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U.S. Nuclear Regulatory Commission
Document Control Desk
Washington, D.C. 20555

Reference: Facility Operating License No. DPR-21 !

Docket No. 50-245
Licensee Event Report 91-019-00

i

Gentlemen:

This letter forwards Licensee Event Report 91-019-00 required to be submitted within
thirty (30) days pursuant to 10CFR50.73(a)(2)(v).

Very truly yours,

NORTHEAST NUCLEAR ENERGY COhlFANY

For: Sie 3 hen E. Scace
Director, h illstone Station

%h S futt-
hiilist[ ode Unit 2 Director

Bv: John S. Keenan

SES/WGN:ljs

Attachment: LER 91-019-00

cc: T. T, h1artin, Region i Administrator
W. J. Raymond, Senior Resident inspector, hlillstone Unit Nos.1, 2 and 3
D. H. Jaffe, NRC Project hianager, hiillstone Unit Nos. I and 3
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On June 10,1991, at 1530 hours, with the plant in Cold Shutdown U2 degrees Fahrenheit and 0 psigt, an
ongoing engineering analpis concluded that the Lou Preuure Coolant injection (LI CI) .piem and the Core
Spray <ptem motors could not be demonstrated to be operable dunng postulated accident conditiont T his
conclusion was based upon higher calculated post accident torus temperatures combined with higher than
pressously auumed ambient room temperatures. The coohng water supply for the LPCI and Core Spra) motor
bearings is supplied from the containment torus water ua tFe pump discharge pipmg. The postulated inctease in
the torus and reactor buildmg temperatures ather<eh affected the operation of the 1:pper motor bearingt

On June 19,1991, at 1510, with the plant in Cold Shutdown, it was ako determined as a result of the
postulated increase in reactor buildmg temperatures near the torus area that the wide range torus lesel
instruments did not meet the ensironmental temperature conditions postulated during accident conditiont

No safety sptems were required to function as a result of this esent and no safety consequences resulted from
this event.
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1. heicrilMlon Of Es elll

On June 10.1991, at 1530 hours, with the plant in Cold Shutdown (50 degrees rahrenheit and o psig).
an ongomg engineering anahtis concluded that the Low Preuure Coolant Iryection (LPCI) sutem and
the Core Spray sutem motors could not be demonsttated to be operable durmg postulated accident
conditiont This conclusion was based upon lugher calculated post accident torus temperatures combmed
with higher than previously auumed ambient room temperaturet 1he conhng water supph for the LPCI
and Core Spray motor bearings n supphed from the containment torus water ua the pump disharge
piping. The postulated increase in the torus and tea tot buildmg temperatmes adsersch alle :ted the
operanon range of the upper motor beanngt

On June 14.1991, at 1510 with the plant in Cold Shutdown, it was a%o detenmned as a tesuh of the
postulated increase in reactor buildmg temperatures near the torus area that the us r.nge torus lesel
instruments did not meet the environmental teraperature condmons postulated durag accident (onditione.

11. Cause of Ests

The cause of this esent was an incorrect auumption of the design temperature parametets aunciated with
the motot beanng cooling water setem to the LPCI and Core Spras motort The deugn parameters for
the post LOCA torus temperatures and the post LOCA tractor building cornet room temperatures base
been resised due to on-going analpit

Prior to initial plant startup in 1970, the motm bearing cooling water sutem was mo lified to a Sell
cooling" mode where the coohng water to the motor bearings was supphed from the respecthe pump
disharge piping. This design was demonstrated to be satisf actory by the performance of testing that
simulated the assumed accident conditions in the torus and the reactor buildmg corner rooms where the
LpCl and Core Spray pumps are located. Tesiing demonstrated that the motor bearing oil cooling
setem could function with accident temperature conditions in the 'orus at 203 degrees u th simulated
high temperature room temperalmer Howeser, recent esaluations base shown that the umulated
accident temperature for the t . ~ bmldmg corner rooms was not representathe of the current pmt
accident temperature profum

The significance of the aml .n rt iemperature was amphfied b3 the iemosal of a portion of the
piping insulation in the reatmr bui' Mg corner rooms during the 1987 Refuehng Outare for in-senice
piping inspectiont The decision nt i replre the pfing insulation did not consider the ef fects on the
LPCI or Core Spra) motor beanns temperaturet Although the remosal of the piping insulation was a
contributing factor, it should he noted that this was not the determinmg factor for increased corner room
temperature.

Ill. Analpis or Esent

These two esents are reportable pursuant to inCFR50 73(a t t 2 m ), am esent or condition that alone
could hase presented fulhlhng the satets funulon of structmes or sutems A potential f ailure of the
LPCI and Core Spra) motor hearings, or the torus wide iange lesel transmnters could senoush
jeopardire the abihty to temose residual heat, or nutigate the comequences of an accident. Inunediate
notifications were performed in accordance unh 10CFR50,72(bH2)hto.

A review of the LPCI and Core Sptas motor bearns oil coohng sutem for elesated accident torus
temperature began followmg the prehminary results obtained from the containment analuis program
LER 91-002-00 documented the concerns assouated with the elesated torus tempenuores f olkmmg a
LOCA and the unarn1 red effects on the i PCI and Core Spras vem pipmp, componento and motor3

bearing operabutt)-
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LMmd Core SpriLMuWLLpprLUtduClubauen

1he LPCI and Core Spras motor bearing wolme wnkguration n shown m I trore 1. T he self-t onung
ustetu was onginath designed to prmhle I'mergeno Core Coohng Soteto (i UCSI moior operatmn
without rehante upon other gutemt ihn disti was wnsidered to be ndequate unut a iniew of the
prehminars containment analuls indicated higher totus temperatures O e, source of motor bearing
woh ng ) would result following a design bays accident LOCA. T he operabihts of the tuotor beating self
woling deign was teslewed, esen though the hnal totus temperattue onh (hanged hem 203 depres to
205 degreet

1estmp was perfortned in April 1991 to wilest branng oil ternpetatute data for an enporeting realuanon
being perfonned by Gl1 T he ptopose of the testing was to determine if the self wohng water suppl)
woling muld I e l'.olated and remosed b) telung upon the air couhng prosided b> the rotor totation
The testmp indicated tnat the Core Spra) motot beatmg stabihred at approxonatch 136 degters during
full flow testmg without conhng water supplied to the upper motor beanng. The LPCI tuotor was ako
s cted and demonstrated that a conhng water supply was requned to achiese an eqmlibhum motore
beating temperature of leu than 170 degtert 1he LPCI and Cote Spray test results were forumded to
(hneral llectric for esaluation. An analuk of the motor bearing tempt'ature profile with respect to the
assumed accident corner room ternpetuture conditiorn was conducted to detennine whether the
operabiht) ol the LPCI and Core Spray rootors could be ensuted under all conditiont 1he Ulianalek
indicated that the ! PCI rnoints required an esternal soun,e of cooling to etoute motor operabiht).
Howner, a bearing conhng water supph Itom the torus water was not acceptable due to the elesated
teinperatu es follouing a doign ham accident. Gl' anahm ako demonstraird that the Core Sprat
tuotots would operate without coohng water with ambient rootn conditions up to 140 degreet

the ellects on the upper motor beaung condinon att directly telated to the branny operatmg
temperature. At bearing temperatures ahme 2 50 degrees, the dimensional stabiht) and the subsequent
gehabihty and ble of the bearing k leopardited. T hese temperatute salues are derned from aaahtKal
auumptions and calculation % not from actual motor test data at the auumed accident wndniont

CorncLRoom TrnWculutc_Ilakauun

llecause the actual alnblent room tetuperature was an intertal patt of drieltml ing the operabihtg of the
LPCI and Core Sprav motor bearingo the orignal cornr toom design temperatme of 120 dertees was
reesaluated. Prehminary modehng of the room temperat prolde was perlotmed b) LilAM 'O in
wniunction with anahsis performed b) Northeast Utihtiet Ike to the cornplexitt of the winputer
modehng, the model was imtially lunited to the corner room h cations near the 1 PCI and Core Sprag
motort The results of tho analpis concluded that the cornenathe room temperature of 156 degrees
would esnt during the post i OCA accident scetunio. (See wittee action item numbei n lor additional
infortnation i

Dnign Bads Awdent ihaluatiun

t he 4pnifKance of the elesated motor beating oil temperaturn on the opetabihts of the i W'l and Cole
Sprag tuot or e, n ducctly related to the design bam I.OCA. 't he torus temperatute pmble sakulated bs
the retent containment accident analen a basell upon the follouing doign bam mutal plant combnom:

|. Initial Sersice Water temperatute of 75 degree

2. Initial torus water temperature of 9n degrees

3, \laximum dnav heat load auumed

4. Single attne 'ailure on enher the Un f utbine or lhesel Generator

one , wm we
46 - ein
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ie (()tilbiried ellet ts (d t leke irotial plallt tini Illidis teMdt lit a (titus teropetattire pr(tille ||lat Litulil
reuik in 1.P( l and Cote Spra) nmtor hearings bemy subjet ted to curune ternpetatmes duiing the
deugn basis auiderit uanuent. l)oring the pmtulated auident conthuon where the torm watet trat hes
20$ degtect bearing heat would not be tramferred frotn the beannr oil reschou to the beanny oil
coole t t Ibis condnion (ould (ame the betuing od to heat up rapidh.

KidcAulgtL.lo1MLit itLhau tuutulluluuun

linreased arnbient teroperatures in the torus area resuhed Oi enuronmental wndniom bewnd ihe
quahhcatkin of the esnung torus wide range lesel msinmientt lorus waier lesel is not espeued lo san
Ornihtanth during an) postulated acadent, therefoie, the elleen of potential erroneous imm leul
mdication would not adsenel) impact an operaton abihts to implement the i metren() ()perating
Procedures (i UP4

Lung letm Containmtuttuulutgluluuun

lhe fnost tesete irnpact f rom elegated torus water ternperature for coohnp the ! Pfl and ('ote Splag
motors a telated to the long term (ote ann connunment conhng tecuhemenn hdioumg a drugn bask
LOCA. Shott term wntaintnent conhng requiremenn are tml affected due to the nme duration
aunciated with the torus water temperature increase. Operation of the 1.Pfl nstem in the wotaltunent
wohng tuode onh permits one LPfl pump in operatioti while the 1.PCI heat cubanger is in senke, in
addmon, the bearms wohng water for the 1.PCI moton k supphed kom a soune dowmtream of the
! PCI heat exchariper to take adsantage of the addinon coohng. t hetelore, the maximoin design bask
tempetatuie that could be supphed to the ! PCI moton is 192 dersees that would prmide an addnional
operatmp margin. Should the operatmp I.Pfl runtot f ait due to branng dettadation donny the long tettn
wntainmern wohng mode, the remanung pump in that 1 PCI subu stem would be anulable for operation
11 the opposite wntainment conhnp loop were usailable, then peak torm ternperatures would be
signihcanth lower due to the operation of an addnional LP('l heat euhanter. ~l hk wndnion wouhl
tesuh in enore nueptable motor bearing temperatures for long term wohng requiremenn

ShurL1EinLCuicluuluu;1Glulluu

In the short term, the core reflood capabihts presided bs the Coie Sprav 9 stern and the 1.PC! 99em
would be asadable under all auumed accident wndaiont 'Ihk wntimion k mpported b) the
containment anal)sa performed by GE that demomtrated suf fiuent tune followmy the design baus
accident whete totus temperatures teach niarginal wohtir capacits for the i PCI and Core Sprag moton.
The torus temperature proble dunny a Jesign basis accident 1.OCA n shoun in l'iyure L

LunglIntfuteluuhugluluuun

in a I.OCA, immednuel) aher the blowdoun phase. Ihr core n llooded to at least the vleunion of the jet
pornps F/3 wie height) by the L.PCI and Cote Spras pumpt 1he wsered ponion of the tore flower
2/3 of wre) k cooled bs two-phase heat tramler. H the t ' ore Sptas ustem was not asadable to proude
the spras flow, then the uncmered puttion of the wre unuld be t uhd bi sicam generated m the lower

.

pottion of the wre. Nhlktone l mt ()ne *pealic (ii anahsn and anabo perlotmed bs Northnal
l nhties dernomtrate that a water inel of ?/, core height udi enwir that steam conhng o adequate io
maintain core coolmg. 1hese anahses were perlotmed m mppi i of I ops

Iryection dow requirernenn to maintain teauor s me! Incl at 2/3 wie height deuease to a few hunthed
rallons per nunute after a few hour" t his llov. rate couhl cauh be prmided bs am one of m lou
preuute FCCS putops a c., l.P('l or ('ose Spras i or bs an aheinate unet tion uurm suth as the t'untrol
Rod Dine ustem

f u tC f :ya m )f>6
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flated upon the spiern conhguration of Niillstone l mt One descobed abme, the safet) 'ugnihcance of
this esent has been determined to be rmrumal lleplacement of the Core Spras motors during the
current ref uehng outape, combmed with the technical specihcation bases change for the LPfl sutem bee
Correcthe A(Hon sectioni, eliminates the combmed adserse effects of torus water and teactor buildmg
ambient temperatures. ~Ihe safety signif cance of preuous LPCI and Core Sprav setem conhguration n
mdetermmate due to the complexits of torus and ambient temperature ellects on the performance of the
motor beanno

IV. Conume Action

The followmg paragraphs summarire the cornprehensne cotrecthe action implemented bs NNITo to
resohe the ellects of postulated increased post accident tempeticures on the LPCI and Core Spras
sutenn.

1. iteplacement Core Spray Ntotors

't he original Core Sprav motors were replaced dunng the 1901 refuehng outage uith fulb quahhed
air cooled moton to eluninate the need for an external source of cooling to the upper motor
beanng. The equipment quabfication of the new Core Spray motors should provide sufficient margin
to any future ambient room conditions expected as a resuh of the conunuing reactor buildmg
modelmg of post accident temperature condaions.

2. Itesisjon of LPCI Ilases Section in Technical Specifications

The bases section of the Ntilktone Unit One Technical Specihcations was updated under the
prmisions of 10CFR$0.59 to clarth the complement of LPCI pumps required to fulfill the core and
containment cooling functions of the LPCI sptem. The short term function of the LPCI sptem
consists of four LPCI pumps that are required durmg the first to minutes followmg a design basis
LOCA. The long term core and containment cooling function of the LPCI setem consists of only
two pumps that are required for long term operation. The current LPCI sptem configuranon is
based upon limiting the flow through the LPCI heat exchanger to only one pump when the heat
exchanger is placed m sersice. Each containment coohng subsptem contains one air cooled LPCI
motor. Therefore, the neceuit) to operate onb one LPCI pump through the heat exchanger
satisfies both the long term core and containment coohng lunctions with an airsooled motor that
meets all long term coohng design requirements.

3. Itestoration of iteactor ilullding Corner Itoom Seals and Piping insulation

Permanent seah between the reactor buildmg corner rooms and the adjacent torus area were
imtalled during the 1991 refuehng outage to establish the original design conditions used during the
corner room temperature proble testing peiformed in 1970. 't he 1970 test resuhs formed the basis
for the current corner room temperature proble of 156 degreet The seals betv een the rooms were
originath imtalled to preclude comection air flow communication between these areat in addnion,
the corner room insulation was restored to the original test configuration wluch included imulation
on the piping. LPCI heat exchanger, and the LPCI and Core Spray pump casmpt

Current plant design change requirements mclude esaluation of tim t3 pe of ptem alteranon and the
potential impacts on sptem operahihts .

egum aa
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4. Equipment Qualification Reslew of Components and instrument in Lower Lesel Reactor
Dullding

A review of equipment in the torus room area and the reactor building corner room area was
performed to ensure all equipment was qualified to the new higher post accident area temperatures.
Presious equipment qualifications were performed at a temperature of 120 degrees based upon the
analysis used for the reactor building pipe break analysis. During this review, it was determined that
the torus level wide range instruments did not meet the environmental temperature conditions
postulated during accident conditions. Replacement torus lesel wide range instruments will be
installed prior to startup from the current refueling outage.

5. Replacement of Remaining Water Coeled LPCI Motors on an Accelerated Ilasts ;

Millstone Unit One is pursuing replacement of the remaining two water cooled LPCI motors on an
expedited basis. The replacement motors are expected to be installed at the next refueling outage
or at an opportune time during the next operating c3cle.

6. Resision of Reactor ilullding Post Accident Temperature Profile

The need to reevaluate the reactor building post accident temperature profile was identified during
this esent. The current corner room temperature of 156 degrees is considered con <ervative and yet
provides sufficient margin for current equipment ance component qualification. Preliminary anal > sis
performed by EBASCO and Northeast Utilities will continue to determine the anticipated reactor
building temperature profile following accident conditions.

\' . Addition il Information

None
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