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" e- UNtTED STATES
* NUCLEAR REGULATORY COMMISSION

I 5WAIKIoY. 0 C. 2WW4oc

February 6, 1997

NEMORANDO TO: John F. Stolz, Director
Project Directorate I-2
Division of Reactor Projects 1/II
Office of Nuclear Reactor Regulation

fR,,: Ledyard B. Marsh, Chief A1 ' (s
Plnt Cystemn Branch 4
Division of Systems Safety and Analysis
Office of Nuclear Reactor Regulation

SUBJECT: REGION I TASK INTERFACE AGREEMENT REGARDING THE NRC POLICY
ON USING REPAIRS TO ACHIEVE APPENDIX R ALTERNATIVE SHUTDOWN
CONDITIONS AND IHE INTERPRETATION OF KRC GENERIC LETTER
86-10 GUIDANCE REGARDING SPURIOUS VALVE ACTUATION
(TAC NOS. M$7879 AND M87880).

Plant Nanm: Salem Eclear Generating Station, Units I and 2
Licensee: Public Service Electric & Gas Co.
Review Status: Complete
Reviewer: Patrict Madden, 415-2854

By memorandum dated Octotbr 5, 1993, NRC Region I requested that the Office of
Nuclear Reactor Regulaticn (NRR) provide technical assistance with the
resolution of two issues Identified during the fire protection and post-fire
safe-shutdown Inspection at Sales on May 17-21, 1993. The following
sumarizes the two issuet:

1. During the hay 1993 tnspection, the NRC staff found that the Salem
alternative shutdown methodology (used In the event of a fire that
causes the evacuation of the control room) relied on repairs to provide
electrical independence from the affected fire area (e.g. 'the control
room or the cable spreading room) and to restore the operability of
equipment needed to achieve hot shutdown.

2. In its associated circuit analysis, the licensee evaluated spurious
signals 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, 01plementation of Fire
Protection Requirements,0 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

CONTACT: Patrick Madden, NRR
415-2854

9702070427 970206
CF ADOCK 05000272

w > v ., ., .- .............. bA,

I'M 11 Z= 11 13=



il� ,
1.

it
.I

'1'

S.

John F.

absent
recowel
the req

Docketi

Attachm

Un1IZbeIa1
4 1ras safishi

I':

etPi . s

/. .. I

JIl

cc W\Attac!

DISTRIBUTIi
,Docket Fili
.Plant File
Central; Ft
SPLB R/FA
Giol aha,~
LMrsh~$
-WRuland'~

P~adde~n"
.EConnell

GHubbar'
BThomas1

DocumentK

DATE:?

a.\&

. I * 1,

-Y

, '4,

*/**,,.

'S *�
**,*,, *1'

"V

� -V..,.

L

'1

'-*1*�''



& 'E' ~c a Fnt'

.,1. .\ ,.,. .,,x tJl^tOIO tClCIL SSUES: 1£1v.i 4,EZ r E

t - ;; A~i [ S ICLEARt GUIfERATIN STNATIOM" N,ItfS1S|>t

L. I '9,s | >CE, OF, ICXUEA RECO IETION i

'i'',', , . ''.,''i lk, t.:
c;-, f onduct di;flre'ap Itction'ndpotfr ai`Ctshutdown;1nspeoni 5^es

A ,. .,.; ucleari neating¢Statilont' Units,41!nd,2 ~.(Salon)Qr.,Th9o0ff letf:Nuceaer
'-Reactor. Regulation* Acpet~ipitid,1th1npe0' ,, ,

' e n i| iior&Mnda,toSt wen;Narqa,.D1rnctor;,- D I Is Ion P f+ *trroeetS' J/II,
' , HRR9,ldat d Octob~e!tr<5,t1993;<.Rlchard W.'Coopervi01r co ~Dlislon'lof;Reactor

'Poects'p, Regil On-~ ur td^proposed 'Ik;nterface:' reement,'(T A).and
'requestod~that'>"R hlp';resolit'two alternatlii'>shutd insystW vsu s-r
' dentified'durlngtthet'iispect1on.JS The'fhllovini sumarzes the tus'sues:

iv ' ~f-&ltnt n~htd Pethodlg (used jn.1th itentl!c4 *fIretat
c+; lausesethe~i cultio 'of "th cnrol roo )'rel~e1bJfo'!.-replr'& t r rovift

'' ';'-'i.>l ctricle 1indepthdence~f 0ztheaffected flrel'ariate'(C g'. k tentrol
'-tfrooom.or;dthe ;cblsreading room)!and ,tols rsoctheizooeo b1ttr °f

'b. so un&sl"
r ... JCompan 2(PSE&GYt.ihe'1llcensee' for.~l dvlated surioussiji-i and

' IA'equipmentloperat1ons e?~~However';-,,theyl.1esIeVAIs su ftht'aSonlyoe'
't I;: ~ spros;pto'nycoul d! res ul t' froiiaj I rc- In~anytfre3 '-reagkIdes's

fi " h! ^-votel ube:f~uprotefted cictspeett'thil'irew Teilcensee
;aclai1>eaathatlitts+^nalysis n satconsistenitiwith¢tthetgu41dincc~pro Ided in

LrGeicilttivi, bGF'f(GL R8t-I4S"eteentatlo'iof £FreProte'ctiontri-
;' -FRq~eetstdtdArl24 ;jt1986.t Drgthje' M aljJ2993'!nspeto

^ - rt h¢"Ri ustoe0tclesee'kierprietatio oih V, ~86-;O 1 0

>- ' By1etrd ejus 2n Ocoe;6919930 eih cnesubted' ;
r - .*;addt onhlin hwto eardinq teuresolved71nsp 'tion' tes'ind+ts~
.,;..'' ,review ofnforls tionNo 6c'l(N )'692 18,8", wPotentialtforosfdRotf .''~j

;Shutdoith"Caoibilitjyu' ngitotr1Ro Fire;j I~o~tff Irve} In'these.
-'- ''sub lttast e[Icenseilste lt''bfltinthat te'tthnliljcoc'ns'

4" ''' 'u!dent Ifid 1 l92'18Wec eded--,the~or1§1na talezde s fgi F'qree-tfor

'~1 '.: '. , . '' , , ' i ; t;

'~~~~~~~~~f ;F ' *''asc tdan1ss|yletr+ated'Jan'ur'2d190NRtoire~t
; sreport :ifelShutd liCapibill ti Reassessxef fo{ie:u> FGnrt
z Statlon Ints tidt 1toth, .11censeesTv'Thlitis" U'ehnkc t~iuitlon
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Report(Tabortory
.technica1l-assstancscontractorti>.& the basis ofZthisi1
concluded thatth Sl alternat n utdo syste
satisfy.the''regulatorjrequire mn ctions:III6'&n
to la C Part'-0, '1

on Fe'briiarlyi7?, 41t9l,jthestift
about the alternat Iishutdowni system and thcl I censies
repairs 1,4n'orderto'ichievie and maintain hotlshutdown
oJuneu ,1 9 99 he6licmnsee submitted 'iformal response
of J)nuaryn25,e2,996t ndthe meting o&'Februaryj7,al996
October3 19960 therstiff, iqested t Ieilicense;to pr
clarifications.and'add t Fnflo1ntration relating~toth1
shutdown repaiisrtIreSinduced'spurious slgn&1sI&fdathe
emuipment'or' co 'nint.n~eeded for postfirre safe shutdoi
affected byIfre -nduced c~rcult~faIluresiv i&,

By '1otter, dated, ee ber.'2,iiiiEth.llcense"coi tted
tran cr.'"th StWhich: 1111011n1nate4the'use flcr

,lifting 1eadCsand~th*':'replaciiin ttof,.fdses¢&slaehdf
safe'shutdown 4IFor.Unitil) lthe)lIcensee Ioiltted totcn
modificationszUnd.to3nsta1l isolation transfer'-switches
for Unit'2j,,thelicenseccom1tted to colete M0Vtcircul
20 hst-standbyervliesland';tolinstalltherema1nI servii
isolation',transfeoi'switch#sTdurIng thenextire fue Ing-oul
'outagec. 10) R.Thtlicensee did not proposeiinteri''coWen1
the Unit.2'alternative)shfitdown"'design weiknessesrnoridfi
11will Miti ate~the'lpotentia-tiadverse;consequences 'of fir I
the .;y.,,°r-^

BNL ,'the sta f'sptechnical assistance' conttactorarev ew
submittalldated December: 1996t-* BN' ye ewed thetc
the actionskthe lIcenseeetookto*resol v.the.T A'lssueCs5
included astan appendix'to thisvIreport: ..l'Theistaff;concur
conclusiont

2.0 ': EVALUA TI OF UNRESOLYEDTECKNICAL~ISSUES

2.1 .- lt eRelance on',th
- Achieve and Maintain dot'Shutdown dntsRelated1

Section-1.GI.rV5aDppen
protectionjfeiturGr6be provided forl'structures,3systemi/
importantito safelshutdoindtWThese'ifeatures'shall, be Tcapa
damage.so,,th'ttonettrainsof.tsystemssnecessaryito.tachleve;

- shutdown"tonditiftsBfrom itherltheWcontrol}roosorjemerg
station(s) dasmfree 1daige*in'addition<Sectlons

' 'IIII 4L5of1Abpendi 1Rt6I 1 CFR1Part1t50establishithei'cr1
shutdo;eyteitolsj¶ Rep&lrs (e..g'.cuttingIon Ifti

'Jumpers fO ing' n pliscihjfuses)'
- systemslreX uIredf~ ct ng -nd' aintaining hot-shutdc

''otde'rt a'eet these requ rementsi'the 1
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systems riqidred foriachlev ngndma1ntaining'hot-shutdovnoj; ot- ardbysare .''*i

not allowed." ait e, theielrequ h censeewo Mld havetO
demonstrate that the aost9 re hot-shutdown componentitean prfon,1tsinte,
function w thoutr.11anceon'repilrzst!zn addition,.2the,1icensItNwouVd
demonstrate that&flreanducedfaults tnelectrical:ircuiltsisuchias>shot
shorts, shorts tos round torropenicircuits- would not`,rcause ialopiratlon~or
prevent the operat on4ioerequied'safeshutdownxcomponentls

In the eventathe s anal o n n
systems necessarjto-achievC'and' lnt hutd n Ai
damage (e.g. ,firelintheocontrolmroom),the provisions oftSect jns I .G
and lll.L of AppkndxiR'Would be"i posed.nSection1IZ.G.3,states;'k
'Alternative or Dedfcitid shutdo~n capability and its .assocfatedfcircuits '<ti
independent of, 'cabl esfisyite , orto ponents tn^th't~area' etr
consideration'shal1 'be'provided; (&a),Whereithe protection ofisystess whose
function is requiredfordhotshutdown does notsatisfytthe'require ntnof '.
paragraph G.2 of thissctions O m 0*
Dedicated Shutdown,- paragraph 3drequirWsthat~the:eqiipmentandcomponents
that comprise the!alternativenshiitdoWnnsystem beboth physically)and
electrically indepandent ofjthe'area of concern:(e g.o thescontrolrlouanad ,
the cable spreading.room)i;Jnt'dd1tion-Appendtx RijSe'ctI1n I'.'l7;ti Ire s
that the associatedecircuits'lain tfe fire-affected.area of co'ncerh" lsolatedl
from safe-shutdown equipmentN nd fsyitessiso that hotshortsW'shorts;gtolground,.- '
or open circuitstinthe:associated circuit will not preventthe''operation'of ;'
the shutdown equient '

To provide'rasoniable.issurancesthat'the cabling requir dafor~orassoc tid , , *

with the alternativenshutdowntcapabilitytis physically'and'lectrically
separated from (ti'e;1ndependent~of) tho effects-offfre 1n"'eith'erthe
control room or thficable'spreading roo",Kalternative'rshutdoen7-systeWdesign p.; -
Incorporate the use of~tsolat10nitrinsfer'switches'SteThesodeviceseenib
plant operatorsjto Fanua1 IYandsystemat1ca1ly,tran'sferycontroliandfor
monitoring of requiredrsh'ut~down equipnent~and .functions8to",ianvarea~kftteG ,;-
plant that is physically'and~elictrically 1-7ndependent 'ofltWheyfIre-ffectid
area of conce , ,

The original;-ra t rnat vetshutdownsystemdesign~at Slem"di4anb ncorlporate -a
the use of"j1solationtransfer sw tches iRathere-th'ellicensee'sshutdown
pethodorogmirelled on Wofailtora ting proceduresithat'directed operators toy0"l.J
perform repairslassnecessie YAs1 ir'j~tostsslat otentlljffectid I t'0ahdcte
establishloc'al~controtandmiont toring'capability4for>r-eqI hutdown
systes.' Durlngj'theW1nit i -t11. rnsng§capSalem Uhity,2 for eqthi shutfOadccepd
the use of repaiisfoptiftinter basistduring thezplant!.s.(startup¢;testing
program. In its'"ayI981'afetrevaluation report(NUREG-0517t Supplement
No. 6, *Safety Evaluation;Report Related to'the Opirat1on"ofcSalem Nuclear 'n

Generating Station*,Unt' 2Noja*2t"*andjits`Reporton PSE&GCable'*Sepiration
Study,. which, 4ii1ncludiasiAttichuGnttGtothe CaR1981 estif a
approved thistiapproabh~al at ashort-tern temporarym easure,,itilongi-ti-
compliance pending es re -

In a memorandum dite J ue 198 acopy of thich~wasiforvarde a S
licensee, the'staff.l'su arze dthe meeting held-onApri1vf13r-i9B 1 t te i
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licensteeo' SC S eQ lty,,Jt 'ltTheiv
staff I njthl sImemora ndu stated that thefiinstall edalternativeshbtdoi ' system
does not satisfyfthe~designsthat were; approved bfthe~staff Theelstaffz,
requested, the+,license.Ato submit";'i'more detailed descriptin AofthisMsyste.
and indicatedithatfthliV rsponsetshould MJustifythe~a*cceptabilltbr7V:,,
substituting manua1wactioA s and'repair'proceduresj fora' ,hard4'tred control
system with transfer switches' In 1
licensee providedJ1tt'response:to:,this'request d.a'ndlndicated thataitsh-5tT'
alternativeshutdown7'des1gn-dtd not use transfersvfitchestgtjhat'some'phiyscal
modifIcationsm"ay bedrequfred to 'restore equipment: cimrutrytotitslorIgInal
condition',anddthatfhtsetct1oni 'are ad1inistratively'controlledr

Onsp 1fts sb~ idt~ final.ne f'Onsprotection prograt safe-shutdown^and interaction'reportto~thestaff for.
rewvi ThlstaffcompletedwitsTreview of,,this'report and docimnti1 ~ts'"
resul tsvinlntsflatter to'the*l icense. dated Aprill 20 MI98Z@'Thestaff(4t-
concluded that th.al icens.e.shouldanalyze.al 1,'non-safety-rclated assoctated
power,¢control gandl~instrumentatoin circuits to 'ensure ;thats hey eet~the.-
requirementsioftSectlon'tII.tofAppendix1R ind'thatStheytare1solatedifro.
the alternativeishutdow;'syjstemssbyithe 'frIit protecti on se'uresitisted '1n

Sectlon II.6t2''reby~^,suitableolIsolation';devices'.'Vp,16'n'[tsJltetgte'tfSection 11G'''b,-b eR'hMtf
also indicated that' the1icensee's^al ternative'-shutdow procedure* requires
installation ofi-electricaiyjumpers'and pneu aticjbypasseskand' th t'tthese',
repairactionstwere'!'notacceptable.'tIt was the~staff'sPositlonl hatisystems
and componentsilusedto'ascoieve'and aintain'hot'standbyfconditd10sfrwust.be
free of fire'dimage.+JIn,,addito'n;ithe staff stated,,Itsvpositionregarding'
alterat1ve",shutdowntequipentand the necessity for'thissequipuentito~bei-
independentfiofthe-'cables t ', equ ipments' and associated circuitsWofIthe~redundant
systems dthf.
In its iubini tt1 o June3,6 1982,the'licenseeinfora*d thefs affdthat its
alternativesishutadown',procedures;fov'Salem did notirequi rithesusif t
electricalp'juwpers'or, pneumatic' bypisses s) On'thi'basisio7 his~si~su ttil,'the
staff sta t SERWMyj 31 1983'that~no'repairs eormodifications are
required to 'effect hotror'cold shutdown utllitinqgthefaltern te9shutdownijj

etod.MR,' I 0 : '1etn+$tsvSER,-tthefstifftrecognlied'thatat'~lentv
shutdownnethod ?usWedwould be'ctosplslied ,byproceduralm eansivt^"thlattions
being performedtattlocal rtontro1istationstor6locallyaitjthe 'equ puIent - The
staff IOl so' anotedgthatithisemthd could 'achieve'coldd-shutdowniconditions

tithi72 erthle fre'withoutltheneed.foi jlantV'reis'

By~lt' 18 th-e N'RC- 'st-a~ffii. e ,persurtofv1t
Appendix'R.cop1anciinspectionrofSalom UnotmI aDurlnc gthis"Ins'pection", the
NRC staff.Econcentrat dbn deternlnlng theoverallracceptabilitj:f'thet
alternativesshutdown capal iitydesign by'conftctlng atsanplejaudl the
des nuandrelatedpOh hisiaudit included.serrificatlonlthat there
was':no~depende byo~earso^aheightsutdon ~ hS~~ ect ioh
revealedithatthtotshutd '(S*palrs''ereirequired for)16ca ;

unacceptable. JIn aiPett'erdate'd'January 26,1988?gth NRC thaf f~liiovided the
1icensee' with he ults 1tsfiAppend xIR~compl Ia e*1nspe tiotfof Salem
its Durinth hl Iipctloi jthe NRCji-nspeCtid'ntea iob Id the
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operators' perfouing.so eoith&^steps in the alternitivetShU down procedure
and deter.Ined,,that"som*eoftth operator actions-involved vrepairs}pThove'7,
repairs involved thteuse ot pneuaticijupers to prevent'spuriOuSactuations
of valves.41Theicceptability of hot-shutdown'repairractivitieS! aS 1rfl
unresolved'1tem4 Thetstaff8.i1n,;1ts letter, dated January.251t996, provded'
the licensee4wthBNL'sjTER which-addressed the technIcal issueseassociated
with this .uniesblm.ed ifte A

Durin t' Ma -7-2l1 993~ tt:WRC ApptediR cp1ice:seton?.amz
Drng the Ma,

Units I and 2NtheHNRCfstaffconfirmed that;'ln lieu of providingq!i solation
transfer. switchlcapabilitytn the'design ofjthe'alternitivEshutdown syste.'
Sales operatorsiare procedurally directed to perform numerouslcomple repair
activit1esiThe'sei1ncludedtlifting and cutting'electricaltleads"1insta1 ing
electrical Ju prsjand'remo'ving.fuses;in order. to~lsolate'potentially;,fire-
affected circuitsTandto:rlgain control of post-fir. safe-shutdownequipment.
The 1nspection~teiuxconsidered thislnspection iten to be`unresolVed.tn

By letters dated,August 2and Octob 26,1993,thelicifisee subitted
additional 1lnformation regarding the unresolved items'froa the KaY11993pk'A-'
inspection'and 1ts''review of IN 92-18,;9Potential..for'lLoss'tofjRemote'Shutdown
Capability DuringqfContro Room FIr,* for, staff revietwJ.

In responss"tt1i6the'Regi fTA;fthe Fire Protection Engineering:Section
(FPES), PlantsSystemsBranch',Dvision of Systems.Safetyand-Analysis*NRR,
reviewed Salee'stlicens1ngbasistas.1tirelates~to'the post:firealternative
shutdown capability'and th*"associaied'analysesr.eYtyBletter'Tdated
January 25,z,1996, NRRt frwarded the BNL.TER,4aSSafe Shutdown¢Capablilty~4~J;
ReassessmenttforsSale MSuclear Generating Station Units~ItandA2,-toitheA:
licensee.94The1'TER Included ^areview of-Salem's-licensing~basis'Lwlthrespect
to SectionslI1t16,; dtI11:Ltof.Appendix'R to IO CFR Part50,o.OnOthehbasis of
this review'ithe"staff'concluded thatithe'Salem"alternat1ve'tshutdowntsystei
and methodologyjdidrn'ot satisfy the regulitory.*equiremeints0,ofjSections1III.G
and III.L'of:Appeuidix"R-torlOCFRPart,50.^OSpedtficallyrzttheTstaff'concluded
that; (1)'the staff di dnotaccepteas perminenttcompltancelstrategy. thejpost-
fire alternat1velshutdownisysteu designreliance'on repairs'to'>ch eve nd9'
maintain hot-'standby~conditions;,(2) ,thei-l tcensee'siassuspt onofrne'spurious
operatioi'per ifirexeventisnotsconsistent5;witheestibishedtstaff'guidance 'and
does not satlsfjzthelregulatorj;rnqutr ntstof T 1II,1GrindpII1.1Vof
ppnt ;(o OC~~atStins 3);the p I censee'srevalu att1o6lnd~aiid5k,2'~
dispositionrofi'tiffbrconcernsidescribed,,in'IN 92-181`re'not<consistentyiith
established!staffguildance and do'notbsattsfyith'Dre-gulatorjy". ikreenftvof
SectionsvJII.G!and IIIL of Appendix R to'10 CFR Parta5O.

On Fe tbruscr s h he'
issues described above4;Atthis meeting, the licensejcharacterzied'ltsil
perspectivesoflthel'aboveLRssuessind described evaluationstand designqch-nges
being implementedFat Salem>to&addressBtheselconcerns sBj letterdatbedV¢.4JunedreirthiecconisenJune 19urj199625,e199irnd etsubmitted 'afomal~respoalselts thel V aff' itter
of JanuarY1 T199 tingn he staff reViewed
thi s; responsjifidrde h ,d thatc ar ions werernee ed'befo ltaq ould
complete ;t'sirevIw'1 Bi ti3etterdited'Octobatt'30' 71996ttieI
requested idditi0nia1 h nf ation:'concerning thellicnseeseitl. oiiito17
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eliminate the`use'ofrepa rstoSachieve wand maintain hot standby;theplant's
ability to copewithand mitigate fire-induced spurious signals;7and theYNj'.,
plant's abilityjtoensure thatequipment or components neededtfov~post-fire
safe shutdown'aretnot'adversely affected byfire-inducd h

By letter dated Deceber'2,F2 996 rthetcensee provided~ts.responset, h4.
request for addftionallinfor at1 ni The l1censee haswcottedAtodensuretZgf
electrical mndependence*of the post-firealternattve safe-shutdownifunctions b-
from the controljroo*:'andcto eliminate the need to perfonr post-f1r4 safe-f'?i?&.
shutdown repairs bytinstal1ingsisolation transfer switchesafortherequired'
alternative shutdown'equipment and componentstIn addiontthejlicense has,
evaluated the adversel1ipact fIre-1nduced hot sh'orts could haveeon'"the plant's'
post-fire alternativetshutdownxcapability:to perform1ts-intended Bfunction.>E','I;
The licensee has'determinedthat the theriauloverload protection,(TOL)'was'if-
adequate for.7certainlshutdow?-rel ated NOYs to protectithem*against' echani il
valve damage,"thus-'maintaining'their ability to be manuallymanipulated byo'-
plant operators4j4Thelilcensee'deterained that other MOVs' could berdamaged by
a fire-induced hot~shor ~7Thel1icensee cointted to perfo irin'W ng/controltcV
circuit logic modificationslforthese valves.'¢,These modifications!will'<, '
preclude fire-Induced hot; shorts fro initiatfng a spuriouslsignaflthatvWuld
initiate valve'movementand bypass-the valve's torque and limittM tcheitnthus
preventing mechanical9 valve damage.t;. -

2.2 Analysts-Assu PtIonsiPertaining to the'Plant's Abliit toCoeVithP,'
Fire-Induced SpuriouiStgnalsO

During the M~y,3993 ..i~ttinf te RCDurtng~~ th b29snspect~on, the KRC 'staff concluded'that,,the 11cen~see' s
associated c1rcuitVanalysisdid not adequately cons derthefpote tiali adverse
affects of fire-initiated-spurfous signals caused by hot shorts.fshorts to:-
ground, or opent"circuits on the plant's ability to achiev eand maintaintsafe,
thutdnwn *F.. .. "N T;1i:
_ o, -- __ l,..

Appendix R, SectionlI!I.C$:'Flre Protection of Safe Shutdown
paragraph l.a;irequires'thatjU one train of systems necessary
maintain hot shutdown:conditions from either the control~roos
control station(s)j[be]jfreeroffire damage4'zi In:addition'!
paragraph 2,X requlres 2that~" here'cables ,orrequipmentPlncltx
non-safetycircults thattcoulc d preventl operation orrcause'jmaI
hot shorts' openi oercut orF7^shorts ftO groundlAof-redundanti
necessary~to'rachie'v'ebandJ'u Rntaln'thott'shutdownr'.conditionslira-n
the sa elfire_'-,rea*,9<a seansbbep'rowoided forteinsurlng'~lthati'for
redundant"safetlshutdown',trains1is >free oftfi redaage g TheTs
associated withlfire-1,nduced' hotlshortsitopen'clrcuitsiorast
safe shutdown'>and'rassociatedt circuits, which could prevent'o;
maloperation'oftredundant'.shutdownltrains; were predicated'or
that occurred.duringlthe'Browns.Ferry fire of March 25 1975.
NUREG-OO50( Recomendat Ions Related tok Brown'Ferrj Ftret" I

Generic Lettee m6-1 plemenation fFre Potect of
dated April; 162 , 8 *erpreiat 6vof thltei
damage. Interpretat10nl3 r ge, ;ofEnd osuretIi
Appendix R, eCommissi onhasiprovidi

ons' of

- . l
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acceptable foriassurlng .that necessary ttructures',-systems ind omponents are

free of fire damage'(see';Sections 1II.G.2., b,¢ and ),<thatlsth t >

structure, sistemor'rcoMponent'under considerationls 'capable'ofjperfor 
inng

its intended function during and, after the postulated fire ashneeded.'.Mv;~--

Where redundant ~ifi~safc-utdown _trajn s-are susceptbctofn ag;tsjzi,
Where redure nisIptible .Cr
Appendix R. Section'I1I.GGparagraph'3, states that'!alternatlvelortdedicated
shutdown capabilityand 1ts associated circuits~irndependentfcables 

iC:w

systems, or componentslin the'area, roo, or.zone undericonsiderat1nsha11 be

provided.!'.Appendix.RiISection tII:L, Alternative or Dedicated:Shutdownc.;-
Capability," paragraphl,,1;specifies'that *the alternative:'and dedicated''
shutdown capability provided for a specific fire area shall'b, ablento :s .:

(a) achieve and maintainsubcritical reactivity conditionslinathereactor;g1j
(b) maintain reactor~coolantinventory; (c),achieve and maintiln hot'standby,
for a PYR [pressurized-waterreactor1 (hot shutdown for'a BYR.[boiling-water.
reactor]); (d)achievelcold'shutdown within 72 hours,.and {e)"maintain'cold'
shutdown conditionsthereat

Appendix R R one i3 u

specific fire areasomay be unique for each such irea or-1t iy.bioneunique
combination oftsystemsforallsuch areas.'t:In addition 

this pargraph W

specifies in partjthat¶l'the'alternative shutdown capabilitykshalljbe
independent of the'specific'tfire area(s).",;Section III.d4Yparag'iph 

9 A

states, "The safeishutdown'equipment and systems for each;fircarea jhall be

known to be isolated~fronassoctated non-safety circuitsfinktheifire'areaso
that hot shorts-ktopen5'circulits'@tor shorts to groundin thes'aisociated 

circuits

will not preventthew'operatlon of the safe shutdown"equipment ."

In-Ecire Protection Rul;{iO 2 981 ,

the staff stated,-In e 4 nuating alternative shutdown ethods sassociatedt V

circuits are circuits that could prevent the operation or causebthetlr'I
saloperation-of thelalternative'train which 1s used to achievand'mintain
hot shutdown'cofiditions¶duetbfthe fire-induced hotsshortsrZopen 

circuits'l;'or

shorts to ground.'Zjshe~guidance of GL 81-12 recognized that'afirli'lscapable
of inducing multiplelhotjshortsts'shorts to ground,-or openfcirulit5se 

$

Therefore, in ordersforothe lalternative shutdowncapabil ity)tosperfonre1tsiX
intended functontheequi pentthattre1iesonustbecapt
performing iotstfunct snssaft er it hasfbeen-eleciricallyli s6latedfrom the ,fire

area of concernf(e gttheontrolarooimand the-cabl .spireadingVroom)tIfW
thr sapotentia llfor requiredtherc 1s ptn1 forequired*'po-firet'safeshutdown3'comiponen sitobieXt",:`,

damaged by, fire-Irduced-faulttsbbefore"'electricaltisolati onattlocal controlo;
stations outsideothescontrollrroom;'then there is'; hottreasonabli'eassirance'that
the alternative~ihutdown ucapability-would be ible'to'perfo!ts1ntended3
function. tic -'

In Its orgij t-frsafe-shutdown Sale the
licensee assu edrenl toon sspurlouslactuation as8*a resulttofifre 

f nYt&rea,

regardle~sofkthe>'nm rofV ibnprttectedcircuitsfthat:=YIbesuscepibletto-'
fire datag a~nd hthepotentialSforsthi s'damage'tocausetsptrioustbPerion~or
maloperation ofesaf -ashtdoneu pient.14hlstossumptionf 

'ssno'ttsuipobrted'by

either engin eeflhgil. nt~orathe requirements Sect10'-IlltG o r SIIVL'of

Appendix RL4.T6jth fcontrary iAppendix R requiresi'that±'".() ai9yMndva l hot

A t rAd
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shorts, open ci rcultsishorts to ground in cables thac
or cause maloperation of redundant trains of systems necessarytochievind.2
maintain hot-shutdowntcoonditions within the sane firareabe1dentifledtnd :'
the approprlatefire'aprotection be provided suchtthat'one-trai 'ofhot
shutdown systemis remainsfreelof-fire damage.' or (2) the'8safe'shutdown'V^¾''
equipment and systemsskforseacth firearea be isolatedfrom associated.non-i tt
safety circuitsjso that, hottshortsstopen circuits4 or'shorts4to 'ground
not prevent operation-ofithe'safe shutdown equipment S ~ willi'Alt,

The, licensee ts'Ongleispulouf ictuatlon"or signa a
interpretation of the NRC staff response provided to Question' 5.31I0'Design1
Basis Plant Transient,,,of GL 86-1O.lTo limit the scope offthe-equipmen
needed to meetthe reactortperformance'goals of.Section IJJ.LTofAppendix R,'
this guidance specified the plant.transient thatishould bejconsiderediin ''
determining the design capacity atd the capabilities ofAthilalternativeWor;.f''
dedicated shutdown~systen and established thedesign'1noutflimits'for the;-
reactor coolant;inventoryloss-,flow diversion affecting systenstneeded \tO1
perform the reactorcoolant makeup function,;-and onsite powertsequencing '
logic. The plant'transientespecified in GL 86-10 was as follows

Loss of offsite power'shallb asswmid for a fire tn ri firetai4 --=
concurrent-with'the ollowing assumptions ' '

a. The'saf ~shutdown~pab11ity should not be'adv
one spurfousiactuat on orsignal resulting from atf~reiniany plant
are a;and ,fr? I ; 1 . t > r

b. The safe: shutdown capab1i1ty should not beiadversily affedd by a
fire inanyifire area which results In the loss'of~all autoaticV.
functionr(sfgnalsi±-logic) from the circuits locatediin theareain'
conjunction'withone worst case spurious actuation'or JMgnil A~Xj
resulting Oo thejfire;.andan

c. The safelshutdown capability should not beYadveri y'affectedb a
fire.in-any plant'area which results in'spurious actuation>of'the'
redundakiWlvesx'n any one high-lowvpressure-intorface1ne .

-¢-G!~~~ ~~~~ sm. > X 2gs 02 s?.* ,, .is

The staff .intnded thatwlicensees would use'this gu1dancR to'deten nefthet
capacity and capabiityloffitheralternative orededicated'
(e.g., sizing ofspumpscand the support'systezsneeded to malntainrc l
coolant inventorygsdefine the'scope of onsite electricallpower;distributionf'
and power needstestablishlian'operationaI baseline-ind a-setrofjplautt"#j~'
conditilons thattwouldfdeffle~the-scope of initial manualactions needed to^
restore those systeustnecessiajYto acco'ipl1sh the'requir-ed-teactoirjper hruance
goals). Applicationl'ofjthis'staff guidance is based on the alternativeii'el§2t-
shutdown systev;V(1)lbflng physically and electricallywindepende tkofkthelj re
area of concern;:andi(2)'tbeingXJsolated from asi'ociated circultslkjt tjh6t,
shorts, sho circuitsin these:circt'its 'il1iot prevent
the operat lonof afe shutdownhequlpment`r-,components..

The ability tolsola cjfire-dagedcircuits fro h
spurious actuaWtosns nd-eniu'rejunctionality 'of ja e-s u own

,uc
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t~~~ ~~ stbs4 otS~tt

lt'rnfrofcnrlSo -ermtqhtonstatf s~n remergency con rol: .; ..
stations~ls.also'js'uop orey helresponsis4.Ah~elstaf aade~xt6o'oth&rS G U 86- 6N.';4;-;-.i
questions. ~~,Inlits'tresp'onsi; oQuestion'34`8. Cotl,AeoolrQ:',

.Considerations;..!uthelstfrole gudj ~rgrdingq the'feveltoaonrlv;^ '
"room damage coindiltibnsindi h e yta pa b I Ity,, t 6.-.'en su iCt hI;Ysifelshutown'cnb. Ca'.>.<
malntained~from.'out'side',vth 5'Rail'ncontrol.,troomi';ma'ThiQlstaffXstat'ed;I ThtamagS;nt1
-to the-'systef'l' th~oto ' ro antbe! redicfed.ikAbudl7aaylSJkts *{o$
should'be-madel4tojassurelthit'safe~shutdoiin;'onditions can5,be'~,alntained from':.................................' ::

* outside.theecon~trol.Irooe.!v"*i~ln'addition'S-this-'response'tstatedi~,!lThelanalyIs:'. :
should demon'strate'l:tlatfth;-,.capability exists,'.~to- anuallytachi'evet'afe h!2<*iif- Al,

shutdownsconditioni~frotil'outs Idel th- controljlroom,by'restoring'>tac4p'ow'er-'o9.y'.''':-i
'designated 'pumpl',X~assurin'gwt'hat.val e'.'lneupj'i'ire.t`co rct',""' in.'as'suminita'... .'

- ny malfunctionl14 ofuyalvefi 4that'Jpermit'ethelos's .,'ofir ' ct V.,` 4nffc'nts-O'ini ~it-'"' .:"i
*' -corrected, bfr'uestal cnditionsfican',odccur"X(emphisisi~dde'd)' Thee.8 . , s

'-staff't response'tdlthils"' ue tion"clearilyeacknowlidged, achfflQ{il~fir;.er',o .................................. I
lnduce signals'zthat Sill-rcause,,operationaltschanges-'1 va.+ wves~c anging~ki:-
po s It 10n) ~.t' iaht ..

sn'!srie'spon s 61to<<,Que st lon;S.2.1 ^QShutdown.1and Rearas io G861-.:----:.
the,'stafflvaddressed,,post'-fire"'shutdown~and-repair,'pr ceues ~ahe~s'f-+*A.;:- .. '>
stated -IS'fe''shutdownfcapibi~lities'.,.neltiding-alternativelshuton4 irbltls; . .
are all~designedfiorjso'oMe' xiXmuwh lelgofafireldima§6e'~(sytif^" '
unavallabilities f.Ztpu'rious'tactuations);tN~Since~..thetextenoft~frQcnof
be predicteid, stliseease.prude"nt.'to''havesth'e..post''firetshutd~iownaoce'u'resgle '

'; the operators,,froiirfullosystemi:aviilabilitib.tolthe'mi'nimum'shutdownki2l e -
capability."--.'lKl-v4Inthisrei'sponsesithe',staff~.lndlc"ated~ithattfilref^damigeancis .
multiple'systeR';unhaiiilabilltiestand.'spur10usls~ysterl':or.'omponernttractuations,.ov.

;and that'rethods'ifor~irestorlng'stheen~eeded~'system-and-initigatingtspurioustit,2,''-- '
actuations-,should.'bewdocuse'ntedlNn'' aproceduer->;4v"s i2#nsESt-

:.In its responsa'o~usi 3;;4 ,C1rci ..-
staff answered;;theffolloii ia'n d u stry 'u e st I an ;tWaiic~t ail re m es'v;~'-' .;'-
must be conside'red Mn'lidentifying-,circuitsfasso'ciated bjspur osat Itons?"-..'' :.
The staff!s responieiwstated;OVSectionstlI.G.2;'and,-I111% 7 iof'Appedi};' ~x R &N ;f:
define the circuit-,ifli1urlejcdesl- s hotlshoris~gopenTcircuitSadsotttow.j' o r t .. t :t,,'.

grud.iFrcnidiritiontobf~s iur us tuition'si111IIp' ssible fn ti0elSS.. ''.
failure';st tsw st'llbeLevalu'ited,<ithat!t!s',"I h 6o,4compon'entcou~ld! d'eien'e-f g- Iz'e'do '

- deenergized by '1on 'rjm~o'reYofshithbove'fai urW-modes". 47i Tere~fore M iveji-tZ;
* could fail3'opntrrlosed lputpizcouldifail runfiingforT-nfoit r'u'nnhngpelcra ; .

braerlc'ldw aill o'p4'ntoricloseda%(eiphas's addedji 5 In thisf espon' th''i
staff madwit~tcer tt-ltiplej~puriousjictuationtcau'ied'by fire-ldce;.4' -{ '

* hot.shortsiflsho'rtilfblgroundltoropent~circuitsmustib r.consiaere n]t;¢N
evil uated.-v4Mhelstif f'stsreponselindieated~that',componentsy'ouId benerg zed ............................... .

!'or deenergized!Iy~ho hotsttshorts,'t'ogoudr......................'opn'crc4sh I g ul>1t'
result in. val vesfialfglngopehn.or,,closed;%,pumps,-falling,,ru~nnfjlng or~otrdfiing ,

i-and sojon.,it',jh~oentethtpqfthislitaff4,respOonsesNi sttoeniurdjthit ~cinifebs'>EWN:.'
performed.;Anlysesjdfs4'f fc~enttvd ph~to,dteternine >x,,hep~dversi mpats-f~hot..
shorts ~sfiortsiogon :orpnc rt ctn1s'afe-shdtdoin-elib d otrol¢

;,circuiti',and"thiil~isofcfatieidj7g citej'iasur~rq'bupttarw~~t' t -.
i nfectio'n""or',mn16iuart~fIo pahssprious!.openinq-or,,clost~n'-gs-o-fHt ly62,;R
signals th a --- as s tiestLYqvrX '.s~roteicti is ffeituies}x~St iN`; '

' .. ',,.'



In its 1
fire areashfor'whichj1tjapplied'the'singlespuriousfactuati' ummpti on'. For'
areas other, than o 'equiinalternative'shutdo n'capability heice see .concluded that, Ahe clllIng'.cocuddthtthe'.rablilng~bln',each'applicati0n"eithe,'.metS'sepirato Ft",''5'n0
requirements w,'as'adequately.'protected,(or,~its'', functi n ronjforthe' componen t (s) '
served would not4leadctosspuriious'-actuati onsd''and;ithereforeT, dependence1,on 4 .-
the single spuriousictuationzassumption'was notinecessari6 Rlthjreg ardkWto St
its application'.of.;theisinglei'spurious actuationassumption'd*eqin H ,

an alternative;ihutdowntcapabilityfl.the'.licensee's posIt10n Isthitft '
interpretation of. GL,86-10,' .Question'.5.3.10~,-that'is.that'on n dspur ouiv r
operation needs to be iassuued,1is correct .1Forithereasons't~sta ed bov
is the staff's position thatilthepilcensees'interpretationis"not correct .'S,,h;,

Despite its`stated posit1on,;thei.licenseea tireeval uatedrthe alternat
shutdown systems',neededjtotacihiev'eand maintain hot-standbytcond it~onsi'
its letter of June 19;f.1996;,the;1 icensee stated that-iti-whaddeveloped a, r
design change';tosinstalllisol~atio'ntransfe'rswitches 6 By'leiterl'dated
December 2,. 1996,t-the'licenseeliandicated thatit' had. completed.thezjsolatione.:
transfer switch Modificationsion Unit 2.forthe hot.standbylequipment.ind~that".
it would complete.the -Unit'1 modifications before restart:t Incaddition-,0tas a A: '
result of 1ts-spurious";.actuation'reanalysis,,:the licensee'committed>.toIlnstall-':.
isolation transfer~switches,fbrcertain.service water,,valves'-rel
maintaining cooling water.for~the emergency'diesel generator.g FoigUnit-2,tth~e;t. .
licensee committed tozinstalltthe'remaining service.water*'.system"isolation".-tt'?.a¢;','
transfer switchesduringjhe-nex '^refueling outage-(refuelingloutage)10) '^£e;;-:1.
licensee did not!propose,.1nte'rimcMompensatory measuresrforAthe nit 2 I, Z.- !

* alternative shutdown:design.ieaknesses.nor did-lt describe'how4 tlwl1' .;-S
mitigate the potential'ladversevconsequences of.:fire-induced'spurtoui
operations of~theYsservfce'water.NOVs .:inquestion'. .Z1,v3 a"'t".'I

2.3 Evaluationhand.Dispositi0n ,of NRC Concerns Regardingothe dPotentnaljfor j .
Loss of Remote"'ShutdoviwnCapability,.Following a ContrlRooFire ,

On Februa 9§ th LfssudI -s8iofJpt "'
Shutdown Capability:Duringi1aControl`;Room Fire,.to.alertj i nse
conditions atfcould 4aintiinthear t'in'E
safe-shutdownYconditiontinkthe eve' twofbi acontrol1roomtfire Speciflcallym ¶,X
IN 92-18 alertedilicensest~tostheapotentrialfori-controlf~r~o Iif
an electrilcallshort~,'circuit'tbetween,,normally"energized,'conductor a n'd,''
conductors!aissociatedaithith'e8>controlf4circuitry''of,,k 4O~skrequire to chleve~j
and maintain~postafirelsafershutdown'conditions from'r"outstdelthe main control
room. Such 'i evotfduldrc-ausethe valve'to-^spurlously7+actuat B nsd%
the location'of-the'icircuitlfault'tkthe bOejorque'4ndimittswi ch icould~b
i yneffectivepais stoppiagrivalve8. operationt*J. Additionaly T tectron has. !
been bypassed,&tTsomeifaclitlt ondtions er

.' potential';'for, ilfile:w~' irtiitb'd¢S'putrioos'Afalveenact~ats~o'plBo.ErRsulz, ',; '!
mechanical', iratbrs;
operating'thetaffectted yil~e *gSuchQf1relinducedd a cobld dvers71 affet'
the ability tihaachieve ndminaitain*.safe1X'shutdo vin - !

During the ayI Appendlx 1nspection,:theklicensees a e a h1

.0 . . '.'_



l;; ,,-eroc'ntvlut1n$9iA~etter dated Ocobr 26 993 qlrthe. lcnsee ,-
1.2. ,f Iv~ifwardedytio't'the"Ista ffr',review'its responseitoIH 92-14 n douet,

Itc '..tttitled;4-!Enqineeri g9 aUation of'Salem Generaitng ttation tUnitsl1l and 2,.
'S, '";¢CnrlRoom Evcation-for Firi-In'duced NOY Hot!tShortstifsD scussed in NRC

1;:;,. ' .;'~-'+ 'noa1nNotice,92-18,4,dated August 0193 Ts.eautotdnffd
l~.,..65 valvesl,',needetotttsuppo'rt-the-'control~roo4 evacuit ofinprocedurejind the -safe
Ir'.vsudn>analysistA -par Ifts evaluationt~th licenseereviewed the-

'-;'. .>-schematics,,and 'wfrilng6 diagrims for',the 65,valves to deterone iiwhich cables
1t ''v i'socated'iwti~the ,valves were' routed in 'areas,1jn'which*, ontrol'~room

1Xl- "*eacat0nFi rireuirej'n the event, If a fire Of.! t-the'565!valves,- the
1v' ~'I-Sicenseowfound-,that, Sl'ere susceptible to the hot-shortlcondiltions -descrilbed
1;4i1n IN 92-'18.^!;Howeve'r'SitheIitcensee conclucled'thatllduei~to'lsystev/cowonent
i -' redundancies~tf al Gnrtg a10 UtlAnd 2,f*,fii1ure. of any one of
I ' -these valvest'would''not ,preclude i- post-fjre!'saiiiashutdow I od~1No

The11cnse pedlatd `ls ispofiloti of this concern oi the basi's of it's

'" i nterpretati0n'of theistaff'guidance contained-AnA X'WI0!lO',,`Airdetai1ed in
'' Section2.'L bV 41theiF1censee had assumed thitithe"'evaluait'on~-of.-the post-

fire'alternitive-,shutdon capability need only consider-'one,;spurious valve
i actuationt2irrespective ofwthe number. or the post-,firetzshutdown8*'significan~ce

'of the'potehtially;!affected circuits ;~,"sThis-;.nterpretationl,'oflits'evaluation
of issuesidescrlbedtfn;IN 92-18 led th~e-licensee toaconclUdelrllitithout

-'- technicalltfustificatflon',, "that only 1 of the .51:potentiallyiaffected valves

,- i'During the oeeting'febur7 l996 the'l icensee deserWlbd 'asdisign ch'ange
*s '' ;oprecludeecha Ivatalve damage br relnstalling herlousl pse

.'.-'"'T'OL protectiontonl.certain MOY'sv.i~n'itsiletter'dated"June;19419961~ tthe
' 11,,Icenseel'stated that'Fthis'cPodiiflcation iesolved'jor Salem'5the'~ses

1dntiffi'dlln-I 92-18,n -thatth 0 pr c flonnhrthsOs hdbe

' 'describethe methodologygand criteria' it use o'nurelthat~thetT
'V jetprotecti oh was1properlyksized &nd thatodt ,would sdequately,~Orot ct- the subJect

ME '9o..^ 'tB O9 'frbm'iechanicalf'damoe N~e~taf f~al SOT se hlilcensweejto~verify that
'. ''.'t,>'@ritpplgof eTOL~r.protectlon'Fdevices udjo eneohe bectUtsVs

t4 ' ',J'-;':' .: 'noerbl,ffiand..thatwaftersthe HOYs'saretelectricalIy1oae,(h9cnb
'S '' -ioperated~remoelc fo emergency,"controllstatlons locited,"outsideathe control

at .' ' t," It'ette a ed 1eebri, 996,.tne;icne rv ded e.rst of its
,;¢ '' ';O evalua n'nkonfne that MOYstprotected, WjTOscan 6',,reset (at~

ve*' zthelr respect l e --otor I nrolcenters.:[1HCCs]));and 'ontrolledilocally (from
>.....;..z9:thel r resetv PKsTfeahl3cnr~crutb~ibe lslted'.from

..̂.:':;',s.he'irafetd~rea ofcncerhsbyltheri~so~1ntnse It~thes.

Du 'ese~d sfthat had"ma*r<!y:, gaignatlie frotF M O quep~capibiltttfl ol-ers(the valve
S...:.s'S.itW asmt'riqu mirtfnj~nk2,a4ves%,vhoste Omd~o~ulgprtJenotor

g-,J, ;;s ~~protect o|In 1tl1e tO of December2,Fe196 hl Rese'o tted to.

hw I
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modify te c o tosicuits for these val Yes..Tepooe icl ;
modification will preve'nt a hot short from yasn te limit..and true* w t .t m .*

For Vnit.lrth 'li e i o66itted to complete NOV circuit difkat1ins and
to installjAsolation transfer switches prior to restart*.ZForUnit2, the
licensee committed to'omplete NOV circuit modificationsfo<20 hot-standbyi
valves and toWnstall.the remaining service water'system;isolation transfer
switches during~the next refueling outage (refueling outage-.10)>W-.The licensee
did not propose interin compensatory measures for.-the Unit.2,alternative
shutdown desfgnvweaknesses nor did it 4escrfbe how ittwillmttigate the
potentfal adverse consequences of.ffre-induced spurious;operations of the NOVs
in qeto y~4~ ~ ~

3.0 "

Section I I1G;I. 1 of Appendix R to 10 CFR Part 50 requires- hat fire
protection features be:provided for structures'z systems and components
important to safe shutdown.s.It also requires that these'features be capable
of limitirng fire damage so that one train of.systems necessary;to .achieve and
maintain hotishutdown conditions from either the control-room orsemergency :
control statlon(s);,Is~free of fire damagep.!In the'eventlthattfttcannot be
demonstrated that one.train of systems necessary-to'achieveo ind'maintain hot
shutdown remains free'of.fire damage,, compliance withfthe provisions of
Sections' 1I.G.3 and .II.L of Appendix R would be required.%>tIntorder to meejt
the requfrements'ofSectfon II.1 of Appendix R,-the alternative-shutdown
system and its'post-fire hot-shutdown components must perform their. intended
function without reliance on repairs.".In additionfire-induced~faults in :
electricalcircufts.>such as hot shorts, shorts to ground rorzopen circuits
shall notfcause the maloperation or prevent the operation.0O f requfred safe-
shutdown' cmpone V7.

The regulatoryeWquirements and the gufdance of GLV81-2- antGL86-l
recognizesthattititsnecessary to provide electricailndependence for the
alternative sh-Wtdown'system and its post-fire safe-shutdown components and
that a firetjs4capable ofjinducing multiple hot shorts'9ishortstto ground, or
open cfrcuits t innadd~tion tlt 1s recognized thatfire-lnducedtfaults in
electricaltcrciicitstshillintprvn Ah opeaton riuse thi'maloperation
of required'post'fJrersafi-sh' iw~omoents*a If

! g -"UI 13:? *Ztr;'1
On .~ts-revtev ofjtheregulatdry~documents janditstevaluation of
the alternativelshutdown system at'-Salem as .documentedaboveo'the-staff
concludes thatsthe~alternative shutdown system designiat Salem1does not
provide the~independence'required by Section IlI.L3.'ofz'AppendixR.in that it
relies on proceduresithat'direct operators to perform'numerousj4complex repair
activitiezsrsuchqas!lj'fting-and cutting electricalleids;~lstal11ng J

electrical Junpers;iand~lremovfng fuses inordir o, solat Ypotentiakly fire-
affected f cuhtTandjregain-controlrofop'ost-fire', otrshutdol"' Kqiipment. In

tio ,the staftconcuded thathn"order' of6rlthbofilternati9oshutdown
capabillitypto perfn r1'intended fuhctid':th d*sh 0o ~mdntithat it
rel iesio on amstibe~capble~of, performing 'its functions4afteritthaijbeen
electricllyIsd ate Ifromthe fire-affected"areaiofrtontcern Thstaff found

.5'. ,..,
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that certain'-safe-shutdoii'equipment used by the *tterna ve shutdofi system

was not adequatelylisolated, as required by Section III.L;7:of.Appendix R,

from the associated'circuits'in the fire area and that fire
4-nduced hot'jf--

shorts, open circuitstor;shorts to ground in these circuitsircould 
havej

prevented the-operatio0nof this required safe'shutdown equipmentt 
J:'

Onte ai 'ft "'M v % tr'si F .. g',

On the basis oftheifindings1t'made during the Hay 1993 inspect 
on;tbestaff

also concludes thatlthese design %jaknesses do not provide;reasonable,(;
assurance that'the'minimuu ind limited shutdown functions.controlled 

bthe

alternative shutdown~systeo'can be performed as specified by'Sect 
on II1.L,

paragraphs land 2 ofAppendix R. •Therefore:the staff concluded 
that Salem

Nuclear Generating"Station Unit 1"is not in compliance'with 
the alternative

shutdown system requirements of Appendix R to 10 CFR Part:50 and 
Unit.21is not

in compliance withuts Operating License' Condition 2.C.IO.

The licensee comiitted'to~implement certain odificatlonsv'toresolve thepost-

fire alternative.shutdown system design concernsq.q;The.licensee 
hascomitted

to install isolation transfer-switches for the required safe-shutdown ;

functions controlled'by thealternative shutdown system"'and to 
modifyrthez

control circuits-for'certain HOVsiAn-order to eliminatefthe cncer oabout~hot-

short spurious operiion'd'

For Unit I, thlcenseecomtted tcmpleteNOV i rcut odificationsand

to install isolationtransfer'switches"'prior to restart.j For Unitl22 
the9

licensee'committed toYcomplete HOV circuit modifications'forf20 
hot standby

valves and to'Anstalltthetremaining service water system-solation.transfer
switches durngg:the¶,iext refueling outage (refueling outagezlO) Thestaff
finds the UnttI t, ,modification implementation schedule acceptable< However,
the schedule for!Uniti21is'notunacceptable¶itThe.licensee didnnot propose
interim compensatory 'measureslfor~the Unit 2'alternative.shutdowny esign.4'

weaknesses nor didlitrdescrlbehow'f!t will'mtigatebtherpotentialIadverse-
consequences'of fire:nduced.hot shorts'on the NOVs in"questio nIr herefore,

absent adequatelinter1imcompensatory measures,"the staff hasTno bass'hfor'

recoamending that;Unitt,,2.beeiallowed to restart'prior toIful ntation of
the required post fire'safe-shutdown Modifications~t;>1 
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By Icttcrhee KC OS 99,ffice NCofc tNcarRplo (NRR)
forward its report ,,Safe Shutdown Capbility Re smet or'rsalmNuclear Gerating

Stdoz S~Ito2@ th licensee, Publi Savce MecW- W'j (PSUG). 7M
ejludii csults of sn Independnt'assum ofifieS i Brookhaven

Naio'a1 'S'I#documnted in BNL T&chncal Ev ;iuu-iR i6AIK)
November 9, ~199S.j s cope of dfc BNL iOaluafloi concentfued o"n Tae of thec licnng
basioftth ii ~N~uck~ar P. ow Son ivithicp- tobScctioQ .G iML`of Ap''Wix R o
10 CFR 50.,; ipdc Imdevalia by BNL d u rn i reiw id

(Ipp.Th i froval e b NRR negii 'the curCtitmd c
* bZXS, Udivfi' deitn reiane6 the use of repir twMee

.;3+g-malntaln We shutdown, capability; amdr ~.

(2 , ;lelcensce's asmptions mdmethodolog' O&Wvning to thc ln'
liability to cope -with spurious equipment acuations tht may occur as a

reut of firc danuge in accodance wvith the g~uidance .. dce in Gcnieric

3U ~sGt~terss of-1 anda~ for0 and p fta, o of ,tmi

,tdolvncaiability-due to'fire-induced acumitfful- dnd in
. 3>' nfirmaon Notice 92--18.':-\-.*->4 ~ & e

As a ms'to ncquinof, the fire proecdion licensing basis of teSlmNucaGncrating
Station, thE 8L E concluded: 14. .*e~~~tfl2eDiw:

I.t<epost fire alaWdifi shutdw ss einrhc n earavities
to "6;'iar i jvntai,'hot stanedb cbdxuid do to' hve be

by bjNR for "u'se as a long-terinconi-pl'i-

. thessa ~ edaie iiii by4~§ ocsnot

ee sci62uaon and disp'osldion of stiff concer
4sntsth estlished guidancAsemdisanma

at<asfy'the regutator intentI'of S&66fi

0 FR50
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On 71,i*s d4at' pt
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held bcetwen NRC, BNL ind PSE&G} representativs a? NRC HeadquatM1~ ckviile, Maryland.;
At the ntdg PSE£G dractcc its perpetve of each issue and descried evauations and
design changes being Implemente at Salem to addrs stafrafxen~

B4y 1r. 9cN

Oy lettrudared 7Jun 9 1996a or & roiefafrt rsoset h~ Anay2.19

t ad iss discusid d g te Feruary 71996 meng at NRC H d qt-It review of
this c gbmitii ml e a in atiSato d ds ditiffon a n d be ineessary in
orde to compCe the rcviewŽ'Accordingly, by letter dated Octbba 30, 1996, the staff forwarded a
request for additional inforrnmtion (RAI) to the Iicensae, and by letter dated Debo;; 2, 1996 the
licne provided it espons. e following paragraphs provide the results of the BNL assessment
of resolutions proposed by PSE&G to address each of the issue described In thi staffs January 25,
1996 report. ~,.

2. Evaluation of 1s:Wies .T ~ 3

2.1 Alternattie Shidowi System Design RetaDae on the Use of Repair to Achieve and
azIntai Hot Sbfutddwn Conditions .

2 .1.1 L Dia.sa . - -

To provide assurance thi cabling requimrd for or associated with the alinaive shutdcon capability
can be made to bejphysically and electrically separated Ct ndqidernt),fim-the*iffects of fire,.
altsnasive shutWn system desins tVicaly incorpora the use of isolatiin/transfer sfitches. Once
activated, ths d-ke esahkh-re k6atid ouside of the fir Aiff iid bea iibte conir6l and/or
monitoring of iid z&idhyusd er s to S-c -nss to o tra-sfir a o thpl ThhtV inFdependent
(physically iMd eidill fthe fii affcZd aia(s) ;ia%

,7X~N 'T

At Salem the ietenaiiv "u s design did not incorporathe useof isolatioi/transfer
switches. In' liucuf Piidinj'lhis capaility, the licensee had d li n6iiOl perating
procedures which diirct operators jtperform repair activitiesi e.6 itiingfiftng 1l6dids, installing
jumpers, and f eAiient) a -essary to isolate potentially aff&td circuits and cstablish local
control and ilit for required shutdown systemss , k '

Section M . .M w~ wScionl.G. I.basnd tILLs of XjjndI R to 10 CFR S0 establishes the cntena for cold shiutdown
system r Rdifs u~inja zRitint; Instfakadi llingjumni-ulling a nd'lm ng fuscs)
of post-fire saf's nh'M t u ired for achieving and rminitainii utdown or hot
standby are not allowed. 2.

,~~~c. *, 't V o 7 ;
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During the Initial 1icnt nprocs for Salem Unit 2, the NRC had ad&ptd the use of such repair
actions on an Inteiim bauis duwing the plant's srtup testing prmgrin.4 A May 1981 Safty Evaluation
(SE) docunits thi sta sapproW of this approach as a short-termtem poray ,ith long-
term COMpiac Puidinistaff rfvier of the licensee's compianc6'ethAp'pndi* R (Rd.:NUREd-
0517, Supplement No.6;!Sdtcty Evaluation Report Related to the O tfiof Salei Nuclear
Generating Statlon, Unit No. 2 and NRC's 'Report on PSE&G Cable Separaion Study,' Included
as Attachment G to the May 1981 SER).

2.1.2 E ,IVtcc - w

In its Junt licensee Informed te shutdown
procedures do not rejuIrec thec of electrical jumpers or pneumatc by'ia In a subsequent
Safcty Evaluation Report (SER),rdated May 31, 1983, the staff stated the following: .'No repair or
modIcadon are requIred to effect hot or cold shutdmo utilizing the alternate ihud methods. '
With regard to this statenent, in Its June 19, 1996 submittal, the licensecstates: VPSE&G has
Interpreted thuro' refer to rersIn the fire zone and to exclude'f the repSic nt oPffuses, the
installation ofjwnpers ;w/d Wilhgof kas. In this submittal, PSE&G als6Oreq-isted the staff to
revise the 1983 SER as follows. -A,

From: Wa repairs or modylations are required to effect hot or cod shtdown wilizing
, thc alfernateshwdown methods. '

To: hvlNo rers or modrficaons In thefire zon ae requre to .n hot itandby
P,1 utilizing th zernate shAwdown methods. w .

The requested change ln iording of this statement reprsents a ignificant change in the level of
protection provided.SSpecifically,;the staff was concned thea -opoed clchange could be
intepreted as illowing'the' license to " ai k rep'airs necesu sj toc achiesr and eiiaiintain i hot shutdown
in arms ot ai~th-ii thi fhiifefind allow r irc ts nineie affte zone as
re yto maintain hAI &iidikiii On this bWs''th I iff i i r thift tS license es
request to rMVIS hE Sit Eialiation Repo was not aca b

In its June 19,1996 response, the licen further states that it has Ini tidat~ed gcnge to install
isoladorJtrnsfcrswitche PSE&G states that the installation of these 'devIc6 ill,,1l`minone the use
ofjumpers as a miehodfA r hev and maintaining post-fire hotfstandby condldons, ' and 'the
design wfor t ich t c'iiddreNd NRCguace documents t q4Wniti Ltter 81-12 and
86-10.' P

In its re n to th ss Otober 30 1996 request for additional intormation (Ref PSE&G letter
dated Decemb 2,1996)rtheIicensee states that the post-fire~iif"shii tddtownyanmss for normal

3.-'
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shutdown from m (w the firr analysis is g d by the requremtents of
Section Ill.G.2 of Appendix R to 1b CFR SO) does n employ any repai activies to achie and
maintain hot-standby conditions With ieprd to the alternative shutdown capability, PSE&G states that
pneumatic jumpers are not required to chieve Vad maintain post-fire hot-s itions and that
design chqes to install solation~ransfer switches will eliminate the need for tf o ectnc circuits
(e.g., e ctrk crn lifting 1kdsg'ad replacing fuises) in order to acdeve Wd n o st-fire hot-
standby conditions. Tbe licensee states that following the installation of propoied design chiiges, no
repairs will be requtd to achieve and maintain hot-standby conditions when eithei nornial shutdown
systems controlled fiom the conol room, or the alternative shutdown' apabiltycotHolled from the
emergency control staios outside the control roomn are uwed to accomplish post-tlre safe shutdown
collditionsU. k !

2.1.3 ~C o1ion- gdpV ' '~

For fire events which do'not require implementation of the ility, the
licensee states that hot shutdown conditions can be achieved and maintained from the control room
without repairs. For firc events requiring control room evacuation and implementation of the
alternative shutdown capability, the licensee states that its proposed modifications (i.e., installation
of isolation/transrer switches) 'wilP~liminate the need for repairs to achieve ind maintain hot
shutdown conditions.", AMis aproach provides an apropria means of conforming to the
requirements of Appendix R to 10 CFR 50, and is, therefore, acptabl

2.2 APalss p nt to the Plant's Ablty lated
Spurious 2. . nal; '; , ,'

2.2.1 niscul*-4don

I!

During the periodof May" 17 through May 21, 1993, the NRC conducted a1fii~ton of Salem
Nuclear Power Plai fo compii with Setons lll.G,J., L, ind O.'of A ndix' R to10 CFR
50. As a result of it ivth tinspecton team'concluded that "of the
potential effect of fire-initiited ijpu us signals was not sufficiently c siv etb to cftent that
the analysis, and the resultng'post-fire shutdown methodology, asumed onlj onbe spurous actuation
to occur as a result of fire in any am, regardless of the number, or operatioial significance, of
unprotected circwts that maybisuseptible to common-cause damage due to firCV1rsn ie nse to the
inspection team's concin1heliccnsee stated that this assumption was bM -on W kil Titrpretation of
the NRC respons6 d W QNi"*i 5.3.10(a) of Generic Lette 86 107whlch tit1part "The
safe shwdomi c'p-bilirld ' dversely affected by 'on a 4ifitu iO~kUin or signal
resulfng from afir area .,

~K
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The lice 's applicaton of the single spurious Actuation found to be applied in its
evaluation of all fire areaa. That is, this usumption was applied 1i th evalation of fire areas
requiring alternative shutdown capability as well as areas where It had determined that the level of
prot1on provided was sufficient to ensure that one train of n y to achieve and
maintain hot shutdown colditions would remain free of fire damage (l9 fire a satisfying the
seration and protection criteria of Section M.G.2). >

O,--

During the Februay 1996 meeting and in its October 1996 Request forWAdditioa inlormation (RAI)
the affinformed PSE&G that its assnmption of one spurious operation per fire event was inconsistent
with established guidance ahd does not appear to satisfy regulatoxy intent of M.G. and III.L.

2.2.2 , io

Appendix R to 10 CFR S0 e stablsha firs potection featr deemed necesaryto provide reasonable
assurance that onc train" f system necessary to achieve 'and maintain l fshutdown conditions
remains free of fire damage. On Febnrary 20, 1981 the NRC forwardd Generic Letter 81-12 (GL
81-12) to all reactor licensees with plants licensed to operate prior to January I, 1979. With'regard
to the protection of systems and equipment required for hot standby,* GL 81-12 provides the
fotlowing s. t . . .

1) Thequipment and ssts used to achieve and maintain hot kndby should be free of
fire damage and capable of maintaining such conditions for an extended time period if
equipment required to achieve and maintain cold shutdown is not svailable due to fire
damage; and.'E.e '. . r -

2) Wiring, icluding power sources for the control crcuit and equipnt operation for the
alternate shutdown method, must be Independent of equipment iginIthcarea to be

Ti k.~ -U.V'*~ aiX

3) Cabling required or iss ed with the alten tihc bthodohoutdown for each
fire area iufst be physically separated by the equivalent 'of i threehout taWd fire barrier
trom h fi' "

. ,.a A . - a'.;',-s ;4..

As a result of Its rcfview of licensee submittals following'thc iidu b of GL 81-12, the staff
developed ands'ad niulgiald additional clarifying information7 (Ref:.Enclosure 1 of NRC
memorandum dated March 22, 1982, from R. J. Mattson to D.G.', Eisenhut). Ihis document was
f arded toPSEhG as EIosir3 of an NRC letter dated Apnil 20,,71982,Withrtegard to circuits
of equipment wh sirspunious operatin' could affect the iltenatirve safe hutdown capability, the
clarificati& J by te stfstats that an adequate level of j io ma jachieved through
implementiflo6nof one of the following methods:

.,. -;.-}
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1. Provideprtcion forclrcultsotcncn perSecion 11.0.2 oftApindix R, or

2. Pxvd eame1a stols dcbtheuimofcancrn fromn the fireareaprior to the fire (a!d
example of this aprc is pre~fire straeies hIuch d-enerize equipmcnt whose fire~
intiated spurious oeaion could adversey affect safe shutdowon); or,: . ;

3. Prvde in XtrIp spurious opeton (e~g.; IsoaIontnsfer switchV

XW- */b' ,,, ~ J# ' ,'4.Provldeas means to detect spurious opertons an thien juocedure to defea the
maloperatoio( equipment (an example wrould be pr&cedural guldan to estblish;
manual control of a Moto Opeato Valve that may spuriously oprte as a result of a
fire-inbduced failure in its control circuitry). ,;+ ~ ,.,

In April 1986, t ffi issu Generic Lcner 86-10, lmplemention of Fire Protection Program
Requzrn 'nt. lhis documnt presents the Commission's position on ocerain specific issucs in the
form of responses to questions posed by the industry during a series of Regional Workshops on the
implementation of NRC fure prtcion requirements at nuclear power plants.NJn Secton S of this
documcnt, thie NRC provides rsoes to specific questions related to Alternativc ind Dedicated
Shutdon Capability.tln Question S.3.10 thectf is requested to definc the plant transients ihat
must be cosded in the desigi of d~e alterative shutdown system ̂  Inherent in the staffs response
to this quetio, Is the eetton tht ptentia spurious equipmnt oprtions hav ben identified,
and a suitable metod of prction, as required by reulaory critei (Appendsix R Sections III.G. I,
Il.G.3, IUt.L*3 and m.L7), ha bee proided. . . 1- . **xBE8;~s-x-

Thse gudac of GL 86-10 is design basi transient citeria for detrinig thecapaity and capability
of the alternative shutdrn system andt its aplication is based on the sytmbeing physically and
lcstrically cld i'f the fuieara of concern and thai hot sit ApptIodiground, and open

cir2t Provi at eth cieqiits pme n event che ofero fo the reu 1prmnito In order for
the aottrnativsh i approach toI p pform its designc funcn, ehiz dequipmetwoent that it
relies on muini bjiablcof peforming its function once it bas b~nethicaljy isuatad from the
control roo n'io tlic cabiecprdnwg room. ; ti-.';-li '- %

The liceinie's assumpuion tht opii one ispurious auation would occur as a result of any fire is not
consistent with the regulatoy requirements of Appendis R to 10 CFR 50 and guidanc established
by the staff in G e-ric Lettr 81-12, and its subsequent clarificabon whichwas forwarded to the
licensee as Eloperat 3i of NRCIpettcr dated April 20, 1982.'

.s 4- j '

In AitslJun 1986, the rsponse t i

mspui bep ppcosd.e For Uthedei ofC the afoe ina iuve shutdownsyten" IhrtInhetafsepoe

tbo N usini hxecainta poet. sprioseupefprtoi aebe dni"d



capability, this the cabling In on
a~nblitv tis ctlon concluded that becaus the cabling In each appIcation either met separtion

requirements, ws adjqUtel -t e, or Its function for the component(s) ied ukd not lead

to spurious ac ilondqpencecon the single spurious ouad ssutiwonmsiino longer

necessary. With te&M to Itsapplicat~io of the single iddifion aifirnon In areas

requiring an altmative shiu capabilitj In its December 1996 response PSE&G siates tt it has
ralternd altiv shztdocsysntens na y to achieve nd maintain hotndbnditions, and

as a result of this review, has initiated design modifications to provide Isolation/transfarpbility for

components necessary tosatisfy post-fire, alternative shutdown, finctions.Jhe"specific components

provided with isolationhransfer switches arc depicted in the followvin table;s: * Z

ISJ,,W;k , i
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SALEM UNIT I EQUIPMENT SALEM UNIT 2 EQUIPMENT

l A F W R o o mC o o ersi t 4,-' 1... 2 ArW PO O W C O OW4F k=e e

I I Chngpump a ux hw Oa pump 21 Charigp ux hi* oil Alt:

I3I Clagingpumnp yr reyookr 21 Charging ptoproom coor ,It!
11 China p ax -: 21 pnnm co >;,-
I Chi'er 2 1 Clle . .

I I Chillsd Water Punyi 2 '- .. 21 ChillW gas -

II Service WA IrtWake Vent Fan 21 ScniceWWatcVtFm'

I I Coaponent Cooling Room Coole 21 Canpooed Coon Room CoOler

12 Charging PnW u Aux Lube Oil Punp 22 Charging Punp Aux Lube Oil Pump

12 Charging Punp roam Coolxr 22 Clhrig Punp room Cooler w'

12 Chil:cr 22 C;-crI.

12 Chillcd Water Pump .: 22 Chilled WaterPwp -

12 Sevice Waer Inake Vent Fan 22 Service Wtr IMe Vent Fms

12 Component Cooling Room Cookr 22 Component Coolin Room Cooler

13 Charging Room Cooler 23 Cha* Room Co6%e -- '.

13 Svice Water Intake Vnt Fa 23 Service Water Intake Vent Fa

13 Chilkr 23 Chiller

14 Service Water take Vent Fan - 24 Service Water Intake Vant Fm

ICV139 . Ii d 12Chipumnpmin-flow 2CV139 21 #md22Chnjpwtmpnniiflow
ino ioc v alve s 4 .5atio:-a v a e 7 t-.J 4'i o V

ICVI4O 1 i im 2IC agbii pum mniiflow 2CV140 .21 xid22 Chi j noi-puw
60s14ionvalve x''t: ; Isolation Valve jz

ICV40 Chinjg pup suctio om VCTisolation 2CV40 Chagg pump ction from VCT isolation
Valv V A % alve

I CV4 I Chargng pwup auction ftm VCT isolation 2CV4 I Charging pump cxtion from VCT isolation
valve -Val~ve

I CV68 Charging Pump dixha to REGEN J IX 2CV68 Chagg Pup dischar to REGEN IX
isoion valnl oa .ionEEvalve ;,p-^

ICV69 Charging Pw~ dishag to REGEN IIX 2CV69 Charging Pump ischa to REGEN IIX
isolation vilve t * isolation valve

* � PA

L i�

14 � .

4.�. 4./

A�

$ .. , ", .. _. ". , ._4 1�,._. .. , � � :1 . �

. I", .
V

!I.

A ;



4.

SALEM UNIT I EQUIPMENT SALEM UNIT 2 EQUIPMENT

I PR6 Premriw relief stop Valve 2PR6 Presri=relstop YSiYC-

I PR Prcriiwr idop Walne 2PR7 Pressim re lierstop valve

I SJ I Cbw pump actioa nfra RWST 2SJI Chwg pumw sucxtiom RWST

3)132 WTfsunvahv 23)12 BIT bSTiaoaln vas w -

IS113 BlToIstion Valj 2S13 BIT! ativalve j

ISJ2 Cbsing pu sction fJu RWST 2SJ2 Chwgn pump vxtioa Olin RWST
sotationvalve , . isolation valve i - r ' .

I SW26 Non-taulcv Service Water talstion Valve 2SW26 Non-nuclea Service Water Isolation
Valve zi

. jv,'-.- , V£ k.j .

By facsinile dated 12/6196, (From: B. Thomas, PSE&G, To: L. Olshan, NRC) PSE&G informed the
stffthat Unit 2 valves listed above have been provided with isolationrtransfer switches- In addition, the
following Unit 2 valves will have isolation/transfer switches installed by the end ofthe next refbeling
outage:

21S344 21SlCONTMrsuwrpisooavsto valve

22SJ44 22 St CONTMT M bs.astion 'va

2COO30 CCW Systewcronstie valve -

2CC31 C; - CCW Systec awa-tie valve

2 lSW2 1;~il '.:Diead Genas Ica~ srolation ave k

21sW22 ' Sc Water I I11lation Valve
21SW23C ~* Service Water1flCcar CrossOver Vle '21SW23 .. <p cvc~e~cnrValve' -b

22SW21 De'el DiOcnc Oaator Ieacr Isolation Valve

22SW22 Service Wsa Mader Isolation Valve

22SW23 Scrvice Water Iheder Crossover Valve

22SW20 Semce Wader I r ada otation Valve

*9.
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The design for motor-operated valves (MOVs) at Salem utilizes 230V AC motor control centers
(MCCs). Each MCC contains pans which hold the control circuitry for an MOV. Within each pan are
such items as the main contactos, thermal overload (TOL) relay, auxiliary relay, control fuses, and field
wiring 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 fiuses into the control circuit, and provides permissivcs to
operate the MOV via the second switch. The seond switch serves as an operate switch to open or close
the vahve For motors, such as room cooles, one switch and one indicating light are used. The switch
performs the function of isolating wiring routed from the MCC to the fire area(s) of concern, inserting
new finses into the control circuit, inserting an indicating light into the control circuit (to identify
operation in the remote shutdown mode) and operating the motor. -

. ,^!I X

2.2.3 Conclusi . .

The licensec has reanalyzed fire creas where the single spurious actuation assumption was applied.
For areas other than those requiring an alternative shutdown capability, this r-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 areas wher fire may require implementation of the alternative shutdown capability, PSE&G
has initiated design modifications to provide isolationttransfer capability for components necessary to
satisfy post-fire, alternative shutdown, functions.

The licensee's evaluation; "i conjunction with its proposed modifications to provide electrical:
isolation from areas requiring an alternative shutdown capability, provide assurance that potential
firc-induced spurious operations that could adversely affect the post-fire shutdown capability have
been appropriately .identified, evauated and dispositioned. Th licensee's approach satisfies
Appendix R to 10 CFR 50 nd Is;, therefore, acceptable.

-i' f.*'¶ ,,.y' ' ( '

2.3 PSE&G Evaluation and Disposition or Staff CoDcerns Regarding The Potential for
L= of Remote Shutdown Capability Following a Control Room Flre. (Information
Notice (IN) 92-18) :

2.3.1 Dis.uss .,; ,

On February 28, 1992 the NRC Office of Nuclear Reactor Regulation (NRR) issued Information
Notice N 92-18 to a licensees of conditions that could result in a loss of ability to maintain the
reactor in a safe shutdown condition In the event of a control room fire.- Specfically, IN 92-18
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cautions licensees of the potential 'for a control room fire to cause an electrical sot circuit between
normally energized conductors and conductors associated with the control cicuitry of motor-operated
valves (MOVs) required to achievc post-fire safe shutdown conditions from outside the main control
room. Such an event could cause the valve to spuriously actuate. Due to the electrical location of
the circuit fault, the MOV torque and limit switches would be ineffoctive in stopping valve operation.
Additionally, thermal overload protection has been bypassed at many facilities.- Given these
conditions, there is a potential fcr a fire-initiated spurious valve actuation to result in mechanical
damage sufficient to prevent reactor operators from manually operating the valvc,..

r; ;V V

At the time of the Majy1993 Appendix R compliance inspection the licensee expressed its opinion
that since in its view the conditions described in Information Notice 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 response to the concerns
described in the Information Notice.

2.3.2 Evaluation .

By letter dated October 26, 1993, the licensee forwarded its response in a document titled:
"Engineering Evaluation of SGS M&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 associated with the valves were
routed in area where control room evacuation may be required due to fire (I.C the 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.-4 Howcevr, the
evaluation was found t6conclude 'due to sysmem/component redun ckeb SGS W&2. failure of
any on (emphass added) of tes: vlves wouid not preclude a post-flrcsqfic jiWdo condition.

The licensee's disposition of this concern was found to be predicated on Its interpritdon of staff
guidance contaird In G iciLettr 86-10. Specifically, the licensee had assumed that the evaluation
of post-fire alternative shutdowii capability need only consider one spurious-Yalve 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 concerns described in IN 92-18. This led
the licensee to conclude, without providing any further technical justification, that only one of the 51
potentially affected valves would spuriously actuate. *- *

During the Fcbnary 7, 1996 meeting, the licensee described a design change to preclude mechanical
valve damage by reinstalling the previously bypassed thermal overload (TOL) protection on MQV's.
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In its letter dated June 19, 1996, the licensee stated that this modification eliminates the concerns of
IN 92-18 for Salem and that the thcrrnal overload protection for these MOVs had been installed.

In its October 30, 1996 request for additional information the stalT requested the licensee to
dernonstrate that the methodology and criteria for asuring 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 PSEG to describe te typical isolation
transfer circuit scheme for these MOVs and confirm that the tripping of the TOL protection devices
does not render the subject MOVs Inoperable and that once electrically isolated from the fire area of
concern that they can be operated remotely from emergency control stations outside the control room.

In its December 1996 response, the licensee states that all safety related motor-operated valves (MOV's)
at Salem have thermal overload relays in their circuitry which are designed to protect the power feed to
the MOV while providing maximum protection of the valve operator motor.,, The methodology for
determining thermal overload sizing takes into account the voltage and ambient terperature variations
when plotting protection"'points for current at twice nominal torque and locked'rotor withstand
characteristics The therma overoad are sized to ensure that the MOVsw ill not spiuriously trip while
providing the maximum amount ofmotor protection Upon furTher review of the TOL design change for
mechanical valve damage, PSEUG noted that the TOLs for several valves have marginal values for
motor torque capability at full voltaga versus the valve assembly torque limit. The valves identified by
this review which are required to ahieve hot-standby are as follows: CV40; CV41; CV68; CV69;
CV 139; CV140; PR6; PR7; SJI; 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: CC30,
CC3 1, 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-event hot-shorts from
bypassing the torque and limnt switches by electrically relocating the switches between the control room
and MCC as recommended by the stiff in Information Notice 92-18.

2.3.3 Coac lusio

Based on the above, the licensee's stated methodology for resolving concerns 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 local 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. Qv=11-lSummary

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 alternative shutdown system design reliance on repair activities to achieve
and maintain hot standby conditions, does not appear to have been accepted by NRR for
use as a long-term compliawe strategy.

2. The licensee's assumption of one spurious operation per fir event is inconsistent with
established guidance disserinated by the staff and does not appear to satisfy the regulatory
intent of Sections M.G. and M.L of Appendix R to 10 CFR SO.

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 MI.G. and IL.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.
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