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U.S. Nuclear Regulatory Commission
Document Control Desk
Washington, D.C. 20f55

Reference: Facility Operating License No. DPR-21
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Licensee Event Report 91-020-01

Gentlemen:

This letter forwards update Li;ensee Event Report 91-020-01 required to be submitted
pursuant to 10CFR50.'3(a)(2)P;).

Very truly yours,

NORTHEAST NUCLEAR ENERGY COh1PANY
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Stephen I. Scace-

Vice' President - hlillstone Station
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Attachment: 1.ER 91-020-01

cc: T. T. N1artin. Recion 1 Administrator
P D. Swetland, Senior Resident inspector, h1illstone Unit Nos,1, 2 and 3
J. W. Andersen, NRC Acting Project Slanager, hiillstone Unit No.1
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On )ul) l) k 91. aI 1 $ 'lhlrs. unh the plant ni coM shutdown (155 degiees Fahrenheit arid 0 pug), a was
dncosered that the isolation Condenwr lopc (anociated vnh high flow isolauon) hd not meet separauon deupn
c nt e na . In addition. all f our N) eahes in the kolauon Condenwr e stern, whic h proude cornamment nolanon
m the esent of a hne break, were found to be pogued from the sarne elecuital dmuon,

On Juh 15.19ul, at if 15 hours. utth the plata in cold shutdown (155 derters f ahrenhen and 0 p'igi, as a
resuh of reueuing deuyn change for the isolanon rondenser wmor wparation cntena. it was detenmned that

; the hne break analysn (for btcaks outude (onuunment) auouated wnh the Isolation Condenser sptern was
potennally nonconsenauve. The hne break anahsn anodated with the Isolauon Condenser system did not

| ConMder the ttrne delav ef f ects that could exnt dutirig an isolanon condition concurrent unh a loo of rioimal
; pow er. In this eunt, the delay anouated unh the Diesel Generator start ume could add seteral seconds to

isolauon s ahe closure.

DesQn changes haVe been Ifitplemefited to conect the dehaencies in the conuunment nolanon sahe power
supphn and winng separatuan mues. A hnal analysk has been completed to account for the delay anociated
u nh the Diesel Generato1 start tune m holaung an holanon Condenser hoe break.

No safety 9 stems une requned to funcuan < < a result of thn nent and no safety consequences resuhed from
this event.
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On Juh 12. MV L at 1215 houn suth the phmt m told shutdown r 155 degrees I abrenhett and 0 psigh
a was dnsm eted that the kolanon Condenwr logie (awoaated wnh luih flou nolation) did not rocet
separanor, deugn critena. In addihon, aH four (0 vahes m the bolanon r ndemer system, whicho
proude containment iwdauon m the esent of a Imt break. were found to be powered from the same
electneal dimion-

On Juh 15, Wul, at 1515 hours, suth the plant m cold shutdmen (155 dqrect I abrenhen and 0 psir),
as a result of reneump deugn chances for the holanon Condemer waing wparauon entena, it was
deternoned that the hne break anahus (for breaks outude comainruent) moaated unh the holanon
Condem er spiem was potentially nont omervatn e. The bne Neak analen awoe ted wnh the holanon -

Lbndemer miem did not tonuder the ome delas ef feen that could exnt dunny an nol/nion condinon
coraurretu wnh a lou of normal power (LNPn hi thn nerc, the delat anociated wnh the Diesel
Generator start utne wuld add sneral sewnds to nolanon urnal sahe c!mure

ll. Emu.UMM

Ihe came of tim event was the irnplernentauon of a deurn chante which did out properb conuder the
electntal wparanon of poner supphes and pinucal separanon of tables for the mboard and outboard
c ontamme nt nolanon s ah es auociated with the bolauon Condemer.

T he ongmal plant deupn had power supphes to the holanon Condemer and lieeduater Coolant injecuon
flMCli sptem pouered f rom the 51 (Gas i nt bm e ) dniuon. A deuen change was implemented m Wh0
to make the bolanon Condemer cleenical4 independent of the i WCl splem to abou the bolauon
Condemer to he credned as a hackup to the FWCl uvent The modihcanon per fo'med io 1980
changed the pouer supphes for the kolauon Condemer to 52 (Diesel Generator) divnum. l<efer to
1irure i for the ongmal deupn anfiguronon deupn change unplernented m 1950, and the carrent despn
follouine changes implememed dutmg the M91 retuehng outage.

t he abiht) of the lhesel Generator to luration n dependent on 52 DC power. The deurn change did
not conuder that a sugle holute of the S2 DC poner supph. coupled unh an auumed LNP. would base
re3uhed in the mabthly to nolate an bolauon Condemer hne breaf outude contamrnent. The mboard

A(' poucied s alces would not have funcuoned due to an awumed LNP and 109 of Diesel Generator,
and the outboard DC sahes uould not hme funenoned due to an auumed fathue of 52 DC pouer.
Wah respect to the ongmal down. a Gas Turbme start is not dependent on stauon DC por n supphes.
Howeser, an auumed hulme of S t DC pouer, wupled with a LNP, would hase pruented the Gar
Turbme f rom pouenng the mboard AC no;auon sahes due to unasadaluhty of DC Neaker control
pow er .

Ihr deMin ellange Imp!clueided in } Ubl proVided the elecl!!CaI pow er bepalatiOn belueen !!Ie |bolation
Condenset and the FWCl sptem, but aho perpetuated a potenual fa0ure scenano that could lead to an
unholaNe hoe break aunciated u nh the holauon Condemer. Implementation al thh deugn change aho
introJuted detaiencies sti the wirnie separation criterni betueen th( 51 and S2 safety related power
supphes anotiated wnh the holauon Condemer,

The analen of u holanon Condemer hne break in the Reactor lludding and the effect on the of f-stte
nent quahficanon (110) proble did not properly ecm; der singledose cakulanon and eleetneal eqt m

5peelhcalh the hne breal anal siv did not comulet the dehiy urne inlatlures and llte ef fects of I.NP. i
solaung the bre<.k uint h could resuh if an LNP h pmtulated along u nh an aoumed sing!c failu e of ti-
DC vahes. In this wnario. the Neak wolanon by the mboard AC hoianon sahe3 notud base been

j del 3)ed due lo the Diesel Generdun uart (Une. Ihr the ongnal plant configuranon Q,e., ab holanon
| Condenser sah es powered from the $1 thuuonh thh desyn oserucht uould have been mcre sigmhcant
| for the hoe Neak s(enano that rehed upon IC -1 for rolatwn. The hoc break isolanon would have been

dela3ed !N seconth due to the Gas lutNne start tune-
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hm pres ena d the !ulhinne nt of a salto f utectuin nteded to rmurate the cotocquences c' an acudent,

Sy stem Description

[ ht isolanon ('ondenser n proinded to remrn t &c;n kat f olluu mt a reactor suam and teactor isobtion
Ir(On the Inain conderMer 'Ilie |4 datHU1 (hindenter it alsii ( redned f or a ifnall break 1 (ns of Coolant
Mudent flBCAn The ludanon ConJenwer im a heat renun al capaut) 'uf hcie nt to h mdle the decia
ht m prodacunn at 30n * t ond h dhung a reauor scr am. 'I be isolation Condenter n otem autotraiticalh-
unnates on hqh reactor preuure m eueu of 10'5 pur sust.uned f or 15 tetonds, or at lou-low reactor

It,nJeii er aui<enatnalk iudates oli a sensed unidnioti of eittierM atet !cs t! (d ~ 4 5 u n lle s '[ he Isi dat h 41 -

t

IU[h stealn Ilow id |Hph Londe route llow. The bolalHin t> < tem scrnes the lath flow Londitions Itom
e!hou taps looted m the u stein pyunc as show n m licute 1

|)ef N ienLies Identi|ied Illif'illM If tlpleinenlatiotl of |IeSiRn Challf e

Durme the implementatum of a degn eh npe to m tail a inne dtla) m the lydauon Condenser isolation
L.uc il L R 41-onL -Ol h the foHou mp dnC M Pmde' a cie idenuhed:

1 i udure to Meet IJectrual separanon 1)e i o Ctaena

The deWn oj the lholation C(tr!derner bola:Hui lopC and the sahe pouer tupphe$ w as not sing!e
f adure prool nor did a pnnide ad q ue separanon betueen the Sl and S: pou er tourcet

: 1 Ifeco Resolung hom a Postubted 1 o s of the S2 DC Poaet Supply

smyle f adute of the N2 DC p;m er supph, ahing unh an auumed INP. could tesult in the niabi!it)>

to robie an l'oiauon Con &n cr hne break t hi four Isobiton Conderner nolatmn s alves are
pourted from the 32 f auhn for both the AC and I)C sahes Lou of the S2 DC bus prevents the
dosme of 1C-2. Lou of the 52 DC bus aho presents the aluhti to close the lhe el (icnerator
stulput breaker and Nash the [enerator hehl ulaCh rebuhs W the inabihty In PToHdd pow er lor clo'ute
of the AC sahes IG 1 anJ [ 4 Pee lopute 1)

; I:lieus of leel (h nerator start Timt on Iint theak Analvm

j sunne the un esuganon f or ahernate power 'upphes to the l'olanon Conden cr nobuon sahes, a
res Wu nas pt,rlid'ned to delcrnime It the lhe el (iciter ator start tinies were tinhided in the line break
a tt a h 'h llir |he IM dalh en C(41.3elber . Du!nmp a single f ailure oI the b2 IT hu'. (1r all aethe |alhMe
of IC-2. AF bulation s ah e IC- 1 u vuld be requued to bolate a po4ulated l'olation Condenser hne

lhe lh h 1:nerp Lme ilteak craena supuble that the liuhue anabss should mdude a LNPNeak t
d the ane break resuht in a reauot uip or turbme inp If an bobuan Condenter hne break were to
occur. the nobnon ugnal would be generated at the tune of the actual hne break, but the AC
isol.n:on s ah e ilmute would not bepm unal the lhesel Generator wa operaung to supph AC pouer.
The deb tone lor thesel Generator startup of apprownately 13 seconds was not conumred m the
bne Neak anah m monated wah the Isolatio.1 Condenser.

eficientIes |delltified Ilut ille ('off eClis e %Clion |IlspcCliolt

As a iesult of the unmp and cane -cpatauon dehaenoes identihed above, addniimal av.pectwns
t ere per f onned on othet u9eno with c ontanunt nt m danon s ahe,

l. .-\ 4nple iadu!e d14 repaI!cs w as ndenlllied L41 tite Tea ( ttir letliculath 4i IMdatMMI b\pa* c urd ri)!
nutch lor sahes RR4 and RR-M

w.w
b }
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2. Reactor Water Fleanup (PWCU) nstem (ontainment isolanon vahe CU-2A uas idenufied as
bemp powered hom SI-DC dinston power with its power cah|e located m an $2 dnnion cable
tray. CU-2 A o a norrnally clowd soienoid operated bypau vahe destyned to equable prenure
around TT-2 when placing the RWCU sptem in service Low of puuer to CU-2 A results m the
vishe f admp closed to the potmon required for contamrnent isolauon. The pouer table for
CU-2 A was relocated from the S1 dindon to the 52 d4vmon to corrett the $1/52 cable tray
separabon dncrepanc3

Impacts of the Design fioliciencies on the Safet3 Analysis for Millstone Unit One

1. l'ailure to Meet Electncal Separauon Design Criteria

lhe folloump po'tulated failure scenano resulting from madequate SUS 2 (eparation was considered.
The boianon condenwr nolanon lopc n dwided mio tuo lopt channeh and each channel n capable
of nolaung the kolauon Cond(nser m the nent of a hoe break. The tuo lonc channek share a
common inet sunch, A postulated ladure of thn suuth would adsersch af fect both the 51 and S2
lopc channek that could result m madsertent balanon Condenser inniauon wahout the rneans to
proude an nolanon signal in the event of a po3tulated hoe break. The reuew of the safet3 unpact
on madequate electncal separauon n the same as a loss of the S2 power supply presented as follows.

An unnolable kolanon Condenwr bne break ontside f.ontainment would result m a man release in
esccw of design basa anahm calues lhe Ernergency Operatmp Procedures (LON would direct the
operator to sapidh deptessante the reattor seuel to leu than % ptig and irnect water into the veuel
uung the Lou Pres ure Coolant inlecuon (LPCI) systemt l'ho atoon would ognihcanth reduce thec

break mau release but would not completely chnunate it. The EOl% uould abo ducct the operator
to perMm a plant couldow n. The man release v ould be ternunated once the teactor coolant
temperature is tooled below 212 degrees. 5mce the core coohng u mamtained throuyhout these
postulated ments. no f uel darnare would occur.

Ahhough not quannhed heie, maeased mau could resuh in higher off-sne dose or temperatures
hipher than the emironmental quahhcation of the electhcal eqmpment.

2. Ef fects Resulunn from a Postulated Lou of the 52 DC Power Suppl .3

A loss of the S2 power supph almg with an aoumed LNP, would resuh in the tnabiht3 to noiate
the isolauon Condenser m the nent of a pottulated hne break. As prenously stated, loss of L2 DC
resuhs in um mabihty to clow the DC nolanon eahes and aho mhibits the Diesel Generator to

proude AC power to the AC :olauon vahes, 1 he reue,e of the safett unpact resulung from a
postulated lou of the S2 DC power supply would he the same as stated m the previous paragraph.

3. Ef fects of Diesel Generator Start Tnne on Lme Break Anah ws

The delay auouated unh the lhewl Generator start ume and the affects on containment isolanon
sahe closure were not considered m the isolanon Condenser hne break analpm The potenual
mctease m contammem holahon sah e clov ume could adversely affect the following craeria used
for the hne break mal >sm

a. Off-ute dose calculaions im an !mlanon Conderner hoe break must ternam leu than those
calculated for the M un Steam Lir 'reak,-

b. Core uncoscry may not occur as a re' ult of the kolanon Condenser hne break

c. The esting EEQ pr,hle inust not be exceeded.

W. F ce 3t e
- {L-99)
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The results of the Isolation Condenser hne brtak uere evaluated wah respect to the three cntena
speahed abose. awuming a valee cimure delat of 13 seconds after a turbme inp. The value el 13 I

seconds was chosen $1nce thn ume represents the Diesel Generator dengn stan time e' 10 setonds,
plus an addnional of 3 second, for urnal procerm; tune used in the accident analvus.

Gent ral Electnc has compkted the hnal IC hue brvak anahen This analpts shows that a 13-econd
delay m the Isolanon Condenser nolanon would not uolate the preuously mentioned acceptance
cntena lhe analvsn auumes that a lou of normal power occun enher before or conturrenth wah
the nolanon nynal Therefore, the 2.5 second delay added to the nolauon logic runs concurrently
u nh the Diesel Generatnr tiarung sequence.

4 The ungle failure critena verepancy associated wnh the rearculauon sample eahe control switch for
RR-M and HR-3^ and the nump separauon cinena auouated unh CU-2 A, were determn."1 to
hne low safety ugnihcance due to the following

The contairiment penetrauorn are less than orie tocha.

b 't he sahrs are normalh tiosed.

The nulauon sakes are solenoid operated and bd closed on a loss of power.t

Deugn changes have been unplernented to correct these dehaenues

W E m utni_ckDun

The deficenoes determmed dunny the renew of cable power supphes and control panel wir.nr were
duccth attnbuted to prenous deugn changes implemented dunny the early 19hOs. Smce that tune, the
plant deugn (hange proces has been ugnihcanth updated. This fact n substantiated unce the majonty
of the separanon discrepanaes identihed m this repnn were uncosered by implementmg a design change
wah the leuco process requned by the current denyn change procedure,

The correcuve acuons and investigation that were implemented as a resuh of the Contamment isolation
Yahe denciencies were extensne

i

i 1 Renew of Cable Separation
i

The major conuibuting f actor uhr b resulted m the wmng separation dncrepancies was the
,

| unnk mentauon of preuous plant design changes assoaated wah the Isolation Condenser. Seeeral
pre aus deupn changes between 1979 to 1050 were renewed to ident h any potennal 51/52
wparauon problems. The purpose of thn reueu was to ensure that addiuonal winny separation,

! discrepanaes did nt~ eust or uere not madsenently introduced dunnp dengn : Sanges. A sampling
of vanous control room panels and in-plant cable raceways were reuewed to idenuls any addiuonal
problems.

The re ults of this inspection reucaled that the winn; separanon problems origmally discosered weres

bmned to the control room panel winnr anomated wnh the Isolanon Condemer. In additinn, the
wirme separanon problems were hnuted to those ponions of the sptem affected by prenous deugn
change modihcauons The ongmal pla" winng inspected showed no urns of winng separat on
pr oblemt

l

| A complete reVieu of tile Core spra3 ystem wirmg was ako performed as an example of a sysiem
that basicaLv retained n> ongmal plant conbrurauon. The results of this rentw showed that all
winng separauon cruena requued by the denen specificanons were satnhed.

NW f orm at-b
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II ( 4 'II luMoIl o t le unpNthMn peI!(dmt oil tile Cuf e bplas ')st,m and tht '3!nphnf oI preGous
dewn ;hange' prosided auutamt that the t able se paronen dehaenart wert bnuted to the plenou'
dts!gn inod!h;auon4 pttf o!!ned on tht l%dation C(inderne! s) stem

2- hes wu of Colnalnment IMdallon \ ah t bs st em.

A f eVit u o! all tidtlalhlist N nidatMin sii}\es (dt pe!) dent upt5n ekcIncal PLMeri uan (orlducted to
en-un that eac h pnman containn.en'. penetranon met an design requaement( f or pcu er sup;,1)
+eric non saNt separanon, and abihts to unhttand a 6 ngk aitne f ailure.

Wah the empoon of the onginal proNt tns f ound m the Isolauon Condenser n stem. RWCU valve
CC-2 A and the reuteubuon samp9 hne. al; contamrnent solanon sah n met the re quired deugn
crnena

Cone Tra) Nuc tu as Rtten lo! S1/52 btpatauon Requaemehts

The dacrepanaes aunuated unh the ludanon Conden'tr unmr and the unng for RWCU valve
CU- A retuned in a review of separauon cinena of 51 S2 cane tra) se" . auoto Tim inspecuan
consmeu of a teneu of seseral p: ant dengn charges and a complete ter":u of oser 300 canes
M M Oo!t d wit h the l.I(! $ Went. l|K Ied!' o! the revleu identibed Iso st'paranon dncrepancir4
mW;aung that the tyeuous idenuhed problemt uere hmned to the deogn changes implemented on
the 1%dauan Condenser tvstem and RWCU sahe CU-2A.

A ltulanon Conderner Wiem Correcuse Acuan

The power sapph in IC-: has been changt J f rorn 5:-DC power to SI-DC power. Thn modihcation
sull ensure that or, holauon Conden'er bne break can be related in the esent that a low of $2-DC
power occurs The dengn change o consatent unh drugn basa analen which awumes that Isolauon
Condenser condensatt it turn vake IC-3 remams clo ed and that a hoe break m the isolauen-

Condenser w ould be the mittaung t .ent. Operatirig procedures restncung the operauen of the -

1subuon Condenser euept for acadent and trans:ent mingation base been impkmented to ensure
ihn assumpoon rematto vahd.

Admmistrathe Diete! Generator Start Time Luna*

An adnunNratne hmn of 5 seconds was imposed on the Diesel Generator nart ames to ensure the
total delas tune of 11 <econds (b-second stan tune pha 3--second signal processing time) auumed in
the isolanon Condenser hoe break analpn ua saushed. hesious Dwsel Generator suneinance Matt
hint % u ert levieued to ConhTm that the histoncal start times rartred between 5 and 7 secondt The
hnal isolanon Condenser 'me break anah'sn demonstrated that a total delay time of 13 seconds was
ac c eptable . The Dwiel G 1erator aJmuustratne start ume hmn of 5 seconds was restored to the
otynal s alue of 10 seconds

All other Ime break anahses ulmh could be a!!ected bs the Diesel Gent-rator start urne delay ut re
n neued and found to bv acceptaNe,

N Ut neral UCCtut to Complete bolanOn lme 13reak Anal)(n ulth Uled Generator Tune Oc''y Ef f ects
on M;iss Rehase Calculanons

General Elecinc completed the addnional hne break analyus to suppen the tune delay auoaated
u nh the D)esel Ge erator. T he resuhs o' '.hn anahus demonttrated that the addnional tune delay
w as ac ce;,taNe, Honever , the resuh' ut tha hne bical anahsu had an unpact on the Reactor
Biuldmp temptrature ;3 roble ubh;h w as documemed m LER 92-005-u0.
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thw Tap |HOV,,

; cons.uat Return 1 n.< sensor ,, f
IC-3 W>
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' IC-4 n,ctreuhtten to ps ,

L- g ff

INITIATIONllGNAll EQlATION SlWAll
1055 psig Reactor Pre.ssure for 15 seconds or 3 X Normal Condensaie ;

Low Low (-45 inches) lleactor Water Level 3 X Normal Steam Flow '

'

isolation Condenser Wlve Data

valve- Pouer Supply Pouer Supply Power Suppiv
E Orieinal Deden 1%0 Deden too! T M n- E

I.IC-2
*

IC -1 51 AC S2AC S2 AC

S1 DC $2 DC S1DC g
lC-3 StDC 52 DC S2 DC

| 1C-4 - 51AC- S2 AC S2 AC
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,
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Rtarlor Water Cleanup _ System

Figure 2 -
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'CC-2A power supply changed from SI-DC to S2-DC during 1991'refuehng outace
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