c:e criteria for at least on.e of each grcup of equipmec.t. of 

item l.d as appropriate to the category identified in item 2 above. 

any method other than type testing was used for qualification (operating 

experience, analysis, combined qualiEication, or ongoing quali£icatioa), 

describe the method i.a. sufficient dei::ail to pe:::=iit evaluation o: its 

adequacy. 

5. For each c:;itegory of equipment identiEied in ic.em 2 above, state th.e 

actual qualification envelope si:nul.:J.c.ed duri.::i.g testing (defining the 

duration of the hostile environment and the ~argin in excess of the 

design requirements). I£ any method _ot:.her :ha.n t7?e testing o;.;as used f..:n 

1'•1ualifica tion envelope" so deri'Ted. 

If analysis :s used :or quali~icati0~, 

j :.is ti.ficac.i.·Jn .i.:.al:rsis :is s t..:.rn:p c.io as :nus::. be 

. I~e~:ifica:icn of 

:·:?J"!: .::.99:.:..~a::.:.oa.s :·J:' :::n.s:::~c::.<)C. ?e~i.:.3 ! .:..- :.s :3.C::"?i:..iJl-=: :.J ~:J.:.:. 
:.i.3.: ~::!:s ~ 3.~·.i - ·...::._.:. ~~ su.?p:.:.:d _ .. _ ::ie :.:.~:=-al. J.i:ul..:.:;::.J~ .:·J~ 1c. 



r--t" ) ..... 

'o: C1 ~o ;c· -.... ... : 

• 


