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o's ﬂml, Choivmanil
ﬁC/Dc Pow v 575-1’0ms peliabili /7 J’ubcomm}/‘/ee

/n @ccordance with our yecent con ve/.sa‘//a'n,
I hav? veviewed NUIREG Débé - P/obnb:'//'r/zc jn/e/j
Linalysis of DC Power jq,op/7 ﬁ’p7u,'rmm’i7/s of/Vuc/Pm/
Power Planis, The 57’uo’uj contirms -//m/a'»c, Yo, lure
co,w?’/fqu’S /z o/ /e pmljmb,/,'/7 01( fm/u/t 40
yemove residval heal and is dheretore a 517r7}7(rcm74
certvibodey 1 need of correction.

The 5‘/ud<.J however has examined @ wnimaol
M e Sysierm and, inasmucli as all p/an/.s emp/o7 m0ore
{han 7/7@ minimunt, $he finding must be /é‘gnw/ea'
as bc’/'nci Somewhn/ p(’SS/"/ﬂ/..S‘//.C, 7770)'91[070 J/?P
preposed pregram for correction would, f suceessiul,
rerluce Cove ol ,orobub)/, {4-' bu) Jess Jpnir a facdov
o] 4wo, il would seem nod o )US‘/// n /nrge
expendrfu,'e o e-/f()/v’- B (on'/ms{ {he ATWS mr/zﬁn#lbn
progmms propose {o reduce {he /J/o/m/oi/;lc) of /hal
mt’chnn)sm /)7 Orr'/m‘s o-/ m.v?r)) un/e.

31041‘”\0’S :



™

/‘/av/mcj c‘a/rC’C'/(’d /€55 /hnn /m// o~/ cove mp//
probnb.’/,’/ bc-] means of /}77/3/0»/(’;-774’/7/3 Jo the d.c.
J‘jj/em,o hev means ﬂ_wﬂ be sovghd Lo a/n/o/-.) do
the n’mn/'nmaj /a/fi@;/ traclion, /4 would be
wordh while 40 consioer a single prosrar dhal would
reduce b J/%r)i’//'can//«\ more Jhan a foclor ol o,
Jhe pre lmbi/.ﬁ) ed failure Lo vewmpye vesidual head.

/i (cns[r/e//n Jh(’ (OnJV/‘buﬂlr.cn ov/ /mn-/ romuv.')/
fo cove me//,?fcbab//;/a), i1 /s /}n,oo.f/nm/ ko recocnive Jhe :
exisience of a move c//yc’n-f need. The len r/vlv/fra/("/u‘
_S/ur/j ha's ,Do/nJC’r/ cul $hat one core meld evend 1's & be
(’XPC"C/PO( tn 20,000 L e s of c/w.’/n//ér\ bud wih
evacvalion pf@((’r:/u/p,s”z:mm/;./ taloladiés woula be
Piﬁt’(/c’r/ I On/h' one (’VPHJ ‘n f,'/'/t.)./VouJ,n/'/(’/
expor/'c’ncfnﬁ {he Browns Fp//c) ond TM| erends, it
becomes cleav had dhe nio e urs Pn/,oroblem 15 dhe
spectacle of fhe oform/o/s a/ru;;/es lo remove
residual heal by vse of genecra /Pur/Josc sostems
which hnave bocome dom07(’(/ orunavailahble Jhus
(cn‘/r/'bu//'n? 7rc’0'//j Je dhe pub//'(.s f?erd_C'/Jllc;r\ o4
nvelear rvisk.

The Browns Ferm) anAd Tmi 0/0»0/3 occuyven
ad ‘about Jhe vade of one per 200 Lwh 750/5, a yade



100 fimes 7/:’0/0:/ Jhan 1he 20,000 LwR yeov vad e
[a/ (cve ma/l, fs a resu//, evncun-//bn c/ //79
pcpu/n‘(/bn 15 new bemcl faken S(’r}oush\,nnd i F
{he 200 year yale weve 4o /JPVJ/'s*/,wc’ m/'tth (’x/a(’c-/
le see with 206 LwRs 1n ServicC,svih evonts

ence per 790/, whevein dhe pclau/n//bn wrlhin o fen
mile vadivs d 1he lalnn/ would be evacvaled. This
would be entivel u,mz(qﬂn ble. H istherebove
vrg L’m!/u) reg vived 4hiad measvves ke nr/o/ule’r/
Pnnbllhc\ vesinlval head vemroval wilhod reg u;w'nc]
ihe c/m’r.'z/-c/ 40 5//u77/(’ in 1he /aubh'( view wiith
sj'm‘ems i have become /hc/oorab/(’.

This sub,'uc/ /s discussed in 7/8010/ Aedail in
crEy J1EA EC-T1(m) Reseaveh yremevandum femnicn
Mecde Failure of iwR'S doms: Whal Has Been Leovned”
Onk Ridye Associated Vm'yw:}f/f://ns/;/u/c bor' Enerin

ﬁ/m/\’,h, Some od 1he mere 5/‘7/))'//'4017//90;)\A are
as dollows.

Du»’/m; Ihe reacdo/ dcvv.a/o/omm;/ppnc'm( ,over
lwo dozen evends occorred wheyein o cridieal
nssc’mb/w became un(onvlro//n):/(? n’qur'/;/-\7 Jhm‘
Jhe excursion be Jevminadeo b7 violond r-l:'sSassomlo/L\
o-/ th’ (on-{/%u/nl/bm.Th/'r Jed o nn t’x/onsf/(‘ pro«;mm

&4



r/m.?/opn’:'m/ ed Jec/m}c’uc’s for en;«.r/'nc' Jhe
relinb’ /i/L] od 4he Reackor Shuddewn 5751/0/77. These
corla veatdors weve small and e residval hend

L ,
pemzval preblem (on"e‘spw?r/mt;/ simoll, so dhal
ofl -4he -sheld /edm/'?urs dev head vemcval were
Aeemed Yo be ade vate, Over 1he years 4he reacdivit
excursion bos been lomed by {he dedicaled Reacio
J‘hu-)down 575‘/(/77, p/us 4 he n}o/»/a/e/ fvel hm/w/nv/u,'e
Coef-fz'«:/'enf and dhe n/vl‘,'/cn'//&n ol Ziveallon elnAdain
capo bie ed u~74hs'/n»7.//)77 /7/'7#.7:’/ -/E‘mpc’/n'/Ur’C’s , Thus
dhe yeaclivit., excursion has become m incv prcb/mn
while $he vemoval ed resioval head frem dhe much
Jargey LukRs has heconic 1[/76’ n/c-nﬂ;vnnf /J/C blenl-
el -{he -sheld -/ec/mfiws moy indleen bave been odc=7un'/f
dov 4he small eavl reoc/or‘s/ bud we can »c /on?e/
adlevd o /"7/70,'(' ihe /(’c/7;7/7urs 8277/7/07 e 1
(on—lrc/m7 the dission /))ccess whevein o dediaded,
5(// tOn{O/'r‘)t'/‘) 575/6’/”,“/)11/1 /5 vsed dkev no cdher
[’V’F“S", f\erlcrnas u’.Jhov/ e need k. aperm‘o/

e rvedion.

A /’/71/.’cn/nn/ /ec/m,’?ue em,a/ogled {o ebﬂta:'n
Ve//'n /:)1//7’«-] /5 v‘/)? Opp}/'u) Jlén oJ on or m”orf€

mAepe;m'e/I-/ re//un/fnm/ J/O)HS. Eil'f'/fn‘? 5737/?)775
1(0/ bmv/ remoya/ ere rc’7u)r (n/ vLO M('?J Jhe



single frilure crifevion, which does ne mere Jhan do
assure 1he npplz'cm’mn of rFedundanc , Much more
Jhan 445 howerer, /s rc>7u[/c’d o assvre Vc-'//'ab.'/i/u\.
NUREG 0L6E recognizes Ihi's and has /Jofn/ml oud
thal $he existence of the bus fie breaker n'es'/mtrs
dhe independence of $he vedundand d.c. frains,
and recommends Jhal its vse be /oroh/hr/e’d. Theve
nr’C’,howe/e/, 01//7£’V more S(’//bUS v)o/a//éng 0'[

q:m/ pra Aice,

e vital d.c. services,which s essendinl
for 4he cfp/n fr00 of civeurd breakers, valves o1d
i sdyumendts,are also used 40 Suf,c'h) genero | purpose
[O/hn/ Joads. As an example Jhe lovge oil pumps,
Svch ns th Ju,.bfna l’/??(’/c] (’)7(LJ /u/)r/.(n*//hi 57.51(?/77,
hare /c/u’n'/c’r//u) overloaded oA Aischoryg pAd dhe
bnHevies, A n’ed:‘m/@r/ hm/ removol 575-/em would

proh.'b.v’ Ihe use ol 4nis vital service for any
purposc oclhe/ {hon Lo head vemovol.

e dailvre of a prededion 5757’(7;4\ ¢nn be

40/(—‘/()‘/?/4 }{J/’)(’ w‘mVnI/uL//i)l OcLOVS n»[ o8 J./'r/(
aslhov than when /9,«04 ecldion i peeded. For dhi's

-



yeason 1+ has been /fc07',7}u’d s /’m/DO//nm[ Jbhai
+he 5‘15*{0/775 Iy contlicl and prafé‘cf//am be cavebull
Scpom‘\(fd sc as 4o minumive the possihil]if of
Ihew coneurvent tailuye. This se ovalion has been
vedeyved as chuvrch and sta e, No such
50/::\3»/0'}/017 /5 Prﬂ/)/at’/é’rf /n 575¥€ms Lr vesioloal
ban /Eﬂ?OVn/,/n '[n({) no Sepava 575,Iem ex/'st.
As a resuH we hove repeo erJ/j seen 1he {arlore
of a vital scrv/c(’,n/:/{md.c., which hns tavsen
/:/(m?‘ SHufd‘owal and in VLVH’I, the lrh’é’o.] lc/ Uﬂn-/
sevvice 10 opam‘/e breakevs and valves fev veslolva
heat yemoval, True, on/b) cne of dwo tvains would
c.d’:}mr.f‘/7 hocome unavailable, bod it is /'m/acw/an«/
lha! $he Ir."/nrw/,u.hﬂn Leryced inke dhe rc’)’/'n'uo/ hend
mn,g,_v"nu,r/c ol c/s;;.". le.Cn_, {rom which Jheve s
o escape, have arailakle fwo opera hie dvaiis, (Tm
vf.‘l;fj would ke cited Lov violnbion ald Loch. specs - it
{he r(’O(JCv were {o be S';or'Jer/ u/) Lu?‘/l ene dva /it
vin Vniln/;/r, et /07 Shuf/:'nf/- a’oum,c«‘ﬂnpe u~OuM
(N lhaj cnse be f’ossib/e> A sepava le n)cm'/(nlrol
57545'/7‘; bor vesidval heal removol would be z;vcnpn/y/r
od cnusfn? P/nm/ shu/n’owu. v
[n order for ren‘um#onc ko be 04‘-[6(1/13/6,}"
15 nrcessnnl lhm/ COmpcnc-*n/ ni(u/c’s be At"{éC400}



b47 pc—’/,’cd/'c 7zt".5//'/77. /4 +5 /¢°fw'/?n/ /had svch fesis be
/o(’//crm(’n/ wilhu 0, /m/:n.e'/mp;m/ a/ {he nb,'/}/ {o
pro/(’cw‘ duw;?.f!- or fo//cwz}vﬁ Lhe desd. R Tril no
such prcv/ﬂbn war § /'mor/oomv’m( n {he design of
te /-7(_;)( Fc’t’dwnﬁll’/Jys-/Pm. /n fam/ :‘/;5 Q//€7¢'/I
4/701‘ dhe n//E,ﬂ/?’)P/?/ of valves bov 746’5‘//'4:, was 590
un/m/m’c\ Inad $heq weve allewed A Vemnin in
the lesd pcs?//c'n until the next doosd pP//er/,ﬁ_s

a vosvld $he dwo plecdvic dvains and dne lovbine
Aviven fvain were all valved ool aid ynavailable
when )7(76’0/(’0/, /4 is fo be /70»1(’// dhal dhi wc‘u///ﬂcvl
be vemedied b; lhe /2/0/550/ Jo /;:ﬂ/7rc»/€ Jhe A-c.

5(/.51(7/77. // /' /jc /?O/chw//m] J/m/ /HJ//'ncl :‘/ /r’/f Pﬂz/./(’/:

do dhe ppera kurs Aeviees can he n/ou,,—;//'fh./ nn g erovs,
/ ® .
The Browns F(’//», .[//(’ was tavsen /:7 l():/u\c — wf\/&]

/
n [0/7/‘7//631

Jhese s sdems meed Lhe 5fm§ Je 10/‘/ur&
rc)?u,'/pn)p,‘; bud {4 he d@s/rﬁne/j have no/ao’op/f//
{he p//‘n(:'/y/(’s ern /070/‘3( /N -//1(“ /7'?5/’.77 ol a
dedicated /’rc:/c’( en 5751’0/77,5«/:A As )r?d@ﬂ?ﬂﬂ'()uu
o vedundand 4vains, vse of /.)rc/m-//a,». lealuves bor
no elher purposc, 5¢€ 0/’01[/'0;4 o/ﬂf&‘{f’cv//'on o nA
:Onfr; and /J/c\//sxbn /o/pm/'or//( le’.s//hc’ w}‘/hou'/
/'m/an/rmmz/ o/ {he nb,‘(.‘#v 40 /o/alpc/, /nstenr,

/)Pm/«-} veliowviee Ans bLeen




resizd on 4he c/ﬂ.c’m'/o/, given sollicient Hime,

4o maintain cecline vsing availoble aH e nalives
whith existin considevalle a’ep«’/), Eo.liev sudies
Svuch as NUREG €305, c’ﬂ?phasz'z.c Jhal Jhe second
a.c.suppl mesd Lail widhin g0 seconds Lello w/'m, lhe
Joss od effsite power, and 4his pro/anbn'/f)tul 15 Jess
than 107} The curvend stude also emphn:izes re/yan-/en!h\
$hat one hew tsavailable 40 4he opem‘o/ Lov
restoradion cf_n]s'/crm' fo nevmal opevation, anil -ﬁ.ﬁméb‘j
p/even-/ core cdamoge, These observadions dena do
enceviag e dire belle¥ J/mJ v‘/vO‘/ $he epera /cw/ woulnl
socceed n 5/‘,'46 0'/ 5'73-/em fm'/u/fs. D,Om'nj:'nc\
Pxpt’//'er)(t’, howeveY ,Shows 4his 4o be h/'ﬁh/
oﬂz:m's'/fc as illusirated 1'77 {he /o//owincl examples.

-

A1 H B.Rebinson {he Ioarns)//L fovbine
emergency fube oil pump remajned ew fest begond
dhe allowable fwe hours and cavsed de,ﬂe-//'on
of 1he bnﬁcrtx chm'?(, In Spf{e of rnulf,lb/e wam[nf:
svch as dim [_>.'/cJ /'/ﬁm‘s and foilove of {he
,n/nm( [om/m(e/, ihe everload wes allowed {o
persz's'/ v/l scram eccuived ,and as a vesu 4
¢he durbpe b(’m’/'ngs wese u,?pc’n' oud. Had 4he
bus 12 breakev been in dhe clesed pes ifion




duwhﬁ this prrvéﬂ” bodh batlevies covld have beer
n’/:c/var7€a’. I /hai cnse, od{si te power we vid haye
been unavailable and bodh baMHeries would have
locled belove +he 30 sec. nllowable pew'azf. Foviher,
m consideradion of 4he /'/70/31'//47 of dhe o/oe/a'//'mi
stadd % rrcoym'ze {he fn?//hc’ condilion cd dhe d.c.
5(//:)”7)(1’ hnn’ bo“‘\ buses fnf/Ff)’ anal u.."“v. a.c,
powey unnvellable, ;4 /s un [ihel, +hal tndidisns
weuld invaviably be resiorved +o normnl within
00 hevrs In dhe H. B. Rebinsen erend dhe kovbine
b(aw‘ni.i coulid }7.0“’ beenrn snren hne /“" Cf?hojmi
sin ff, n/uu",\.? Jhe o hevr per ron 0ro:‘/o/:/(’)b?ey\
able & y(‘(c\;m;}_(’ ihe ‘pr..b/em ornd monvell

clesc cfrw','f breakers 4o resdore eilhp/ Jhe n.c o~

A.c. 5;,/7/'/3 Jo-/hto?/.:vs/wn.

Al Quan (i//és,nrfa/'n /o/7c= forns}//'c Joons
cavsed 4he bnter c/my.70/ breakey 4o /n}o on ovevlood,
and ad dhe same Zﬂow the dransiend cavsen Jhe veackoy
fo scram. The /n',oper/ breakes was nnnuntin /eo’,buJ
‘he af'm‘awj;'n? sdafd believed Jhe nnnunr;n//én ko b‘e
.sfun'ous. The renc/o/ weas r(;-/o/-/m/ w‘,/A Jhe baHen\
c/mn/?e nlc/a/e'/er)’, and tondinven in operadisn dor
21 hours, Doring Yhis dime with dhe chovger upovailable



lhe baHei., tondinved k be tf/k(/?()r’é/‘c‘-‘d .b7 Jhe /nra;f//c

loars. f/}m//‘}ins a resold o/p/'/)e V/‘/J/()o//o’n., @ r

/hn’(’f’(’nxi?n/ erent, edhey éi.ilures eccovved. As a

vesuld 4$he /o/nn/ became insperahle ornd

wns nfa;n leicen b shd dean as Jhe veackr secrompied,

Har #he /'na'epanden/ l’r'vn/I/'nJJtnn/ od pipe vibrn bion

and ;ub;p?ugﬂnv( fai/ures, been dhe [0;/&/’1(’ ol dhe second

e, sg';/»p/7,a7m'n dhe p/r)nv[ weouls hnre keesn dorcen

do shot Aowii bud it _;,_iﬁ A.c, .Sui:/o//}r vnovnilable,
These examples oo /iHle o encovrage dne belied

$hat 4he c/nzf,/nfc/ would /'nm/,‘z;é/j soceeed o thad

ene hourv,cr Cren 30 secornAds,wevled alwn 75 ke

arvailable,

1/7«6 //76‘ Lrewins Ferr f/’re,.//wrf o re mon»l
ways n which 1he 7enera/purpost p//)n/ .:‘7:v/oms m/%h.‘
be n’nmngeo’ so s bomake Jhowm /'/)/npnb/r od remevin
residve benv/' and al dhe same dime, b7 cavs/m’ p/nn-j

[
shod Adown , make vesiduval head remeval necessor, .
Such occurvences would inelode /nr7¢° Lives [/é(/qd;m\
baﬂc’/¢7 fires) pr/os/bns, hurvicanes,and sahbo /oqc,Thue
weulal no/ on/7 a’ama7(' Jhe 9/0/1J bod " e hi nlse

dvive dhe afwralo/ from dhe bu; /r//'n?. TAvs a /:)rcleclf,))



sel{ conloined .575/em lov head vemeoval which would
be vnadiecled by these condd, f16ns, a1rd which would
0/9(’/0/(’ w}/h Jh(’ m/hi'mum af human /hlorven-fl'an,
would sevve bodh doveduvee 1he Probnbf/,'/j ol tove
mell and, el more immedinfe benel ¥, 131/nimize
the neerd Jov ,orocam’/bnn/«7 eracvadion of Jie
F"[)u/r.v//én . Theve is, howere/, 70'/ nnolher /'m/)un/an«/
benedit do be deviven b7 means ol n Aedicaded
and /orcr-foc‘/c’d hra/n’mcm/ 575‘/(’/7’7 :

The AEC had mamiained Jhe pOS)/lén dha

5,//J\7 nnA J/)/(>/7 weve virelnded 177 veasom Jhnd
A SCriovs accidend Lo dhe F//)n/ couvlal be yoler
oA as high /\., /'m/;yobf.b/e, s a resvld of THI,

howerey, 4his yoj'd(/bn has been abandoned ond

NUREG 0c25 edlines a new 5;/,;17 /O/IEW Ja/u;mi

indo O(COunJ FO/?U/Q‘//én r/ens:’/.'. Crer hatl ol
'a/nn/s NnNecw In o/aefn/zén ov vnAey fOﬂS‘/VU(J(O'F\,
weuld no/ meed the prolposc’d /c'ﬁw;/c’menls. Jenr
el 4hese lo/nn/s mu':,hl be Lorted Jo shol down  odhers
mis hi tonlrmue 0/90/0-//6»« with nddedd saded. deadures
and n//,o/ ch/, m/%AJ be un:ui/nb/e lc/ox/anns/én,
(This InHev tould be unlordunade as nddidional vrids

are np/ lo be .SOJ(-’/(J} a vesuld of.’en/n/;\q), I would

A & - - -



seem dheredove dhal 1he andidion od a sedicaded
5754077 lc» rc’J/b/uo/ /7c/n~/ vemevol 41iad u.ou/r/
minimive the need koo ?VaCUnJlo'l‘\,/)‘J/'ihv’ be
consinered +o be a reasonanble price 4o pay Lo
keap lhese P/on /.S e opern/zbn,nna’ ’'n So0me

1 instances even allow $he msdalladion of pdditional
Un?'./s.

e
"

with 4hese Joclovs mind i1 r/eor/a} wouln be
desirable do jnitiate a sdvde Jeadine do dhe
ra/we/o/omen/ of cvitevia dov ¢he additisn of e
r/arf'/'caJEn/ and /’rC'/C’C'/fd 375v[c’m Yo C’Y/'J"//;?ﬁ P/O)?JS.
The feom (onry’ucv//;v? Jhe sdurle, should /;Jc/ude
individvals /hc/cufh/-j ae7ua}m/r,-/ with 4he
principles n/::p//'rr/ o 4he dej;qn od dhe Renchy
ShdAdown 57;/em,ns well as nn egualls dhorough
&'my'erslana/mi el heod remove) hovdwove,

Some ”O'//C'D"‘ (‘/ Jh? ![-fPC'//;/enPSS OJ Svch n S JJ("/;)
m/'a?hl be cbtniner 67 a tomparison with 1he Reackos/

ShuJIJOWﬂ 5‘754('77,“"1"“’ like /M’QJ ralncrn/ 37519"‘)
would be (aller ¢ pon to c/yarmle siX er move dipes
po)’ 7:}0/, n/“)uuﬁh ' mf)rn.\ ‘nstonies dhe mni’n

tondenser wouvld remain available fov head vemora ls

o ——— ———————————

=



The Shddcun J7r/pm ewered, needs fo rc’sponr:’ Oﬂ/-]
premendarite wherens e heal removol J7Jv’em mwl
op?rnlf’ Lonj

¢ Souvees ol elecdrical powe: nnd soclonts  Rezvdvat
Lead vemeval is cleavle 4he mee Aif{icud preblem
791‘ dhe Reoctov ShAdown \5754(/77 has,in 4he ATWS
matler, been held fo be /har/e7ua~le,0n dhis basis
Ihe foilure do remove resiave! heod m;'qh/ vem nin

n mnjey contrvibutor o tove meld, however Jhe
_;75'/Fr?7 :/’vcu/n/ be eminendls Success ful in m;'n"ml'?./hi
Jhe 5,9?5‘{0(/8 cj '/hc’ Cf)?r‘n LG/'S 3‘/ru7*§u’(.> lz.ﬂ remerve
rt’sl'd'un/ /7!07/ 57 J/JP vse o-/ 7#/7<’rn/pu//005(’ /D/onj
:75}@;73 which harve becciie mope‘rnb/p,nna’ whicth nod
On/7 becomes /776//1'&. ?)’Pn/,buv( /N nznn7 1;7Jv/.0/‘)l?.5
weold en.te an vaneeded erarvation o dhe

/Dc/:u/a%én :

F/hn//-‘,bay}n7 rcroqn)ud Jhe need dov a move
consevvalive s}/zhg /)0/[00 and a (or/ejfcwo’in?.
/'m/c'rcvemem/ ’n arn(unv//én prccery'wes,jf wouln
seem Jhnv/ no obSJn(/c’ Shou/// remm'n Ju ,orerem[

‘he aclcnoulea’gemem/ ol 1he neen) dor a dedicated
and /;ro/ec'/(n/ 573Jem foo vesidunl hend vemoval.

muous/,.} erery A /oncj v(rnr;,whi/(’ dt’,oc’na':'m\



