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* B / WASHINGTON, D C. 20608-0001
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MEMORANDUN TO: John F. Stolz, Director
Project Directorate -2
Division of Reactor Projects 1/11
Office of Nuclear Reactor Regulation

FROM: Ledyard B, Marsh, Chief ‘i‘v" f‘
Plant Systems Branch
Divisfioa of S{stens Safety and Analysis
Office of Nuclear Reactor Regulation

SUBJECT: REGION I TASK INTERFACE AGREEMENT REGARDING THE NRC POLICY
ON USIKG REPAIRS TO ACHIEVE APPENDIX R ALTERNATIVE SHUTDOWN
CONDITIONS AND THE INTERPRETATION OF NRC GENERIC LETTER
86-10 GUIDANCE REGARDING SPURIOUS VALVE ACTUATION
(TAC NOS. M37879 AND M87880).

Plant Name: Salem Kuclear Generating Station, Units 1 and 2
Licensee: Public Service Electric & Gas Co.

Review Status: Complete '
Reviewer: Patrick Madden, 415-2854

By memorandum dated October 5, 1993, NRC Region I requested that the Office of
Nuclear Reactor Regulaticn (NRR) provide technical assistance with the
resolution of two tssues {dentified during the fire protection and post-fire
safe-shutdown {nspection at Salem on May 17-21, 1993. The following
summarizes the two {ssues:

1. During the May 1993:.tnspection, the NRC staff found that the Salem
alternative shutdowxn methodology (used in the event of a fire that
causes the evacuation of the control room) relied on repairs to provide
electrical 1ndegendence from the affected fire area (e.g., the control
room or the cable spreading room) and to restore the operability of

equipment negdgd_;p achieve hot shutdown.

2. In its associated circuit analysis, the licensee evaluated spurious
sl?nals and equipment operations. However, the licensee assumed that
only one spurious cperation could result from a fire in any fire area,
regardless of the rumber of unprotected circuits present in the area.
The licensee claimed that its analysis was consistent with the guidance
provided in Generic Letter (GL) 86-10, "Implementation of Fire
Protection Requirements,” dated April 24, 1986. During the May 1993
inspection,’ the NRC questioned the licensee’s interpretation of the

GL 86-10 guidance.

The attachment to this memorandum provides the staff evaluation of the above
issues and its conclusions regarding Salem's compliance with NRC fire
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S .On mydl7-21 11993. .88 Mclurékeguhtory Co-i:sion'('mt) eg om!b*.r.: ’ T

R conducted’a}ﬂrf' rotection and’ post-fire: safe shutdown: insmt on'at’ Salu g

Ao .. Nuclear; Gcmnting'sution'.‘% Units;liand 2! (Sﬂen)"'ﬁ'“TMOfﬂco ofﬁuc‘lnr '

Vo ' Rnctor Reguhtion (NRR) plruci ated.in thuimmtion BRI

'v' 7"?&‘ &n?”g#mﬁﬁh Yéu. !LE‘L,E#Wwﬂ\‘i‘?"ﬁ}?"ﬁﬁ‘qu\a{ “‘" . o Vi T\ ': )

‘ S L ‘memorandumto:Steven: Va mnctor.,nlvislon of-Rnctor,zProJects !Il!

' - NRR,*dated October, %7?:11993. R chard W.: Cooper.xolnctor. Divisioniof.Reactor

- Projectsy; Region®1 submitted :a‘proposed . Task;Interface’ Agnmnt*(‘ru) and
requcsted :that:NRR help; resolve’ two ﬂtermtin >shutdownisystem issuess,. o
ldentified durlng-thultn:pection.& The, following: smnrizes‘tho{twgtssues.

ry -vw";”

R e SRy am,,smi;g; s dy it s o o S
a. v During;the my,\w nspection,,the NRC: staff *found; he. Sﬂm

faltemativexshutdm methodology (used:in’ the eventfof ajfire that:.
‘causesithelevacuztion:of.the control. roo-)!relied’on'repairs to provide
r’.olectrical 1nde€ehdencexfm the ‘affected fire area’(eig¥fithe contro)
p room or,,the cable;spreading room):and. to‘restorc the operabﬂity‘of

‘x equipoent need ;0. achieve’ hot: shutdown Lty ;

2 3‘ ',, 4 A N

, A ; : «circuit anﬂysis. “public: Ser'v ce:Electric g
, L ,4._.,;2: Co-panyg(PSEacmthe 1censee£formsne-.Aeva]uated spurious}{signﬂs and
: LRE equipcent operationsiy:However;: the licensee: assunedxthat ‘only.one’ .

=Y

&.spurlous mg:ration*could ‘result from’a’ fire;in%'any,‘fin area;;reqardless
& 0f the:number;of; unprotected circuitspresen ;:ln ‘thelirea? Th icensee
& chined@that,‘gitsmnnysis was ‘consistent with! theguidince- provided in.
,';‘,Generic ‘Letter ‘f(GL), 86-10% *Izplementation’ ofr.l-‘ire Protection®i i .-
A Requireoents" dated Aprﬂ 24;;;1986'“"“ Duringithe’ Hayg1993§inspection.
.,.r.the,.NRchuestionedﬁth’Hcenseg(; *1nierpretationofthec 85-10“%‘.
wc’xiguidance e A, f, ,;,., . Lf :
£ ; u‘ P.‘t?v» “"tr( 3 <\
ardlng the; unreso‘lved inspection ftemsYand; its_
ticel(IN); 92-18;% ;‘Potential;far”l.ass}“oﬂReaote“",
Fire; % for staff{reviev‘i.; In:these

. y:lettqrs dated;August}
‘additionaliinformation}
;. review ofilnformation, Not
' " Shutdown' Capability During ‘atControl’ Rooa
:_sub-ittal theﬂicensep‘*stated its? position‘*that hettechnicﬂ{c.oncems

T (dentified ibygIN 92-18"exceeded the‘origsnﬂ Salea ireents: for
NG pg’sag-fire safe-s doi ty s R ‘

-In responseitoithe oniIsTIA the: : Sal ilicensing
-/ baststasgit rehté‘ﬁ torpsstifire alternat ivelshutdownteapabilityfandithe.
T associatedfanalysistgE By;lette ’dated”aanuary 253%199 ‘;NRR forwardedzits
A report},&Safe!Shutdm Capabiliﬁ Reassessment*fo »snem Nuclear)Geneirating

Statio tsilfandi2 2tz the)) censee‘v-«'(gjs uas-a“-TechniEa\ EvaIuation
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’f!eport (TER)sp'nal;b .Brooki%nn l}tionn 'ubontory

ed 3.
,about the; ntomativz ‘shutdown’system and tho,llconsn s nlhnco ‘on’ p]antT‘ g
_.npairs,"!n order;to*achieve and maintain hot! shutdm,i glctm ‘dated &4y
:Junc 19.gl996:*-thozlicon:n submitted a’formal:responseito;

.thc mv:

Section:111:6°17a:t6 Appendix R 0f 10°CFR Part. so"requ $Sthatifires

:;;lll L35:0f/Append]
" shutdmjsysthnpairs 1Repairs§

9sa
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.. technicaliassistance’contractorii On the basis of, tMsJ R M snff}:mw.": X
‘concluded that;thojsnu,‘{’a]tomatin shutdown'system and. ‘methodo) :d1d ‘not
‘satisfy. thc,rmlaoryanqugnnu of, Sections, _;ll 6, jandil11iL of  Ap

11 k¥, ‘)-b Z‘u&au’,‘

T
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with the licens
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on’ l‘ebnuryi? 1996

isccstl‘ts

the'staff. set’

[
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Bignses s

the® staff,;s lctter

.- of January! 25.:!9962":0«1 the meeting on February 7;£19962% . glctter‘xdated &
” October; Jo% Jthe!staff, requested thulicensu to provide; cortninyw"“* -
“clarificat ons'and add{tipnaliinformation relating’to’ ‘theYel{mination’ of hot -
* gshutdowm” repurs:‘-; fire-induced spurious signalsy vand thc“usunnco;that MDD K
equipment” orﬁco-pomnt: ‘needed for post-ﬁn’sm shutdm mot dversely C
affccted by fire-induced circult: failures litikis-id ~ _
R e R
ay et ,ydatcd.ooce-bor‘z. 1996 the .1icensee’ tted to: al
tran:fernitches;uhich*ulllmi-inate the use of, electricnﬁjmrs.fthu
. 1ifting*leads’and the rep‘ucenent of, fuses’as‘a method ;foriachieving: post-ﬂre
: safe’ shutdm?ﬁe For;%lt:lmtho}licensn committed. to! coqﬂeto MoV circuit:.
-odifications‘?and :toiinstallftsolation, transfer-switches' priomtofrestart':f-,; ‘
For Unit:-2:ithe;licensee’committed to complete MOV, circuit’modifications:for
20 hot-standbyﬁvalvesmnd ;to:install.the, rminin? 'service waterisystem ;"
“{solation transferiswitch s"during tho next refueling’ outaqoﬂ(nfuc'llng‘
outage:10) “%?‘Thojlicensutdid not.propose. interim compensatoryimeasures’ for,
' the Unit:2%a temativo‘*sh tdo\m design naknesses"?o;.adidzlt‘describe’,’ ow it
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BNL';- the ‘staff's;t 13 ' ewed |

" submittaldated Decenber,:2 »31996: BNL S revimd..thc"technica
" the actions;theilicenseq tool:‘to reso‘lvc ‘the TIA: 1ssues,_
~included as;an{ to;this: 3% The .
conclusionsa ¥
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Altermt!ve -Shutdmm Systel Design_._ elhnce,.on the,
Iltsghieve and’ mintain Hot~$hutdp~pﬁf '

:.6 , # H%ﬁ ak

protection‘fntum!"bﬁ provided for structures; systm““ﬂand conponents;-?
1-portant*to‘safe‘fshutdmm\mese ‘features’ shall 1be capable of?‘liniting fire
. damage s0: that?onejérain of! syste-s necessary;to_achfevepnd*n ntain:hot-.
.- shutdown’ conditions frol either;the control;room or émergencyycontrol i -
station(s) 1s}fre“£ f{firmdmgerﬁwln.’additlon ‘Sectionsi1 116810 bland;:
iXiR:t0]10;CFR; Partlso‘establish theleriteridifor co‘ld
(e.g..ncutting‘;o!;xl’iftin"ﬂead?ﬂinstaﬂing )
umpers%or'neﬁuiresgpulﬂng@nd ireplacingifuses)jof, post-fir afézshutdown .

squiredfforyachievingtand. maintaining hot-shutdm orghot=standby are
3 ; rders tg,‘t requireme ts‘%thelicenuldlhave, to ‘
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, W
syste-s required?fo chiev ng.ond aaintaini g’ hot>shutdown’ or, hot- andby
mtnhn¢JMom"toun%MnrmMnnMstMlkmnomﬂdMnﬁo“
demonstrate that: ‘the post;fira hot-shutdown componentican- perforn‘its intended
function without’reliance”on'repairsnzIn addition the: licensca woul have;
demonstrate that’ firefinduced fsultsfin'eiectricsl Jcircuitsisuchlas: hot$
shorts, shorts to* ? round;i'or open;circuits would noticause’ naioperati n: 0T
prevent. the operat 0 uired s:fegshutdo:n COIpOhent‘
R AR R -

t ee’ iysis ‘cannot’ de-onstrato,tha ?

systeas necessary “to” achieve.and ‘maintain: hot shutdown’ re-ains*froa of;fire 7
damage (e.g.;7a. firelinithe control; roo-)'athe provisions of; Sections 111.G. 3
and 111.L of AppendixiR’ ‘would be’ IPOS.deenSQCt'Oﬂ 111.6. 3*5states' 3
*Alternative or_ Dedicated:shutdown capadbility and: its~associated,circuits gi’
independent of ! cablesfssysten“xorzco-pononts An_thelareaji room; or zone; ' und
consideration-shall:be’ orovided.i a),¥hers the: protection” of‘syste-ssuhoseé”
function {s required for, hot‘shut own ‘does notisatisfy the’ raquireaont?ofg :
paragraph G.2 of . thisisections; 2 Appendix RyiSection;I11.L5 Alternative;
Dedicated Shutdoun.espsragraph‘s %requires that: tthe: equip-entcand’co-ponents.
that comprise the:alternative:shutdownisystem be' both physicaily and; :
electrically. independent;of}tna‘area of . concern’ (e. g the? control}rool -and i
the cable spreading room)?%Intaddition; Appendix R..Section:lliml 7:&require
that the associated circuitsiin:the: fire-affected area of concern'begisolated
from safe-shutdown equip-ent and: systems so that hot. shortsiﬁshortsf‘o :ground,
or open circuits:in:the: ssociated circuit nill‘not _prevent:the operation:
the shutdown equipaent ; ﬁﬁg R

2, K % Nt (A
To provido ressonsble»assurance that! tbo cabiinq qui
with the alternativa;shutdoun capability '{s physically and’ electrically
separated from (i.e.;}independent of) . the effects of fire:in%either;the jiiss
control room or&the¢cablo spreading room,’ ‘alternative’ ishutdown®system desig
incorporate the use; of‘isolation/transfer switchesiZ These’ ‘devices’enable’
plant operators’to lanually*and@syste-atically transfelgcontrolgand/or&
monitoring of, -requiredsshutdown’ equipment and ; functions to“aniareaiofb
plant that s’ physically and=electrically A
area of concern: 3 .

The original;alternative shutdoun;syste- design atiSalem;did not ncorporate‘
the use of; iso]ation/transfetaswitches. .Rather. thezlicensee'sfshutdoun:* ;
nethodology relied’on’abnormal operating procedures;that‘directed*operators ]
perform repairs as?necessary‘to {solate potentially; affected}circuits and’t

establish local: *controlfand: nonitoring capability‘fbr;required{khutdown v R
systems. “During’ the}initialg]icensing ‘0f:Salem Unit‘z theistafféhadfaccepted¢~ o
the use of repairs’ontaﬁzinteri- basis?during ‘the’ plant'sistartupntestingw‘ S
program.  In jts' Hay ]98! safety ‘evaluation report: (NUREG-0517§{Supp1enent“
No. 6, “"Safety. Eva]uation Report Related to the OperationofiSalem Nuclear:
Generating Station‘ Unit: Nojiz" ‘and ;. 1ts Report”on PSESG Cadble} Separation

nttacnuent;o to the Hay xsa;gsen b th

pY..
eting(hg;d onfﬁggi




SR ¥ “S- 5
Iicensee‘to'discuss th of 1ts alternative_shutd ‘eap Yoi.
staff 1néthis rerorandun’ stated that.the;installed, olternativo}shutdoun ‘system
does not® satls{y;the*dosigns that were' approved by tho*sttft@ﬁ&Thcy:taffw
requested the: liconsoo :to; subait 2 more detailed descriptio tqtsisystea
and indicated thatithis? sponso "should ‘Justify the: acceptabili{y‘of 2EEL
substituting manualizactions and tepair ‘procedures;for.a; hard~vlred control
system with transfer’suitchesd%f!n its submittal; of July‘l7£§l981 s thepa!
licensee: providedkitsrrosponsc to:thisirequest and; indicated;that; its%?ﬁ?
alternative’ shutdoun7desi?n did not use.transfer, svitches”ﬁthat€soae ‘physical
-odifications“-ay be’required to restore equipment:circuitry;to 1t;forlgtnal
condition sJand; that:thcso actions are’ adlinistrativo1y?controlled“’“
oy 1‘~Am£\£‘ri s ‘_,x“. 22 e ,,{v ,;L, ,mt‘ M‘Q‘#“‘S Sk ;‘5&“ ,,,F-'.'_._ T

'On Septesber;18; 51981 ztho ‘Yicensea submitted'{ts Vfinal}; nterim firo' :
protection: proqra-‘safo-shutdoun and . interaction report? to#tho’staff'for’gx
review s: The staff,co-pleted Atsfreview of this reportiand’ docunented:itsk
results'in itsiletter to the:licensee dated Aprili 20519820/ TheistafF it
concluded . that tho&liconsco should: analyze al) non-safoty-rolatod associated
power,: -control} Tand ‘instrumentation circuits!to ensure’ thot}they‘leetrthej
requirenent31othoction*lII L'of Appendix R ‘and that} they are’jisolated; from -
the a1ternat1veishutdouﬁ?systels by; the fire’ protection uoasures&11sted AL R
Section 111.G:27or by suitable;isolation’ devices”@flnﬁitséletter.1the=staff
also indfcated:that:the; licensee s*alternative shutdown! proceduro requires
installation: o{;oloctricaﬂfdunpers and pneumatic;jbypassesyand: that? thesej
repair actions’were!not: ooceptabne:ﬁ It was_the, staff's;positlon thotzsystems

and co-pononts*used%to ‘achieve and maintain’ hot-standby conditions must be
free of fire damage ﬁ;ln ‘additionysthe staff stated its’ position regarding
alterative shutdown® equipnent'and the necessity for this; oquip-znt.to be;
independentof; the ‘Cables?: equipnent Aan associated circuits:of>the redundant
systems da-aged by the: fi Fitad 2N N 4 %, -4

] o;&,; 23 AE SRy
In its’ subuitttl 0 June !6 1982,:the’licenséé#1 for-ed thefs aff;
alternativofshutdoun procedures ‘for.Salem did not: requiru the uso‘ofwvﬁ o
electrical; ju-pers or. pneumatic bypasses.f On the ba:is'o{;this*sublittal ‘the
staff stated;in} its§SER of. Hayi3l. 1983“that *no’ repairs or, lodlfications are
required,toleffectihotior cold shutdown’ utilizlog the’a]ternato‘shutdowngju
-ethods44£?In}idditionfqin 1ts SER;i the {staff, recogniZed;thatithejalternative
shutdown’ lethod°used'uou1d be'acconp]ished by proceduralfneani‘ﬁvith}actions
being perforaed?otilocaIE ontrolistations; orﬁjocallylatﬁthe‘equlp-en T3 The
staff also'noted;thatit his lethod’couldfachleve'coId-shutdoungcondit ns 8
withip*?:‘hoursﬁafter~t e‘firo without}the needeor ‘planty %
Rt R RN %’“““
By letter.da arch:2; "NRCistaff] rovidedk
Appendix'R’ conplianceﬁins

NRC staff Concentrated; onEdeterninlng the overall acceptabiIit thetj
alternative“shutdoun capa 1111ty design by’ conducting”a‘saane?audii’of;the
This:audit; included verification*thatﬁthere

design_and related procedureé“qa
was nd’dependencﬁ’on repairs;fb Jachieving "hot{ shutdown? Thi?;inkpectioq
forjlocalfstirtTofithey,

_revea]ed that*hot-shutdowg repairs . were requiredi
emergency’diéselfgenerato The’stafﬁ‘concludedxthatlthes repairs;i were
unacceptable? Invoﬁlettor ated January!267% 1988¢3the NRC tafﬁ;provided the
licensee}yith helresultss of“its:Appendix R: comp]iancegjnspectdontbf Salenm
(During this’ népectjo !hthetﬂggginspecti nfteamobservedithe;

S .
ection ‘of :Salem Unit‘l During;this 1ﬁ% eﬁtion. the:

s
AEed i
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AT S rv*m'q%érsf,ii
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R o v d s

| 3rfor|1n9:so§%”oflthe ‘steps” inithe~oliernative shutdown  procedure

operotorsupe 5
and determined, that: some 0f ;the operator actions involved repairsiiiiTheir:i:.

repairs involved -the! ‘use'of’ pneumatic: juspers to prevent: spuriousflctuations
of valvesiiiThe) acceptability of hot-shutdown repair activitiesiwas anzii
unresolved. iteu?i&The staff;iiniits Tetter dated January: 25“{1996§§provided
the Ticensee’ with BNL®s:TER which’ addressed,the_technicel issues-associated

uith this unresolved itel. IR T s
esfm‘lw ) ! A YA '%:p‘?‘ﬂjg;i i‘g§‘£~ = o e : ;\—:‘wa& 3,,1 o
During ‘the Ma 117-21.v1993" ‘Appendix R conpliance,inspectionrof 81161:‘:
Units 1 and 2.“the NRC:staff, confirued that:in lieu of. rovidinq ‘an; isolation
transfer. switch’capability:in the design of the alternativesshutdoun Systes,’
Salem operatorsiare: procedurally directed to perform’ nu-erous'co-p]ex repair
activities:iTheseifncluded 1ifting and cutting’ electricalﬁleads‘ainsta] ing
electrical ‘Jumpersiand’ re-oving fuses;in order. to:isolate’potentially; fire-
affected circuits’and to:regain’ “control of post-fire: safe-shutdoun‘equip-ent.
The inspection ‘team ‘considered. this inspeciion item to be: unresolved:gg, i
e .t"fl“?q:s.m.- m _"i, &i‘_’:&é}ﬁ' yﬁiffir;ﬁ"; Bty B e \«.1 ‘1‘95‘ ‘\[({(*2 ;_q,;}f}ﬁfc‘w 5"?{?‘: i
By letters dated'A Ust 2 and October 2651993 the licensee*sub-itted$g::
additional; {nformation" regarding the unresolved itenms: fron the May11993;s.--
inspection ‘and:{its review of . IN 92-18, *Potential for' lowﬁﬁof Renotegshutdoun

Capability Duringfi'ControitRool Fire,® for staff review

iRy e oy Tt e el :
In respon;e to: tﬁe‘negiog§ TIA“fthg Fire Péotectiog t%;ineering;Sectionii?

(FPES), Plant: Syste-s Branch Division of Systems Safety:and ‘Analysis).NRR,
reviewed Salen’ stlicensing basis as it relates to the post-fire*alternotive
shutdown capability ‘and the associa®ed analysesis By, letter*datedfi}ﬁ%*f“"
January 25:.1996%5NRR forwarded the BNLiTER.3P$afe Shutdoun Capab ity@vpb
Reassessmenti for: :Salem’ Nuclear Generating Station,’ Unitsgl?andAZ *ito the:
licensee.;iThe TERzIncluded a “review of Salem’s’ licensing basisL’ith respect
to Sectionsﬁlll Gfand:I11:L%0f Appendix R to 10 CFR Part.504%0n the basis of
this review}theystaff/concluded thatithe Salem’ a]ternativegshutdoun’syste-
and -ethodoiogy‘did no zsatisfy the regulatory requirementsiof; Sections*lll G
and II1.L-of, Appendix R:t0710,CFR Part, 505 SpecificallyFithe staffgconcluded
that; (1): the: staff;did not‘accept as permanent’ coup]iancilstrategy :the;post-
fire a1ternative;shutdoun*syste- design reliance’on repairs;to;achieve;and‘
maintain hot-standby conditions'“(Z) .thelicensee’ s assusption; of;one spurious
operation per;firekevent is;notlconsistent*uith estab]ished{staff guidance and
does not: satistyzthe u1:tony requirenents’of iSectionst111:G}; ndplll l?o
Appendix’R;t6110; CFRiPart;SO'*and (3)£theglicensee's *evaluationfand GaWy
disposition ofgstaff;concerns described in}IN, 92-18"5re not7consistent; uith
established’ staff. giidance and do’ not’satisfy the regqulato ) ‘of
Sections; I1.G’ and 1981 LFg Appendix R to:10 CFR Part:50. ; ;

- < ‘\3. ‘E?“d ‘Z ?3,‘}!& Ay
On February .51996 “th staff ‘met with the licensee to discus
{ssues described,above*’ Aty ythis meeting,: the. licensee characterizedgits'"
perspective’of; the%above issues and described’ evaluations;and*design chinges
being: inp]emented t‘s:ieustqyaddress rthese concerns i By;letter: dated )
June 19,%19965% theilicensee subaitted'a’fornalgresponse}t ojthelStaffss ietter
of Januargizs !Fendéthe meeting’on’ February;7:51996 MAThe staff reviewed
this response;; nd'de erminedithat¥c arificatjons uereYhee edibefora:
complete 1ts review i Bygletter;dited October. 301119962 the  NACTStafs

requested‘addition . fornation concerning. the 1{cen
RS BERRETT I T e A

.....
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eiininato the use "of érepa rs’to'achieve and intain hot standby:«the piant's
ability to copo ‘with:and mitigate fire-induced spurious*signais {and the s
plant's abiiity to'ensure. .that _equipment or components heeded: for post-fire
safe shutdoun ‘are: not’adver:ely affected by fire-induced hot?’shortsz'”‘zx ko?*“gt
s "‘ %Y\fi?g ﬂd&j@-{}" ('*ﬁ"xr"‘zl i"’\ ?J""vi’f }‘Y"“ ﬂ%&? IR A r A
By iottor dated’ Dece-bor 2 91996. “the11censee" provided itsyrospon:eito*the
request for additional*infor-otiontgsTho Ticensee has’ co-littedktqjensuro
electrical ‘Independence’ ‘of .the post-fire‘alternative safc~shutdoun;function:;
from the contro }rooo and‘to eliminate the need to perfora post-firo*saf
shutdown repairs: by£installing {1solation transfer; switches;for‘thezrequirtd4
alternative shutdown’equipment ‘and components ;; s In addition:ﬁthe:}icensee has::
evaluated the adverseiimpact/fire-induced hot: shorts could have on’the plant’'s’
post-fire alternativo?shutdoun capability:to perform {tsiintended; function*}r o -
The 1icensee has!determined that the thermal overload protoction‘(tDL) vasfr: “
adequate for certain} shutdoun—roiated MOVs:to protect;them against ‘mechanical
valve damage,” thus' -aintaining their.ability to be -anuaily‘-anigeiated byz
plant operatorsipiThellicensee determined that other MOVS:could beldamaged ‘by
a fire-induced hot*short”g’The licensee committed to perform’ uiring/control"'
circuit logic, modifications: for . these valvesiz:These -odifications'will§§“&
preclude fire-induced hotishorts. from initiating a spuriousisignalithat’ uouid
initiate valve movement:and bypass the valve's, torque and iinit*:vitches,ﬂthus
preventing mechanicall .valve. da-age?zxoﬁf P : "Q' R E ey
A a.*zv,aekg —g;’* PURR L, .W. LAY :
2.2 Anaiysis Assu-ptions Pertaining to th Piant
Fire-Induced Spuriou Signals g”}f*., )
;bi%’i{:@ 35(4\41 ,{%1] {]Z vf ga..’./i'gp ‘,;";M“ sy /* '.'» & -./,n .?.n"'“-'ff
During the Nay 1993% inspection “the NRC ‘staff conciu ed that thetlicensee's

associated circuit: anaiysis did not “adequately consider the’ potential;adverso
affects of fire-initiated -spurfous ‘signals caused by hot"shorts “shorts to::-
ground, or open circuits on the piant'; ability to achievo andyuaintain*sgfe;
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shutdown. - 3 o 5’
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Appendix R, Section;li! G‘;'Firo Protection “of Safo Shutdoun Capability::,
paragraph l.a;irequires’ that: Jone train of systems necessary; to ‘achfeve and®
maintain hot shutdoun’conditions from either the controi;roo- ‘oF!emergency.;’,
control station(s);[be](freefofgfiro damage;”:x In addition*€Sectionjlll 6,,\
paragraph_ 2:&requiresgthati'uhere’cables or*equipuent}%includinq *associated
non-safety circuitsithat:could prevent’ operation o;;cause *maloperationidue;to
hot shorts}} openzcircuits.; nzshortsﬂto ground;"of;; redundant*trains}of systems
necessary,to'achieveZand ‘maintain’ hot*shutdounfConditions'a 2¥ocated within-
the same firéiarea;® a’ -eanszbe”provided for, ensuring that/one’train’of; the:
redundant " safelshutdowditrains)is’ free of fire: danage;9%The;safetyiconcerns
associated uith‘fire-induced hot‘shorts”’open circuitf}‘oq,shorts .to” ground in
safe shutdown’ andfassociated'circuits which could prevent’ operat on.or cause
maloperation of redundantishutdown trains. were predicated on3 theftondiiions
that occurred!’ duringlthe Browns: Ferry.fire of March 25*‘197? '(Referencely’

NUREG-OOSozg;aecoeunndations% jary, 1976.)

Related, to’ Browns: Ferry. Fire, ‘Februa
3, o g 9 S ”“17",«!"!‘1’{";}.‘:“’%4{{ N .
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Generic Letterﬁ! 6210;%%Inp]ementation: of;Firo ‘Protect loniRequl "
-dated April;:24; *1986"T$rov ded*aniinterpretation of stheltermifree!of, firé“*"

damage. Interpretation%B“*'?ire Damage, ¥ of Enclosure{lf;:lnterpretations of
Appendix R :;of GLFBG-I ;;states"'the Coonission has provided methodS e ..
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acceptabie for assurin : hatgnecessary structurc %37 jand; ouponents are
free of fire" danagc (see Sections 1II.6.2.a; b;rand c)ithat3isyy thekﬁi?”ﬁﬁf
structure, syste-:’orgconponent under consideration’is capabie of}perforning
its intanded function’ during and after the postulated. fire j%F needed.my BT

LA rn‘:;tﬁ*{:sp%,;& :(;;,%f»c*ac’{ma i gae'\x.fy;:m,,f;;&\a, e *"*v‘f""'*’ 3 e
Vhere rodundant safe- shutdoun trafns are susceptible to’firo dalage.ci,,"
Appendix R, Section élli .G,z paragraph 3, states that"alternative or dedicated
shutdown capability’and.its associated circuits;<independent:of;cablesinita:
systems, or co-ponentsé’n the area,: room, or zone under’ considcration’shail be
provided.® .  Appendix Ry Section I11.L;.*Alternative or Dedicated: Shutdoun\éﬁ
Capabiiity. .garagraph l#%specifics that "the alternative ‘and dedicated}:
shutdown capability provided for'a specific fire area shall.be ableitodiy R
(a) achieve and maintain’subcyitical reactivity conditionsiin, tha“roactor.qc\,
(b) maintain reactor; cooiantiinvcntory. (c).achieve and maintain’ ‘hotistandby’
for a PWR [pressurized-vater reactor] (hot shutdown'for /a BWR. [boiiing-uater
reactor]); (d) achieve cold Shutdown within 72,hours. and (e),naintain :cold :.
shutdown conditions: thareaftc .«r&,‘ AT TRy ﬁik ;v-?u~;5$?v” 3%

11*15‘ "?"3{.!’ “‘m{ '( i!" \'T‘;tp; ‘1:‘“" .:‘L!.f 2 d N 5 ‘-
Appendix R," Section,ili f‘lparagraph 3, states'~HThe shutdovn capabiiitygfor
specific fire areas'may be' ‘unique for each such area;’ on$it may belone: unique
combination of. syste-s for all;such areas.®s: In addition.ﬁthis paragraph” S
specifies in part, that»‘the alternative shutdoun capability shall;bejy ﬂ“"
independent of. tha speciftc fire area(s).*:;Section II1. L“vparagraph 7. i
states, "The safe/shutdown’ equip-ent and syste-s for each; fire areafihaii
known to be isoiated~gro- ‘associated non-safety circuitsrint the fire*area’so
that hot shorts;Topen’ circuitsifor shorts to ground in the’associated circuits
will not provent the operation of.the safe shutdoun equipnent‘?, ”'QV"ﬁ

S “% NM&‘?“%”‘ 1'}‘*"%;"4,&?{“ E iy "’f""*}ﬁ"?ﬁ: fﬂ'ﬁ’“‘”ﬁ [y : "\‘
In Enclosure 3’ of B izf:f,.’Fira Protection Rule:® dated February: 2071981,
the staff stated.afln evaluating alternative shutdown -ethods*yassociatedo.~
circuits are circuits!that could prevent the operation or:cause; theﬁ?ﬁﬁq,,,,
maloperation of; thefaiternative train which {s used to achievefand maintafn .
hot shutdown conditions due; to’the fire-induced hot* shorts“”open’circuits.,or
shorts to ground.uziihe guidance of 6L 81-12, recognized that! ‘firo‘is capabie
of inducing multiple: hot:shortsf‘shorts to ground,’or open!circuits ?ﬁ"'
Therefore,. in- order,foggthe alternative’ shutdown capabiiitx}to ‘perform its;t;
intended function.kthe equipucnt thati{t relfes on must! be~capabie*of {7ﬁ§‘ -
performing: its?functions;afterﬁi thas® been electricaiiyﬁisoiated’fro- the! fire
area of concern; (e.g.;uthc controi troom‘and; Jthes cabio,spreading*roo-)~;t
there is a potentfa for*rcquired post-fire safe-shutdoun?coaponents 0 bet:
damaged by, f ire-induced fauits before’ eiectricaizisoiation’at Tocal controi”'
stations outside’ the*controi‘roo-;?then there {s” not*reasonabieZassurance that

the aiternative shutdoun*capability vouid be abi »:t0" perfora it %intend
function. 72 %{WM Sk ?:‘:"ﬁ.f:‘:» o {é‘f.w ?2% r» j: "
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In its originalfpost-fire$safe~shutdoun nethodology anaiysissfo Saien. the
licensee assunedfoniifone spurfousfactuation;as’a: resuitfof firef fany;area.
regardless of; thé*nunber of;unprotected’circuitséthat’nay be susceptibie‘to
fire damage’ and;tho*potentialkfor*this'danage to; cause*spurious;operation or
maloperation;of safeshutdown; #quippentot: This: ‘assumptonfiSTnottsupp orted:by
either engineering!judgeoent or. the:requirements: Sections;ll tG'ogﬁlil‘U*of
Appendix R.;%TgﬁthefcontrarytfAppendix R requires,that‘ (l)”any and gaiiihot
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shorts, open ¢ rcuits”’shorts to ground in cabies that” “‘could” prevent operation :
or cause -aioperation of redundant trains of systems necessary to’ achieve’and %
maintain hot shutdown’ conditions within the same fire area‘be; identified: and )y
the appropriate fire protectipn be provided such that’one; train of hot v;;'_x
shutdown systems:remains:free tof fire damage; or:(2):the’ safe! shutdoun' g
equipment and systems for each fire area be isolated; from: associated NON=j:
safety circuits;soithat: hotvshorts.‘open circuits;vor; shortsato .ground will
not prevent operation ofithe safe: shutdoun equipoent ;fgi‘ 3
' R A e PRSI s AR e .
The licensee based its singie:spurlous "actuation’or, signaiﬁassumption on, itseqi
interpretation of.the NRC staff response provided to Question 5.3:10% 'Design,,
Basis Plant Transient,$ of GL 86-10.:To 1imit the scope ofgthe ‘equipment Zix¥.
needed to meet:the reactor performance goals of Section IlI.Ll7of. Appendixﬂ,m
this guidance specified the plant transient that:should be’ consideredgin&;‘“
determining the design capacity and the capabjlities of the’alternative” orz:
dedicated shutdown;system and established the'design’ inputg]iaitsifonhthe?»&.:
reactor coolant:; inventory‘losS“efiou diversion affecting systems® needed to I
perform the reactor.coolant makeup function,-and onsite power;sequencing ﬁﬁ;r;.
logic. The plant transient specified in GL 86-10 was as. f°]]°'s.§§§3i

I AT, t’:@m e ﬁ?ﬂ’ﬁvﬁfmﬁwﬂ" Oy ':»“t‘r’m'a XA

Loss of offsite power-shall be assumed for a fire in anyffire area

concurrent with the folloving assu-ptions' gz 2 }EQf;&f

: cl"!“:ﬁ:{{:‘gyt’:ﬁ?a; n.x% ]g“':“""’“" """“ AR s J‘ l X £ =3 L

a. The safe shutdown capability shouid not ‘e’ adverseiy affected by any
one spurious actuation or. signal resuiting fron a; fire;in any plant
ared;- and grisvede 4 sl

hr.g LN
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b. The safe shutdgin capabiiity shouid not be adverseiy affgg ed .
fire in any fire area which results in the loss of. ailkautonaticvi'
function:(sfgnals;ylogic) from the circuits locatediinhthe area’in
conjunction'with one worst case spurious actuation or signalﬁ?"~
resulting from the fire- and -z AR éﬁ-ggh. &

ARERREY 9{ *‘f"‘%%e A :’“"*)..‘.zwmat;e-

c. The safe;shutdoun capabiiity should ‘not be" adverseiy affected b Y
fire in any plant area which results in spuriousvactuation of‘the.\‘
redundantivalvesiin any one high-iow pressure. intorfaceﬂiinef?? jﬁi;

2 3»9?'&,_,_ Sk m‘.hg:: wggg‘, 4% 1 »e"‘ﬁ'*'i,’ﬁ“'\tg'd“,‘}v : .: \, =
The staff intended that;}icensees ‘would use’ ‘this guidancestoﬁdetern ne’ the 1y
capacity and capability, of the alternative.or dedicated, :safeZshutdown? systen,.
?.. sizing of;; punpsaand ‘the® supportisystens needed to’ -aintain}reactorfﬂh.
ant inventory tdefine:the: scope of onsite electricalipower; distributiontu, )
and power needs“westabiish‘an operationai baseline-and a' setYof piantmaﬂﬁpd“ﬁ K
conditions that%uouid;define the:scope of .initial manual actions{needed ol
restore those syste-s necessa to “accomplish the required*reactot,perfornance
goals). Application’ofgthis staff ‘gufdance is based on the"aiternativeifﬁﬂr: ?
shutdown systeu°x(1) being’ physicaiiy and eiectricaliy,independent?of theifire
area of concern; ;and (2)tbeingifsolated from associated; ;circut s?so t at}hot
shorts, shortwjtoigroundﬁ?and;open’circuits iin these’ circuits iil ot prevent
the operation of safe shutdown *equipoent or components;»‘esa
C X RS ﬁ’g SRS m A {nr{"*ﬁr.";‘m
The abiiity to isoia e fi e-damaged circuits from the ‘controliroom¥
spurious actuatignsgwand ensureﬁfunctionaiity of safe-shutdovn~equipmentf;!ter
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- to the systeas?in‘the*control room cannot: be’predicted. giﬁ’bognding;analysisg

. corrected -beforeiunrestorable; conditions’can occur'{(emphasisiadded)ﬁ§ T?e

-and so on“*%]he

Tt ) Al 8. B A% G LE s X b 2 Fd 23 - "
its transfer;of icontrol:to. thair : tdowns foq 1and’emergencyicontr
stations:is; a]sofsupported by the; responses@the”staff madé‘to’other\GL?BG-
questions.;%Ingits'responseg 0;Question’ 3.8. 4*}’Contro] ' Room’, F ro sllighiedy;
cOnsiderations;zithaystaffvprovided guidance; regarding theﬁlevelgof contr01 o
" room damage conditionsiand&theicapability to:ensure’ tbat“safeishutdownfcan e;
maintained:.from: outsideithe'-ain controikroou.inhe staffistated;i® he’damag
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should be. nadefto?assure‘that'safe shutdown ‘conditions:cin’be’maintained; ifr
outside.the: contro]srooa.'-iln addition,:this!? response‘stated;t'The*analysis-
should denonstrate:that the capability exists’ «to nanuailyﬁachieveisaf@j /A
shutdown conditions*from outside;the:control; room by restoring accpowen?t
designated puup;}tassuring that.valve’ lineup;‘are correct and assuming sthat!
any ua]function;‘ofgyalvethhatheruit theloss? ofireactor coolant¥can:beliil

staff’s response\toithis*question ‘clearly acknowledged; that“the!fire Wil
induce’ signalscthat*hi]l' ause; ope ional‘changesv(e. _ hangin
position)-to the! plant P r TG

;.“,,.. ‘-\, P
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In its esponse to Questi . .l.{fShutdown and Repaig's ; GLY
the staff. addressed post-fire fshutdown‘and:repair, procedures“* E4Thels
stated "Safe’ shutdounjcapabilities including: alternativeishutdown capabi
are all, designed*forgsonefnaxinun level of.fire damage;i(system’ .
unavai]abilities.%spurious’actuations).v$Since the: extentﬂof thaifiraey cannot,tf' :
be predicted,{itjSeens? prudent¢to haveithe: post-fire?shutdown proceduresfgu e !
the operators: *from’ “full;system availability;to!the minimum; shutdownjgggf SV
capability.!:ﬁln‘thisiresponsefathe staff. indicated1that1fire*damageican cause.-..
multiple’ systen unavailabi]itieseand spurious=system,or\componentﬁactuation ;
and that methodssfor, ;restoring ‘the; needed:system’ and ‘mitigatingispurious: e
actuations should:be documented: rocedure. B RN :
5.,('&13“4:;" A& ﬁg} Y R TATAR: :
In its responsa to-Question 53 ' 86
staff answered;the: fol]ouingsindustry ‘question:isWhat’ circuit?failur
must be considered in}identifying circuits’associated bygspurious;actuations?,
The staff’s:response; sstated;i"Sections:I11.6.2 and:I11:147;0 f’Appendix)R "
define the circuit failure nodes’as hot; shorts.gopenfcircuits, an
ground.;Foriconsideration’of; spurious=actuations;{all}possiblek‘_ i
failure, states’nust!be{gvaluated.dthat‘is”itho component{could; be,gg g
9

deenergized byfone or‘uore*of;tha’above failure modesT¥gTherefore aivei. S
could faiijopenior%closed°?pump; could; fail{runningYorinotirunningi¥electr c
breakers could;fail’ openéorjclosed'j(emphasif?added)' Inithis responséwgth
staff made: iticiear that~nu]tipie spurious:actuations‘caused byifirezinduce
hot.shorts;? shorts’to?ground,.or:open circuits’mustibe“considered"and]& R
evaiuated..iThe‘staff’ {response} indicated,that components*couidAbe'energized.4h
or deenergized: by‘hot:shorts”;shorts ‘to’ ground‘or open; circuitsvand could ¥
result in valvesifailingiopen or; ciosed°1pumps failing running? or‘not}runnin ,
ﬁintent of&this}stafftresponsa wasitoiensure}that 1icenseesitis:
performed anaiyses{ogzsufficientfdepth’to\geteruine he;adversdi mpacts;pfihot
shorts.*shortsgtoZgraundiior”bpen'circuits onisafe-shutdown-reiatedﬁcontroi“
circuits’ andgtheir;associated logicg(e.g*”ispurious pump'startiwithout
injection or minimun=flow] athfgspuriousfopening or¢closi ,
§bypass‘the valve’s’protective: features '
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In its letter of/June. 195z1996i=the 1icensee‘statedrthatgit;hadtreanaiyzed alls
fire areas.for;which} it tapplied:the single,spurious’ actuation*assumptionQﬁiFo
areas other than’those: requiring alternative  shutdown; -capability}itheés]icense
concluded that;theicabling:in:each appiication ‘either. met&separat ONJastisi
requirements.%was’adequately protected,for ity function}for the‘componen ( k
served would not*iead ;tofspurious” actuations“'and therefore dependence!onkf
the single spurious*actuation*assumption was:not: necessary‘% Hith;regard&to*

its appiication ‘of ithe? singiesspurious actuatfon” assumption(iniareasgrequiri
an alternativelshutdown’ fcapability’ the"licensee’s position is3 1thatFitsEiise,
interpretation’of GL186=10> Question 5.3.10,5 thatis;y that&oniyéone spurious

operation needs} to be ‘assumed;%is correctﬁb Fonctne reasons‘sta ed'above,“it
is the staff’s=position thatrthe iicensee S interpretation‘is_notJ f

- wiirheans R R s sl P
Despite its” staf%d positioﬁ%ﬁthe *1{censee” has® réévaiuated.the,aiternative %
shutdown systems:needed:to*achieve“and maintain hot-standby:; conditions?
its letter of June: 19.&1996 “the ;Yicensee:stated thatiit:had’ developed ﬁ*.
design change® tosinstailtisoiation/transfer switches*% Bymletten. ated?f*
December 2; 1996} the;licensee {ndicated that:it had completed: the?isoiation;¢
transfer switch modifications on Unit 2. for.the hot: 'standby; equipment*and tha
it would complete;theUnit¢l: modifications before restart & Ins addition*{as a
result of its- spurious'actuation reanalysis;:the:l1icensee’ committed}thinstaiP
isolation transferjswitches;for certain service water] vaives;reiateditoF§"*~‘
maintaining cooiing watersforuthe emergency diese) generator.ﬁhFor Unit:
licensee committed torinstall, the’ .remaining service water,systemtisolation EX
transfer switches;during éthe next ‘refueling ‘outage. (refueiing*outageilO)’”‘Th
licensee did not’propose interim: compensatory measures’ for the‘Unith _ ¥
alternative shutdown;design weaknesses nor did. it describe how it‘wiii
mitigate the potentiai adverse’ consequences of. fire inducedfspuriou iR
operations of, the?service water MOVs . 1in’ questio ’*'ﬁgdﬁvee“ M

- L?}' 43"‘%";, xﬁxﬁfﬁ.’: SEFA 5 ‘3::‘:{““’ L IEAS
2.3 Evaiuation-and Disposition of NRC'Concerns: Regarding the Potenti_aib

Loss of Remote Shutdown Capability F iiowing a Controi Room Firesd;

(IN.92-18i§°? ,,t, ”"*”%5““4 ’_ , urALY:

s *‘ﬂ"‘l*l}‘ "A. Lo ’»\m. 5 3 Ay w! 2
On February 2831992 ° "the NROY issued IN 92-18. .
Shutdown Capability: Duringva¢Controi ‘Room Fire,%ito aiert}iicensees o
conditionsfthatgcouidbresuit'intarloss ofzabiiity to maintain;the jreactor in
safe-shutdown*conditionlinithe’event'of a’ controi%roomlfire?ﬁiSpecificai13““(
IN 92-18 alertedilicenseesitorthe:potentialiforfalicontrolzroom fireIto*cause
an eiectricaitshortvcircuitibetween*norma]iy energized’conductof?{hnd
conductors*associated with;the*controircircuitry of, MOVs? requiredbto*echieve
and maintain’ post-fire}safe-shutdown ‘conditions from ‘outside;the mainycontro
room. - Such ‘an* eventfcouid Cause :the“valve to® spuriously,actuate ‘Bécause” "of .
the location of;thefcircuitifaulti%the MOV torque* and;iimit switches}could be®.
ineffective&j‘;stopping;vaive operation.ﬁﬁAdditionaiiy.gJOL rotectionhasi:i
been bypassed&atysome¥faciiities!iiciven ‘thesejconditions i there}ista) :
potential. for,affires nitiated£Spurious“vaive?actuation}to rasul tEin¥x
mechanicaldimigezsufficient zto‘preventireactorpoperatorsxfrOn manua) 1y;
operating’ the'affected valve: Sucnffjre;induced‘damag“ 1d} dversei,
o hi d maintaiggzafgiépgggg;giﬁfﬁg" _ ;
i 'J' ~),f % @
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' f'conditions déscribed Jn'IN 52-18 were not credibie:g;Therefore}wit did not,
- perform ‘an evaiuationﬁg'ay letter dated October.26$21993*“the licensee '
' forwarded 'to’ thejsta{f ;for review its response to;IN 92-18%{n”a document
"-titled'g'Engineering Evaluation of Salem Generating’ Station.,Units 1 and 2,
"ControliRoom Evacuatfon-for Fire-Induced MOV Hot: Shortsgas Discussed in NRC
* it Information Notice 92-18,% dated August 20,719933This evaluationidentified
9% "y 65 vaives‘needed ito support the control room evacuation ‘procedure’ Yand the safe
o .~;'“f“shutdown*analysis?ﬂ As part: of {ts evaluation;: thezjicensee*reviewed the
- Lschenatics*and wiring diagrams’, for the 65 valves:to® “determine which cables
associated ‘Wwithithe, valves were routed in‘areasiin which“controliroom
evacuation® may; .be’ required in the event of a firefﬁ*Of the;65ivalves, the i
~1icenseo: found:that;5] were susceptible to the hot-short‘conditions described
Cdn IN 921 B“W*However,,the’licensee concluded thatg'duegto?syste-/conponent
, redundanciesfatQSaien Generating Statfon;.Unfts? 1fand. 25 fatlure-of.any one of
, o w,,these vgiveégzzpid noggp;eclugg a posg;figg%safe-s?utdoun cond&;;o?..
Lot > "' "h{kq n"’:‘,‘ ‘ﬂﬁ‘”"’»," o ‘/ N'"‘i"_ :a W, et A P CTI
. -‘ The liceniee predicated itghdisposition “of. thisfconcer%* the basis of its
: R interpretation ofithe staff guidance contained.in GL}86- lO?? ‘As!detailed in
- "7 - Section'2;23above Lthe‘licensee had assumed thatithe® evaluation® of.the post-
fire*alternative: shutdown capability need only consider one spurious valve
. actuationjtirrespective of,.the number or the post- -firetshutdown® ‘significance
. of the’ potentia]ly,affected circuits.¥aThis:interpretationto xfits evaluation
“of fssuesidescribedi{n;IN 92-18 led the" 1{censee ,to conclude?;without f
fr@ltechnical}dustification »that only l of the 51: potentiaiiy“affected valves
:would, spuriousiyfactuate§ e YR Srcen

TR ,-"3‘4@' Awﬂpqm{w“: %?) , 4
8*described a'design change
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: tDuring the: neetingfofzFebruary17'5l995. the’ licensee
Jtigito prec]ude wechanicalivalve damage by reinstalling: the: previous1y bypassed
- ,~ TOL protection? on"certain MOVs: e In itsa]etter dated‘June 19*‘1996,.the ,
:.:1icensee? stated;that:this modification resolved, fo_ésaiea the issues {
uidentified‘in‘iﬂ 92-18 and that the TOL: protection;

1l‘l$t11 led &% ¥ Pt i L’%ﬁ":’z&z‘ 13 }?“‘e:ﬁ?’f“?‘f’"ﬂq% s
RN B e tihond, ’:E’}' % ‘wﬁ? ",,,:{:, 58 g :
Octoberf30;;1996'*the staff: requested=that the'Iicensee

N A LI T

By ietter ‘datec :
.ﬁdescribe,the methodology and criterfa it used to’ ensure}thatitheiTOL :
"iprotection'wasiproperly sized.and that:it would: adequateiy*protectithe subject
aHOVs,frou nechanicai danage:g;Theqstaff aiso;asked thegiicensee to‘verify that
\yhtripping oﬂﬁthe?TOL’protection”devices would not}renderAthe*subject ‘MOVS
.inoperab]e ;and that"aften‘the MOVs:are’ electricaiiy@isoiated -theyican be
operated remote y'frou energency control:stations‘located'outs de; the control
“roon. Tk BT gty
;'.: ?3’ : A, x.dih:é i Fon "i"ew«'mu’*‘ A
i In° Py ietterﬁdated Decemberiz,‘1996€:the 1icensee” grovided sthe! resuits of its
MOV, evaluation’andkconfirmed that MOVs: protected byg TOLsfcan‘be reset (at:
~=jtheir respective motor;controi ;centers” [MCCs)) and’controlled iocaily (from
:the i) 1respective;HCCz)aftergtheir:controlgcircuiti}pavofbeen {solated from
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*55? re;affectedfari “°f;¢°"cefﬂ.bY£theirrisolation/transfer‘switches.
ol "‘a,.,' LA i > i wr": 18 R e inchdey 12:;,»"'7-1‘ NG
During] Fthe)l{censee identified* Ves;that had

W eﬂ 3ihot=¢tandbyiva
Y marginalf a1uas:for motori orque¥capabjlityfat fui] oitagejdgrsus;the valve
riimitfandgagvaives whose}TOLsidozno 'fuiiyfprovide motor -

“xassemblyitor ‘
protection 2 [ ’its ‘ietter of, Decembery }1996"»* heElicensee’ comitted to.
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IS : : : A:.f"i ‘1\:‘._ A ‘\-ii,. f{;!
modify the’ “Control” circuits for ihese vaives.‘,The 6?qpo§éd “elrcult™:
modification will prevent 2 hot short fron bypassing the, li§1§}end torque

switches Giiing R N O IR P REATS o ,‘;ugu:“ 3

R L e e e p i ﬁ g :
For Unit-17 the 1icensee comitted to complete MOV circuit s difications and
to install;isolation transfer switches prior to restartfaffor,Unit 2, the
licensee comitted to* *complete MOV circuit nodifications for:20 hot-standby!
valves and toiinstall.the remaining service water system. isolation ‘transfer
switches during the next refueling outage (refueling outage:10)iZsThe 1icensee
did not propose; Hnterim compensatory measures for the Unit.2- alternative :
shutdown desfgn’weaknesses nor did it describe how itiwill mitigate the
potential:adverse consequences of fire- induced spurfous’ og;gations of the HOVs

1 LY P47 ‘?‘\ 4
ia & Vs
‘ "Lv;. —.J‘?@fn- aﬁa" f'!l

« li\)-u L v 5 . v s = fan
in question RO AT ’ EN R »--"ﬂw*%’ig 575
R B «""‘ 2 SRR R R
3.0 “CONCLUSIOan,?% )

su

Fiiltry : ¥

Section 111.G° l‘a of Appendix R to 10 CFR Part 50 requires"?nat fire.
protection features be: provided for structures;: systems‘and. components
important to safe shutdown;s. It also requires that;these;features be capable
of 1imiting fire damage so that one train of. systens necessary‘to ‘achieve and
maintain hot-shutdown conditions from either the control:room oriemergency i
control :statfon(s),is;free of fire damage’;/In the event;that{it :cannot be
demonstrated that one’ “$rain of systems necessary to"achieveyand mafntain hot
shutdown remains;: free of .fire damage,' compliance with the: provisions of
Sections-111.G. 3Land JI1.L of Appendix R would be required. feIn’ order to meet
the requirements of . Section I11.L of Appendix R,:the alternative:shutdown
system and.{its.post-fire hot-shutdown components must: perform: thefr, intended
function without:relfance on repairs.” In addition,zfire-induced, faults in |
electricai ‘circuits,7such as hot shorts, shorts to ground ?or(open circuits
shall not cause the naloperation or prevent the operation of; ‘a:required safe-

shutdo«n c onent“F?’ i fp:‘- ----- S0, unhguv"vﬂv,ﬁﬁzw"ﬂ%f **‘Mﬁ**v~
WA E ""o';zm}ﬁ gfi‘ "" } ”» ok ,::z' ’ .;Q;ﬁ‘\ if‘,.r,‘,,.‘,f-- ",.}:‘?,w'
requirements “and the guidance of GL'81212“and’GLi86-10 :

The reguiatory
recognize: that§it i1s’ ;necessary to provide electricaleindependence for the

alternative shutdown’system and its post-fire safe-shutdown: ‘components and
that a fireis: capabie of&inducing multiple hot shorts;gshorts’to ‘ground, or
open'circuftsriiln; :addition= it is recognized. thatlgir inducedmgauits in
electrica],circuits?shall‘not‘prevent the Operation or&cause!theanaioperation
of required post-fire safe-shutdown: components {g»- Ay :
'%J’ﬂ,?r ‘a 15 s-.’-!ni;ma.z‘w?"f?’ ey !‘r“‘; Py ::?}rge-;? s,:} w"“I N ]
On the” basis’otgi sireview of,the ‘regulatory documentszend its evaiuation of
the alternative’shutdown:system at'Salem as documented. abové*‘the staff
concludesithaty the:alternative shutdown system design’ 2t Saien’does not
provide; the“independence required by Section II1.L:3/ of. Appendix R-fn that it
relfes on: procedures that:direct operators to perform numerous*comp1ex repair

activitiesf”sucnlas 14fting-and cutting eiectricaiﬁ‘leads;‘%_instalIin?1 "
y fire-

electrical Jumpers and“renoving fuses-{n‘order;tojjsolateipotentia
affected{c ircuits}and'regain recontrol:of, post—fire otyshutdownjeqtiipment. In
addition¥ thaJstafficoncluded;that:in orde,Qfor,theI ternatdiZShutdown
capabilit¥}to perforu its}intended function,,the’shutdowﬁzpquipment‘that it
relfeston’ nustybé}capabie of . performing‘fts: functionsgaftegkjt?hasgbeen .

electricaiiy;isoiatedifggaithe fire-affected an;g}gﬁftoncern';;Jhg;staff found
‘ X oi,» 1. ,’ -“. . g i“ et 3 ﬁ.{ 3
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that certain safe<shutdown equipment used by the alternative shutdown 'system

was not adequately:isolated;-as required by Section III.L;Z;bf.Appendix )
from the associated’'circuits:in the fire area and that fire-induced hotfi":
shorts, open circuitssior.shorts to ground in these circuits could havez
preventedughe;operqtion&gﬁ%this.requiygdhsafgi§hutdownfgquipnent?ﬁ%g;ﬁf

o e PR e e R T R

S !-3—*:,5‘2?,2' Mt 2 AR
On the basis

P & & [R3JeY S KARE: e e oY e T PN TR P SV P
bf;the;findinasiit made during the Hay’l993zinspection%?the‘staff
also concludes:thatithese design weaknesses do not provide,reasonable i
assurance that the minimum and l1imited shutdown functions:controlled by.the
alternative shutdown:system can be performed as specified by Sectfon III.L, -
paragraphs 1'and 2 of Appendix R.3:Therefore,:the staff concluded that Salem
Nuclear Generating Statfon Unft 1. fs not in compliance with the‘alternative
shutdown system requirements of Appendix R to 10 CFR Part:50.and Unit.2.is not
in Conpliance.wtégéigi‘Operating License,: Condition 2.C.10.3855¢7 ~?§§§ﬁﬁt..;

TN dag iy
SR i

RO T St ,.:m?ﬂ-’fﬁ""[-':.-‘:4:»4#‘?«%:%'*:«\ct».w‘?*r;.*‘uf*&"-..-;k;y:ﬁi~;$5.==§i-'ei_g+ s A v
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The Ticensee‘comitted to;implement certain ificat{ons._toﬁeso‘lve,zthe post-

fire alternative shutdown’system design concerns.’.The.licensee:has:committed
to install {solation:transfer.switches for the required safe-shutdownéict,
functions controlled by the;alternative shutdown system®*and to modify the:.
control circuitsifor.certain MOVs:in order to eliminate‘the concerniabout:hot-
short spurious’operation’ damage iy it i Fiin oyl sy ey
endymaresete s e U RO R S
For Unft 1,-the"11icensee’committed to complete MOV circuit modifications:and
to 1nsta1l.1solation;xransfer[svitcheS”prior,to'restart:ﬁEFor:Unit}Z:&the?;
licensee committed tocomplete MOV circuit modifications;for:20 hot-standby
valves and to;installithe,remaining service water system;isolation transfer
switches during-the‘next:refueling outage (refueling outage:lO%g,wThe;staff
finds the Unit:1'modification:implementation schedule acceptablei?: However,
the schedule:for:Uniti2;iis‘not unacceptable i The 1icensee did;not}propose
interim compensatory measures:for the Unit 2 alternative shutdown®designt:
weaknesses nor;did}it:describe how it’will ‘mitigate the potentialiadverse-
consequences;of;fire={nduced hot:shorts on:the MOVs in"question i Therefore,
absent adequatelinterim compensatory medsures;’the staff hasinolbasisifor
reconmending‘that‘Unit*Z;be;a]Iowed to restart‘priorbto;full.1mp]ementat{qn of

the required p %

ostifiretsafershutdown modificatfions.:
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By lcttcr“!dated January 25 l996 the NRC On'cc of Nuclw Racmr
forwarded its report *Safe Shutdown Capability Reassessment for Salem Nuclear Generating
Station Unit: 1:and 2.,,, to the licensee, Public Service Elcctric lnd Gu (PSE&G) This

‘evaluation incorporated dﬁ‘mﬂu of an'independent ‘asséssment perforiied by Brookhaven
National Laboratory (am.). as documented in BNL Technical Evaluation Report (TER) dated
November 9, 1995. The scope of the BNL ¢valuation concentrated oa'a Téview of the lxocnsmg

10 CFR 50.; Specific issues evalwed by BNL dunng this rmcw h\c!odc:”ﬁ’

. “‘*xaﬁﬁ};%&q 5 ;,,:‘:;biu om0 Ay n!‘ '
A The level 'of approvs the coteent altemanve
%2 shutdown system design's reliance on thguse of rcpam‘to achicvg and
maimain safe shutdown  capability; and 2 "“’;":’”’ AR AR
Ry B »fw?fs;fi::a‘:f e ’ wﬂ“ G
(2 ‘}‘.- The liwnwc s assumptions and mahodo!ogy pertaining to thc plant's '
D ~é‘t Fability to cope with spurious equipment actuations that may occur asa

: ;f:"uum 81:12and86-10;and
-':d‘% sﬁ*"f*" ﬁ’ﬁ'f‘!i«b‘igﬂ&m ; ' R i
(3)” s PSE&G cva!uanon of saﬁ‘ concemns rot lhe'pownm! Toss'of alternative
5 *'shutdown” capability ‘due to fire-induced circuit fault 36 5" déscribed in
lnformanon Notice 92-18. . 7 i3 gy "{"’ "iﬁ T ““”“‘s”‘l.
‘ wﬂ‘:??f#“""":““”“‘ ' m«ww A"“fsb."»’f T
Asa mﬂt df an evalmon "the fire prowcnon lxccnsmg basxs of thc_Sal Nuclw Gcncraung
Stzuon,theBNLTERconcuded ‘ g L A
B *f"ix.if‘a%}%’%:r |
i he post fire altemati
%7 to achicve and mai mnbotmndbyooudigggs,doa
wptedb NRRforuseasalong m“comphame

1 g" % }"l‘& - -( 7 S ps *\J‘u“m g3 -: AT
i / 3 B ~ : - .1! ,‘ T Y i P
7 4 'T Aten : "‘j‘a!:'*."ﬁ?w KA 'T‘f" o ¥ s}'}x‘.m "“ {‘ -

t‘

s AR IR 5’1

IS 'S ‘e

ey lice: ws»assumpum"bf me;mmn fire
o inconn sient i ith established gmdancedxsscx"m&ated the‘staff ind does not |
2 'apparbnnsfyﬁie"'r'eg\ﬂamryintmtofSccﬁ&um G"i'n"am'Loprpcndxx :
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On Fcbnmy‘l 2996 udzxoflhe{ ssiiétdcscn’bodabowmd’xussedin "iiﬁi'gubhc moctmg
held between NRC, BNL'and PSE&G representatives at NRC Headquarters, Rockville, Maryland,
At the mecting PSE&G characterized its perspective of each issue and described cvzluanons and
design changu bang implcmwd at Salem to address staff concems 4 fi‘ﬁ‘?*“%’”!"}";ﬁ Rl
TR “},:'rgg "‘ ﬁggﬁ ek .;%5_"?1 W‘{ ~:;; ”;;é' 5; ’K p v;«fﬁ&?;iqm,ﬂ‘, SR AL

By letter dawd June 1 996 PSE&G providcd formal response 1o the mf!:s January 25 1996
mmmwmmmm7 1996nuungﬂNRCHadqtn}ws FA review of
this submittal determined that certain clarifications and additional information would be necessary m'
order to complete the rcvicw.’Aoom'dmgly. by letter dated October 30, 1996, the staff forwarded a
request for additional information (RAI) to the licensze, and by letter dated December 2, 1996 the
licenses provided its response, . The following paragraphs provide the results of the BNL assessment
of resolutions proposod by PSE&G to addras each of the i issues described in the stafl"s January 25

ﬁd}'ﬁﬂr' Bk (LR

~.

2. Evaluatlon of lsua ‘ijz

':,I“‘ s
wg;;(,a.«w “ m,},};yﬂ,\ ‘nl' , v i : ji” )
it &z
2.1 Alternative Shutdown Systun Design Rellance on the Use of chatrs to Achlevc and
Malntain Hot Sbutdown Conditlons 3 AR LA RS

‘1* 0 (TN
"b‘i‘,-r%;ﬂ f“‘iﬁ”' ._;\?\. . h -{ ‘{_'5w’3 _';:.;‘, Y E
= .‘a’n A ;_.r-f R oAt (7:' /c-z«'gi"’ [

2.1.1 Discussion’¥7¢ 'f*gi&;:bm‘_. SO s "*%‘S"!i“?
5 ‘“";}' «::qqu;zgz,iza;;-;a.,g.?:?fﬁ" [ ‘hfe 3k ;ﬁf*w"ﬁ“" ’
Trevat pod FABNERAL A 2 . en S "“ R ;
To provide assurance that cabling required for or associated with the 3 altcmanvc shutdown wpabxhty'

can be made to be physnally and electnally separated (‘mdcpcndcnt) from the affects of fire,.
alternative shutdo%'systdﬁ'dwgm typically incorporate the use of .isolanonltransfcr Switches. Once
activated, these devices, which are located outside of the firc affecied arca) enable | tl_xgcontrol and/or
monitoring of féquired shutdo"u‘fa“s‘fsia‘n“'?ﬁ'be transferred té‘"ﬁn“afa’éfme plai? is in dcpcndcnt
(physically and electrically) of the ﬁm affected area(s). 5 33 ”-‘«’

Ry ’?ff” Ly ottty ;',rm-s My

s "-?"\:.i. Par] SR LA rb"'"‘ SR S g S R O n <
utdowrf"s}"'stc:ﬁ“dwgn did not incorpome the’use of i uon!transfcr

At Salem the altcmatxve A isolz
switches. * In’ lieii of providing ph:s capability, the licensee had dcvclop'éd"éb ormal Operating

procedures which'di rect ct operators to perform repair activities (.7 Cutting/liing 163ds}" installing
jumpers, and fusé replacement) as a3 fiecessary to isolate potentially afrccted ctrcuxts and atabhsh local

control and fonng lxty for n reqmrad shutdowp‘ Syste R

" ,W 3 T i : ) “@?f& o ’:Bi\ -T-: ?K:{v‘f{(‘raz ‘«(;w *«‘% ‘; P
Section III G l b and m. LS oprpmdix Rto 10 CFR 50 establishes thc cntcna for "cold shutdown
system repairs.’ chaxrs (e.g.. cutting“‘b‘r lifting leads, installing jumpers. pullmg ana rtplacmg fuses)
of post-fire’ safc "shutdown systems Tequired for achxevmg ar_xd ng, utdown or hof
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During the lnltial Ticensing protess fof Salem Unit 2, thé NRC had acceptcd h b f such repalr
actions on an interim basis during the plant's startup testing program.? %A May 1981 Safety Evaluation
Fiem

ks By e

(SE)documtmemff'nppmvalofthinppmchuashon pourymumm,mthlong-
term compliance pending staff review of the licensee’s compliance With ‘Appendix R (Ref,:NUREG-
0517, Supplement No.6,’."Safety Evaluation Report Related to the Operation of Salem Nuclear
Generating Station; Unit No, 2° and NRC's $ "Report on PSE&G Cable Separation Study,” included

uAtmhma:tththaywSl SER). AR -gazwﬁ"‘*""*}“if%»;%,., :
SRR ‘J;w.’.}kc Bae o T e ”.f_f’"" A

2.1.2 Evaluation *AFgE sy
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In its Junc 16, 1982 ‘submittal! the Ticensee informed the staff that Salem's alternative shutdown
procedures do not require the ux of electrical jumpers or pneumatic bypassa.“ In 2 subsequent
Safety Evaluation Report (SER), dated May 31, 1983, the staff stated the followmg ."INo repairs or
maodifications are required to effect hot or cold shutdom utilizing the aI:emate ‘shutdown methods, *
With regard to this statement,’ in its June 19, 1996 submittal, the licensee statcs.;\'PSE&G has
interpreted this to rqfer 10 repairs in the ﬂrr zone and to exclude 'the rrplacanen: of fuses, the
installation of jumpers,''and lifing of leads.® In thxs submma] PSE&G also’ requcstcd the staff to
revise the 1983 SER as follows i&%"f;ﬁ*r, o et é«gé,'.'.’f"”}z'«-‘«: 5’»"*%?" IR
ST e R :““.f;ﬁ;.:}
5 “No rcpalr: or mod ﬂcaﬂom' are requ!red to e_ﬂ'ea hot or co

::* the alternate shutdown methods. ® v
B e

To: .. »‘*3 equ nrpalrs or mad{ﬁ:adom in :héﬂre wne
,‘ ek‘udlidngthealtema:e:hwdam methods., *. 1. ;148

B A ,,gma;hg, A e T -”' b
& "‘3'5“»,7_;*}:2?’-&';.5 ,,ﬁv‘w{fi TRETGL 3

The requested change in wordmg of this statcmcnt n:pmscnts a gmf' mt change m thc level of
protection provided.t Specxﬁally,‘thc staff was concemned that the’ proposed change could be
mtaprdedasan"“ owing theh&ii’s:cqto mkerepmrsmxywachxcvcand mamtmn hot shutdown
in arcas other than the fire affected area and allow  Tepair’ activitics"in thé £if€ Af1<Cied zone as
nmrymmnmnhotsﬁu'fdo'ﬁﬁ”“' joas.” Onl}usbasis','thcmffdcfé‘ﬁiuncd that the licensec's

From.
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tomr - i R oo ~) TN e e A et w’,ﬁ‘?‘) -
request o rcvxsc e the Saf ’ Evaluation G Re 16: é}f‘ S A
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In its June 19 1996 response further states tha! it has initiated 3 dwgn changc to install
isolation/transfer mtdm’? PSE&G states that the installation of these devices will “eliminate the use
of jumpers as d method jbrnachleving and maintaining post-fire hof standby co condidons,® and “the
design input for thé dx&'ng'é‘ com!dered ANRC gxddance documents Such as‘LGeneﬁc Letter 81-12 and
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shutdown from wnhm the control room (wbcre tbc fire amlysx is roqmrcmcnts of
Section I11.G.2 of Appendix R to 10 CFR 50) does not employ any repair nctmucs to achieve and
maintain hot-standby conditions.”, With rog:rd to the alternative shutdown’ capab’hty, PSE&G states that
pneumatic jumpers are not roquxrod to achieve and maintain post-fire bot-sundby oonditnons and that
design changes to install isolation/transfer switches will eliminate the need for npnrs 10 electric circuits
(c.8., electrical jumpers, lifling leads, and replacing fuses) in order to achieve and maintain® Ppost-fire hot-
stmdby conditions. The licensee states that following the installation of proposed design changes, no
repairs will be required to achicve and maintain hot-standby conditions when uthor_nomul shutdown .
systems controlied from'the control room, or the alternative shutdown capability, controlled from the

emergency oomrol muom outnde the oontrol room. are uwd to accomplish post-ﬁre sal'c shutdown
conditions. ; ; ', o l.:_;"‘f:,%"}’:f%&%"

x»{‘ﬁ..,g',ar' Mot s e s, ¢ 2%
For fire events which do not roquufe implcmontaﬁon of the altcmanvc shutdown apabxhty, the
licensee states that hot shutdown conditions can be achieved and maintained from the control room
without repairs. For fire events requiring control room evacuation and implementation of the
alternative shutdown capability, the licensee states that its proposod modifications (i.e.; installation
of isolation/transfer mtoha) will! clxmmato the need for ropam o achieve and mamtam hot

shutdown conditions.*s’
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During the penod of sz 17 throu :h May 21 1993, the NRC oonductod in ia'spec'uoa“’r Salem
Nuclear Power Plant foroomplxance with Socnons .G, J., L3 and O. oprpond‘ iX R fo _10 CFR
50. As a result of its rtvxcw.’tbc inspection team concluded that d\c lnoonsoe Y “gnalysis of the
potential effect of fire-initiated spurious signals was not sufficiently. oonscrvauve, to thc cxtont that
the analysis, and the rowltmg post-fire shutdown methodology, assumed only one spunous  actuation
to occur as a result of fire in any ‘drea; regardless of the number, or opcranonal sigmf‘mncc. of
unprotected circuits that | may " be susceptible to common-cause damage due to fi re.v: In’ rcsponsc to the
inspection team’s concern;’ the licensee stated that this assumption was based o' its intcxprctauon of
the NRC WWB Question 5.3.10(a) of Generic Letter 86-10,7Which $1aics) in‘part: *7he
safe shutdown capabmty should nor 1.3 adversdy a,o'ec:ed by any onc .rpuriozq actuatlon or :Ignal
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The bomscc s apph atio ofzhe smg!c spurious actuation assumption was found to bc apphcd in its
evaluation of all fire areas. | That is, this assumption was applied in the evaluation of fire arcas
requiring alternative shutdown capability as well as arcas where it had determined that the level of
protection provided was sufficient to ensure that one train of systems necessary to achieve and
maintain hot shutdown conditions would remain free of fire damage (i.€.% , fire arcas sansfymg the
scparation and procecuon cnm of Section I11.G. 2). Vs FREEIRRL T ,,
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mthmabhslwdgmdmcemddoanouppwtouu:fyregmn intent of I11.G. and II1.L.
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AppenduRtolOCFRSO lis!mﬁrcptuecnonfmmmdccmednmsarytopmwdcmmnable
assurance that one train’of :ysu:ms necessary to achieve and maintain hot shutdown conditions
remains free of fire damage.* On February 20, 1981 the NRC forwarded Generic Letter 81-12 (GL
81-12) to all reactor licensees with plants licensed to operate prior to January l 1979 Wnth regard

to the protection of systems and equxpmmt requm:d for hot standby,’

followmg staff posmons;}‘?w‘{{f:? el ’j‘;f;é: r:}:g',"ﬂ“,,. ,;(
3 ag‘aa\ivg?jé');‘v fﬁ ,hv.i f“‘*_ %, : . . b{;r.ﬁ‘. f»kfﬁ i&i i
,; 5]/1«.,. Fus Qt‘.,,}”,,.‘ PR A 11‘1“‘ ?u‘ag}q{' ;

1) The equipment and systems used to ac!ucvc and rnéintzin jsbould be free of
fire damage and capable of maintaining such conditions for an extended time period if
equipment reqmred to achicvc and maintain cold shutdown is not available due to fire

damage; and AR
1 nvg vy ’:4"“ !?f{);‘ ?-"‘ "I: o .
‘“*g ’ir., i # ! «,&;‘gﬁ 3“ a',vr s BTN

2) Wiring, includmg powcr sources for the contml circuit and equipmt opcranon for the
alternate shutdown method, must be indcpcndcnt ofcquipmcnt wiring in the area to be
avoided; and »F«?’j??;,'i 2 E;-éf. Thmoi TR g?‘?ﬁ’:l g ;*'54‘?';?"
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3) Cabling req{m:ed for of a8 usociated thh thc alternative mcmod of hothshutdown for each
fire area, must be phynally scpamwd by thc equxvalmt ‘ofa thrcc-hour rated fire bamcr
from the fire area 7 2o, i g ,,%-“)‘&‘“mi AR “','
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As a result of its review of liocnsec submxttals following the issuance of GL 81-12, thc staff
developed ' and"promulgated ‘additional clarifying information} ; (Ref: & ‘Enclosure 1 of NRC
memorandum dated March 22, 1982, from R. J, Mattson to D. O E:scnhut) “This document was
forwarded to PSE&G'E Enc!osure 3 of an NRC letter dated Af)ﬁl 20," 1982, With  regard to circuits

of equxpmcnt whose ’"""bﬁcranon could affect the altcrﬁéiiwgg Anf_g&suh_p_t_dgwn capability, the
ctanfmﬁoﬁ‘pmﬁded thc staff states that an adequate level of protcctim ma g!_;g‘ achieved through

:mplcmentatxon n of one of the fonowmg mcthods. B ¢
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2 waideanmbisomemceqdpnmtofmnfmmmeﬁmampﬁormtheﬁm (an
cumplc of this approach is pre-fire strategics which de-energize equipment whose fire-
nitiated spurious ope:anm could advcrxly affect safe shutdown), or, f;‘, q; :
.3?"3‘%"%{94 f«"»mi t“,‘ lf{r SN : g ' ;“?k :*:::i‘;};zgl ,Q‘ ':'»-rj .
3. Provide clectrical isolation that prcvcnts spurious opcmion (c.g. -1, isohﬁonlmnsfcr swnch’
achwm), OF JBiran it s LY T .‘, AR
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maloperation of equipment (2n example would bé procedural guidance to establish |
manual control of a Motor Operator Valve that may spunous!y opcratc as a result of a
fire-induced failures in i its contml cxrcmtry) AEE ""!%._f', 'm"z
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In April 1986, the  staff {ssued Generic Lettcr 86-10 'Implcmcntanon of Fire Protcctxon Program
Requirements.”.. This document presents the Commission's posmon on certain specific issues in the
form of responses to questions posed by the industxy during a series of Regional Workshops on the
implementation of NRC fire protection requirements at nuclear power plants.7 In Section 5 of this
document, the NRC provides responses to specific questions related to Alternative and Dedicdted
Shutdown Capabxllty.g, In Question 5.3.10 the staff is requested to define the plant transients that
must be considered in thcdeagn of the alternative shutdown systcm.Jnhcmt in the staff’s response
to this quwuon is the apecauon that potennal spurious equnpmmt opcratxons have bccn identified,

\..
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II1.G.3, IIL.L.3 and I1L.L.7), Pnsbccn
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The guidance of GL 86-10 is dazgn basu transient criteria for dctcrmming'thc capacnty and capability

of the alternative shutdown’ system and its application is based on the sys!cm being physically and

clcctnmlly independent of the firé area of concern and that hot shorts; shorts tc'i‘ground and open

circuits in associated circuity will fiot prevent the operation of gafe shutdown equ?pmcnt In order for

the alternativé shiitdgwn cipability 10" perform its design’ function; thé shiitdowi i cquipment that it

relies on miust bé‘&b’hble of performing its function ’oncc it has beent electrically isclated from the
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The licensee's assumptxon that only one spurious actuation would occur as a%csu!t of any fire is not
consistent with the rcgula:ory requirements of Appendix R to 10 CFR 50 and guidance established
by the staff in Generic Letter 81-12, and its subsequent clarification “which as (orwarded to the
licensee as Enclosire 3 of NRC letter dated April 20, 1982. ‘{3&;“?‘?‘5""" RN
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mmpuon was appﬁcd For arcas other than
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capability, this ion
requircments, was adequately protected, or its function for the eomponent(s) served woulg_pot lead
to spurious actuation;”dependence’ on the single spurious actuation assumption A was;no longer
necessary. With’ regard to"its‘appliwion of the single spurious’actition”assumption in arcas .
requiring an altemative shutdown capability; in its December 1996 fespoase PSE&G ! staics that it has .
re-evaluated alternative shutdown systems ncwy to achieve and maintain hot standby conditions, and
as a result of this review, has initiated design modifications to provide isolation/transfer’ ‘capability for
components necessary to satisfy post-fire, alternative shutdown, functions¥; The’ specxﬁc eomponents

provided with isolation/transfer mtcba are depicted inthe foﬂowmg ub!a: 'Qaa ‘{,&.’53 Sep
TTEY ) 30 . w: R

4.7 ¢ .w “ ‘Ji

LAeeca S 5
N N E
raTE

el
vy,

e

g

Ry ATA
A :' A
;! o3

m’geki. 3

*.: IR
S ‘cv&kﬁ




! |
- ’
e pery
73 7'("“.‘,);' - n:«»«;-eq“- £, R
AENe PN
SLieRT 3. ]
. *
aE .
- ,.
b , !
Lyl
RACINL bl

SALEM UNIT 1 EQUIPMENT

SALEM UNIT 2 EQUIPMENT

1 AFW Room Cooler {11 5w sert,

2 AFW Room Cooler iyt

11 Charging pump sux tube ofl pump

21 Charging pump sux Jube ofl prmp &< ..

!lCha;ingmrwmcoolcrg' ' 21 Charging pump room cooler 13475
11 Chiller AT N l 2] Chiller co e et

11 Chilled Water Pump ?;'iir',-";o'-'-.{i'

el e .
-.{,15.}5.“:-‘;};"1‘: !t" v

21 Chilled Water Pump 72

11 Service Water Intake Vent Fan 7.

21 Service Water Intake Vert Fan' 527457

11 Component Cooling Room Cooler

21 Component Cooling Room Cooler - -

12 Charging Pump Aux Lube Oil Pump

22 Charging Pump Aux Lube Oil Pump

22 Charging Pump room Cooler “3i¢ -

12 Chiller SN,

22 Chiller - St

12 Chilled Water Pump - . °

22 Chilled Water Pump .. =

12 Service Water Intake Vent Fan |

22 Service Water Intake Vent Fan -

vdve --n;ﬁ rﬁm—»..-g .

12 Component Cooling Room Cooler 22 Companent Cooling Room Cooler
13 Charging Room Cooler * - 23 Charging Room Cooler - 575w
13 Service Water Intake Vent Fan | 23 Service Water Intake Vent Fan =
13 Chiller SRR 23 Chiller SR
l4ScrvichucrIxuaheVanFln'-5' 24 Service Water Intake Vent Fan 575>
ICV139 .11 and 12 Cherging pump mini-flow 2CVI39 21 end 22 Charging pump mini-flow
" isolstion valve %3yt ‘fsolation valve 3ESELI L
ICV140 lhadl2Cbxpn;pmtpunmﬁow 2CV140 21 and 22 Charging pump “mnow
" tsolation valve 7551tz s isolation valve ““?‘:'i‘.
1CV40 Cbrpngmmﬁmvcrmlm 2CV40 cum ﬁunVCTisola!m
e P

1CV4l ChxrpngpmxpwchouﬁunVC’l’uolnm

2CV4A] Charging pump sucbon from VCT isolation
valve S T

valve ..y i
1CV68 CbrginghmpdischarmeEGENlD( 2CV68 Charging Pump discharge to REGEN HX
isolation valve ff M- Ao isolstion valve |t Gttt

1CV69 Cbmghnnpdix_h:rgcwREGENlD(

isolation valve %

2CV69 Chugingpunpdis’ch&i’z‘xonsomux
isolation valve -& U %ewd




SALEM UNIT 1 EQUIPMENT SALEM UNIT 2 EQUIPMENT ‘
IPR6 Pressurizer relief stop valve 2PR6 Pressurizer relief stop valve = *
1PR? Pressurizer relicf stop valve 2PR7 Pressurizer relief stop valve -
1841 Charging pump suction from RWST 2591 Charging pump suction from RWST
fsolation valve .. - tsolation valve ~X% ek é..
1s012 BlTisolsticavalve "~ . 28312 BIT isolation valve ﬁwﬁ
1sJ13 BIT Isolation valve | 28113 BIT Isolation valve “SA%GHIEN3
1852 Charging pump suction from RWST 282 wmmn@am
fsolation valve - . o isolation valve i~ in i
1SW26 Non-muclear Service Water Isclation Valve 25W26
> $
: v

R AT
By facsimile dated 12/6/96, (From: B. Thomas, PSE&G, To: L. Olshan, NRC) PSE&G informed the
staff that Unit 2 valves listed above have been provided with isolation/transfer switches. In addition, the
following Unit 2 valvcs wxll have isolation/transfer switches installed by lbe end of the next refueling

outage:

21SH44 . 21 SICONTMT sump isolation valve
228J44 . - 22 SICONTMT sump isolation valve
2CC30 -+ .- CCW System cross-tic valve LT
2CC31 .04 - CCW System cross-tic valve I IS A
21SW21 5713¥ ! Diesel Gencrator Header Isolation Valve 57477
21SW22 1577047 Service Water Header Isolation Valve ¢
215W23 :IG:’;::‘  Service Water Header Crossover Valve ™ 77 | 52
25W21 #1717 Dicac Generstor Header Isolation Valve ~ * | -
22SW22 - Service Water Header Isolation Valve .
225W23 Service Water Header Crossover Valve

225W20 *  Service Water Header Isolation Valve




The design for motor~opcmed valves (MOV's) at Salem utilizes 230V AC motor control ccmcrs
(MCCs). EachMCC contains pans which hold the control circuitry for an MOV, ; Within each pan are
such items as the main contactors, thermal overload (TOL) relay, auxiliary relay, control fuses, and field
wmng terminal blocks. . The typical MOV transfer circuit scheme utilizes two switches and two valve
position indicating lights ‘mounted within the pan. The first switch isolates wiring routed from the MCC
to the fire area(s) of concern, inserts new fuses into the control circuit, and provides permissives to
operate the MOV via the second switch. The second switch serves as an operate switch to open or close
the valve. For motors, such as room coolers, one switch and one indicating light are used. The switch
performs the function ofisoluing wiring routed from the MCC to the fire area(s) of concemn, inserting
new fuses into the control circuit, inserting an mdmtmg light into the control cxmuxt (to identify

",n? AZ LS '”',’"

operation in the remote shutdown mode) and operating the motor, -3¢ REY
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2.2.3 Conclusion . L .
The licensee has mnalymd fire areas where the single spurious actuauon assumpnon was applied.

For areas other than those rcqumng an alternative shutdown capability, this re-evaluation has
determined that because the cabling in each application either met separation requirements, was
adequately protected, or its function for the component(s) served would not lead to spurious
actuation, dependence on the single spurious actuation assumption was no longer necessary. With
regard to arcas where fire may require implementation of the alternative shutdown capability, PSE&G
has initiated design modifications to provide isolation/transfer capabxhty for componem: neccssaxy to

satisfy post-fire, altemative shutdown, functions. o ;5?.' St
.kt" PRI e:ﬂ“r' g3 A X

J ‘.
The licensee's c{:aliﬁtw’ﬁ'f in‘conjuncuon with its proposed modxf' mtions o provxdc clcctncal
isolation from areas requiring analternative shutdown capability, provide assurance that potential
fire-induced spurious operations that could adversely affect the post-fire shutdown capability have
been appropriately identified, evaluated and dispositioned. The gomc?s&e? }gﬁfppr'o:ach satisfics

Appendix R to 10 CFR 50 and is, thcrcforc. acceptable, R ,,—t, ,,»;},~
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2.3 PSE&G én!uailon and kaosltlon of Staff Concerns Regardlng Tbe Potential for
Loss of Remote Shutdown Capability Following a Control Room Flre (Information

Notlce (IN) 92‘18)

On February 25 '19=92 the NRC Office of Nuclear Reactor chulation (NRR) lssued Information
Notice (IN) 92-18 to alert licensces of conditions that could result in a Joss of ability to maintain the
reactor in a safe shutd condmon in the event of a control room ﬁre. Spcclﬁcally, IN 92-18




cautions licensees ot‘ thc potmtul Ior a control room fire to cause an elcctrml shon circuxt between
normally encrgized conductors and conductors associated with the control circuitry of motor-operated
valves (MOV's) required to achieve post-fire safe shutdown conditions from outside the main control
room. Such an event could causz the valve to spuriously actuate. Due to the electrical location of
the circuit fault, the MOV torque and limit switches would be ineffective in stopping valve operation.
Additionally, thermal overload protection has been bypassed at many facilities.- Given these
conditions, there is a potential for a fire-initiated spurious valve actuation to result in mechanical
damage suffi cxcnt to prcvcnt reactor opa‘ators from manually opcmnng the valve,i.

. ‘-f?‘}\s-}u"'? il "“ " k?n"%:,j"_ s‘

At the time of the May 1993 Appcndxx R eomphanoc inspection the lxocnscc expmscd its opinion
that since in its view the conditions described in Information Notics 92-18 were not credible, no
further evaluation was performed. However, during a June 3, 1993 telephone conference between
the licensee and the staff the licensee committed to provide a formal tcsponse to the concerns
described in the lnfonnanon Notice.

T,
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2.3.2 Evaluation N .
By letter dated October 26, 1993, the licensee forwarded its response in a document titled:

"Engineering Evaluation of SGS &2 Control Room Evacuation for Fire Induced MOV Hot Shorts
as Discussed in NRC Information Notice 92-18", dated August 20, 1993. The evaluation identified

a total of 65 valves as being specifically addressed within the Salem Control Room evacuation

procedure and Safe Shutdown Analysis. As a part of its evaluation the schematics and wiring

diagrams for all 65 valves were reviewed to determine which cables usociawd with the valves were

routed in areas where control room evacuation may be required due to fire (1.€7; thé Control Room,

Relay Room, or Ceiling of the 460V Switchgear Room). Of the 65 valves evaluated, 51 were found

to be susceptible to the hot short conditions described in the Information Notice.’; However, the
evaluation was found to'conclude: “due 1o system/componens redundancies; at SGS 1&2. failure of
any ane (emphasls odded) of:hese valves would not preclude a pos:ﬂm sq/'e :hwdawn condmon

RTINS Ersa o %:ﬁ"‘“:"“
The licensee's dxsposition of this concern was found to be predmwd on its iﬁtéf'pi‘ctation of staff
guidance contained in Generic Letter 86-10, Specifically, the licensee had assumed that the evaluation
of post-fire alternative shutdown capability need only consider one spurioiis ‘valve actuation,
irrespective of the number or post-fire shutdown significance of the potentially affected circuits. This
interpretation was then extended to its evaluation of staff concemns described in IN 92-18, This led
the licensee to conclude, without providing any further technical justifi mtion, that only one of the 51
potentially affocted valves would spunously actuate, E
ir r-, ?:‘U‘.n FEC e

13

During the February 7, 1996 mwting; the licensee described a design changc to preclude mechanical
valve damage by rcmstalling thc pmviously bypassed thermal overload (TOL) protechon on MOV's.
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In its letter dated June 19, 1996, the licensee stated that this modification climinafa the concemns of
IN 92-18 for Salem and that the thcrmal overload protection for these MOVs had bccn installed.

In its October 30, 1996 rcquat for additional information the staff rcqucstcd the licensee to
demonstrate that the methodology and criteria for assuring that the TOL protection is sized properly
and that it will adequately protect the subject MOVs from mechanical damage (e.g., deep seating and
binding of the valve). In addition, the staff requested PSE&G to describe the typical isolation
transfer circuit scheme for these MOVs and confirm that the tripping of the TOL protection devices
does not render the subject MOV's inoperable and that once electrically isolated from the fire area of
omocmthauhcymbeopaamdmwmlyﬁmncmcrgmcyeonml stanonsoutsxdcthccontrol room.

,,'&f‘ ‘ \n&?f“

In its December 1996 mpome, the liw\sec states that all safety related motor-opcrated valvcs MOV's)
at Salem have thermal overload relays in their circuitry which are designed to protect the power feed to
the MOV while providing maximurs protection of the valve operator motor. .The mcthodology for
determining thermal overload sizing takes into account the voltage and ambient’ tcmpmturc variations
when plotting protection”points for current at twice nominal torque” and !ocked ‘fotor withstand
characteristics. The thermal overloads are sized to ensure that the MOV will not spunous!y trip while
providing the maximum amount of motor protection. Upon further review of the TOL design change for
mechanical valve damage, PSE&G noted that the TOLs for several valves have marginal values for
motor torque capability at full voltage versus the valve assembly torque limit. The valves identified by
this review which are required to achieve hot-standby are as follows: CV40; CV4]; CV68; CV69;
CV139; CV140; PR6; PR7; SJ1; SJ2; SJ13; and SW26. Also identified by this review were several
valves whose TOL do not fully provide valve motor protection. These valves are as follows CC3o0,

CC31, SW21, SW22, SW23, 12/22SW20, and 14/24SW20.

The licensee states that it has initiated design changes to modify the circuits of the above referenced
valves. Specifically, the control circuits of these valves will be modified to p-svent hot-shorts from
bypassing the torque and limit switches by electrically relocating the switches betwecn thc control room
and MCC as recommcnded by the mﬁ‘ in Information Notice 92-18.

2.3.3 Conclusion

Based on the above, the licenses's stated methodology for resolving concems identified in
Information Notice 92-18, is directed at preventing mechanical damage to required MOVs by
reinstalling the previously bypassed thermal overload (TOL) protection on MOV's, Where reliance
on thermal overload protection was found to provide insufficient protection, the licensee has initiated
modifications which will ‘prevent hot-shorts from bypassing MOV torque and limit switches as
recommended by the staff in Information Notice 92-18. Should valves spuriously actuate, operators
would establish Jocal control, and manual positioning of the MOV would not be precluded. This
approach conforms to the requirements of Appendix R to 10 CFR 50 and is therefore, acceptable.
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3. Qverall Summary

As a result of its evaluation of the fire protection licensing basis of the Salem Nuclear Generating
Station, the staff concluded in its report dated January 25, 1996:

1. The post-fire alwmativc shutdown system design reliance on repair activities to achieve
and maintain hot standby coaditions, doanotappartohavebecnwccpwdbyNRRfor
use as a long- tcrmcomphmxstmcgy )

2. The licensee's assumpﬁon of one spurious operation per fire event is inconsistent with
established guidance disseminated by the staff and does not appear to satisfy the regulatory
intent of Sections IT1.G. and ITL.L of Appendix R to 10 CFR 50. B

3. The licensee's evaluation and disposition of staff concerns described in IN 92-18 is
inconsistent with established guidance disseminated by the staff, and does not appear to
satisfy the regulatory intent of Sections I11.G. and III.L of Appendix R to 10 CFR 50.

To resolve these issues in a manner consistent with established staff guidance, the licensee has
performed engineering evaluations and, where necessary, has developed and scheduled additional
plant modifications necessary to bring the plant into compliance.




