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U.S. Nuclear Regulatory Commis3 ion
L)ocument control Desk
Washington, D.C 20555'

Refeience. Facility Operating License No, DPR-65
Docket No. 50-336
Licensee Esent Report 91-010-02

Gentlemen:

This letter forwards update Licensee Event Report 91-019-02, which identifies two new
postulated single f ailure modes for the hiain Steam Line Break inside containment
analysis.

Very truly yours.

NORTilEAST NUCLEAR ENERGY CONIPANY
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y Stephen . $ dace
Vice President - Niillstone Station
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' ec: T. T Startin. Region 1 Administrator

P. D. Su etland. Senior Resident Inspector, hiillstone Unit Nos.1, 2 and 3
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On October 1$. lW i- at 1305 houn with the plam m Mode I at 1009 power, a reportab ht) determmauon
was made concermng < t eanahm t the m.an steam hne break etem inside the contamment. The reanalyus -

hav confirmed that the aswrnpuans made for the eMstmg (1979) mam steam hne break anahsh were
non-con-ervanse with respect to pov er let el creak size, and smgle acute failure. Liing more resincuve
a u-umption s desy:n hmits for contamment pressure and temperature could be exceeded. NNECo determined
that thn conchtvm was reportable as a condamn outside the degn bas:s of the plant. An immediate Report

made to the NRC, and the unn immethately commenced an orderb downpower to approumatei) 39 powerwa3

t \1oJe 2). The exhuns mam steam hne break analysn n acceptable for Mode 2 operation.'

A Jucuncation for Continued Operauon WCOs was des eloped to aHow the una to seturn to power opaauon b)a

- euoning a dechcated reactor operator to dose the mam feedwater bbek sahes tollorng an3 reactor inp. This
JCO doct;ments tile baso for reasonable assur..n;e iliat, wnh the acuans of a dedicated operator, contamment
plebure %!O remam be}ou lhe dolgr. ba<s s alue for aH wstulated inam steam hne break events. The umt wast4

ret. rned to power operanon on October .:2.1% 1

Short term , ant modifimuons to automaticahy close the 7 ain feedwater Hock sahes gnen a Containment
bolanon Ac anon Steal iCI AS) were imtaned and tened in December 1991 As stated m the JCO, these

machhcanons ehmmate th; necewt> to stauon a dedu.ated reactor operator to ckhe the main feeduater block
vah e' fo!bumg a reactor inp.

On Auguo a,1942 at 1500 hours unh the punt m Mode 6 at 09 poaer and all feel stored in the spent fuel
pooh a new reportabilny determilation uas made wh!ch idenuhed tuo new postulated single tailure modes which
v ou!d r:m hme been nutigated by the icuans taken m the JCO. Based upon the m!armauon regardmg all
powbie smg!c ! adore modes, plam modihcanon' reqmred to ensure an <cceptable containment prenure
response Ior e Tuuin Slearn hat! break Unde the ConlM11 ment w!N be f lade dunny the l#2 reiuchng outye.
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on October 15 !M at ! Fn hours wnh the riam m Mode 1 at J m% pou er, i reportaNiny
determmauon was made concerrung ._ reanal)sn of the mam team hne break esent mside the
euntainme: i T!iest rt-ar~d> ses tws e shown that tiie auumptiorn rnade for the eucmp f,~197) main

Mere non-consereaus e .ab re pect to power lesch break sue, and smgle actnesicam line hf Vak aTlal)k s

ladure Usint nore resumin e awumpuuns degn bnets for containment prenure and ternperature could
be eMt"?ded

The exhun < IW main ' team hne break an:opis vsumes a pouulated double-ended f 63 hD break ot
t h> I m a s t im kne between the steam generator outlet and the steam hne flow restnctor ta hot zero
puu cr M! 11 the uurst 31ngk aet!Ye ladute belne a fi"dule of a diesel gederMor alid the r5 suhara }on of
ont-hd{ of the enicryenci aIegu3rdi Iealu!es k hleh redtx e contauimem pressure f 1 contamment spia)
pufnp and 2 con'a!nmerd air recirculltion f ans!. The peak containment prenure and temperattue for thn
U n M) sl4 n p!edicted tr: be 4 ~ p-' r e a n d 2 7 4 ' F .

h has be en determmed that. for the ongmal mam generaton, the hmiung containment preuure and
Iemperaturt , re att7 tined hs po41Uhtunc a Ch>Lb}e-rnded break D} the main Steilm hoe hetMeen the ueam
gecrator outlet and the steam imt hoa restrictor at tuH power with the ung c actise f ailure bem; a
adurt of the mam feeduater teru|aung vahe of !Ile affected steam generator to c!nw. Thh smalysn ako

. s9tmed operator aJtiorb to secure leeduater 10 the allected steam generator at 10 mitlutes followmg thf
teactor tv The peak coat;unment prenute at:d temperature for ihn anahm i3 pred:cted to be M pdg
ed C 4. They resuhs are besond me comammem detgn pre 9ure and temperature of N psig and ,

;v er

An :nura mate report was made to the NRC and the unn immediate!) commenceJ an orderh downpower
to appimamiach 3 power (Mode 23 h) pi mt opaators. The emtag mam Mcam hoe break analvsa is
sceptable tor Mode : uperanon No automaac er manual wiety nstenn u ere requued to respond
during thn esent

1%2. at !r 00 hours, with the plarit m Mode h at OG power and all fuel stored in theOn August 4

spent fue! pod a neu rero.taNhty determmanon was made which idenufied two new postulated single
fadure modes for the mair neam ime breah esent mside the contatrunent uiuch re3uheu in the
taiculated contamment piewure exceedmg the dengn prenure hnut. The firu w a tadure of the
feedwater regulaung bgpm vah" to ier unate fiua to the atfecteu steam generator. The secon;i is a
fadute o! the t uai hu"e3 to fast tranJer to the Re3ene Stati.m 4eruces 'Iransformer (RSSTL in this
.;ase. pow er to the condensate purnps wouY remam availabh. whde power to close the feedwate;
repu!ating vahes and Eart the coiualnmem prenure controi Systems would be deiated due to dieset aart
end wquenem; tanes

II. b Ly if E;ern

The cauw ot the esent has been deterncned to be an incorrect awumouorn made m the FSAR anahsh
that the houng condmor for the contranent response due to a Mam Steam Line Break (M5LB) was
ha ero ;muer Thh mentreet awumpuon u2 based upon the judgment that at hot zero power the
Meam generotors Contain the laryt|5'. Ins entor) ol hot hater and ihus Tesulted m the [argeM dhCharge to
the contonment However, recem MSL B serwni'.ny audie3 have shown that thn auumption is not
hm:ung

As a re .uk of the phinned ceam generato: replacement, the containntent response due to a MSLO was
| bemy resleu ed. ln irider t() nue3 the m1 pact O! I''s neu acam eenerators the current anahen resuhs!

j here ust'd to bench!ddrk hew Mea n generator and cOmainment modeh Durmy the benchmarkmg of the
| current anah e modehng the current stean gette aton n was dueoserr H that the hut 2cro p* er

w uhu 1 was not hmaingj

.
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M part of the Octoht IWI MSL h c\a!Uanons a !ailJre of icedualer rquiatmg b)pa9 vahe to cloke
was conudered, but was mumtd to onh prmide ItF of full power teeduater floa to the affected ceam
t entrato with acceptable c:intamn-em pre %ure resultt Therefore, no pronson was made m the KO or
propo ed p| ant moddmanons to no: ate the bvpaw fecouater floupath. In resporne to the
Ocioner 15.1% I detenrunauon. . re- anaim of wntaminent pressure re<ponse to a MSL B was inmated
in pf eparadt'n lo" IniSmf *\N ECO's rt"parbe to INb buhelm hSO4. In .Iune IW2. the f e-anah h5 o[
the f adute of tin bvpm vahe to close um performed tsmg . ctual wndensate pump curves and
f et. d n a'' legulatuly h)pab tahe!!W chat !c tet iMles Tim re-anahm resuhed in the calculated
con:aumient prerure esteedmg the 54 pup des cn hmit. It should be noted. hou ever thm tms case n
le o hnutmg than the case wuh the f:n!we of tbt main feedu ater regulaung s ab e to close, whn h was the
ub ect of the ongmal realuanonf

The Octobe: 1C! MSLB evaluanons aho conudet ed the po3Nbihn of partul lou of pow er cases.
Proposed plant mod:hcannm would ha\ t chmmated aD of the cases idenufied at the tinw llouever. the
ret emh idenchec smvie fdure of the utal nawes to f ast tram!er to the IMST mu miroduce delay umes
that u tre om preuuush wnuderec m tht MSLB analpes

!!!, Mah - < ' };3.M

Thn ese nt r bem w ried m amrdanc u nh t oCF R50 7 a H2 4nH DL u hK h requires the reporting of
.m nem or condition that o Nh> m the m wt power pb ' bem; m a condiuon outside the deugn
bass of h p|am

The salen wnquentes o! the n em . re " potennal o\ erpre'sunrauon of the comamment w:th
su ' equem c amage to the cm tamment tructure and safen rdatea equipment required for sale shutdoun
of di+: plan! froin a pustulated MSLB event. Upon conMderatum of contammem deMgn marglnx. safet)
relatcJ equipment qualmcauous and stanJard puu inp operator acuans the safen wnsequences ofihr
tw ent are mmm al

|rt c onsidCTNii IIH U!e!) ConWQuenCe> of Ifl!\ e\ en the b)llowing nems Were addiched

(a! Contidnment htructllrid Inteerity. The Milistone 2 contamrnent cortasts of a prestrewed,
remforced con retr cihnde and dome connected to and supported by . mar:ve remtorced concreter

loundatun Wab The mmamnwm o desgned for an internal preuure o! N iwg. and was tested to
C pg dunny the structun i miegna test. The workmg strevs deugn method w used to dewn the
mniammem Mructure for vamus load cases. mcludmg the case ot a deMgn pteoure ot N psy The
com.unmern s:ructure us heded f or tactored loads and load comnumuuns mcludmg the case with
a 1 * Ioad factor on he desyn pt ewm e, w hKh corre< ponds to 81 puy The code requires that
"slTenf th he a};Wlatt tO apport tht i dued loads and that serYKeabihtv of the struClure at the
seruce load in d be assuredf ( ACl--315- 71 Commeman Secuan E 1. I1

The uhunate capacus of contaount a he been sudmu and docunwnted b) marn sour ces recently.
In t eneral the anuc: pated % man capac"c of a containment cructure has been found to be 2 to
24 umes degn peuo M REWi! 50 enutled "Sn ere Accidem Rsks: An Arewment for Fne
US Nudear PN er hants" studies th; ulomate capacn> of typu al wntammem structures included
in thii Study N s ilon u hMh h a preMr&ed Containment, with o deMgn preuu|e of 4~ pur, The
n aluanon de:ernuned tha a hw er bound on the uhunate capacu3 was around 100 psig ra tactor of
E The>e detailed stuJe hae taken mt i account matenal Mrengths bemg higher than asumed.
code aNowabiet bem consm auw e weh a detaded evaluatuo of structurai behauor dunngs

beyond de has s m ents A undlar def aued nudy has rmt been perf ormed h,r Mdhtone 2. bu theo i

same f actors w!uch c onmbute * i louci bound ulumate tapacny of 2 to 1 ~ umes deuen emt m
the %! vone : contamn tm structure Tnu n duaaon >t qudies re!ame t.! ulunua capacity further
su4 m ates that die s s, tairm t m <an support the factin ed load ca 3e and bevond. T!ww postulated
load cae are bn ond ?.he demn ha3 of the contauunent st ructure. Fut u nhin the m erall laatis

carrying Capa s ut) of ine UruClure.

w a u
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(bi Equipment Qualification The electn:ai equipment m 11 e contamment required f or safe snuidown
lohmurg au N!SLB e- e has been quanhed to 10CFR50.49 reamremems with temperature < rangme
from 324'E to 4U'E and preuures rancm from 70 to 127 pug. The ongm u contamment
qu hhcauan proble for ths ::quipment was based on a LOCA esent mth a mawnum temperature of
2WF and prewre of 54 psig.

For 100 poact NtLSB unh no aummata f eeduater bo! anon and no operator actions to nolate
f eedw;.ter f or 10 nm nes. the predicteJ peak cont:unment pressure and temperature is 03 pwg and
42"F Ahhough the temperature and pre'sure would hue exceeded the quahhcation of reqmred
eqwamem. ue base determmed that equipment requned to be avai!able to mnigate ths esent would
han remamed operable.

Thermal anahsh has shown th? for dw predicted short durauon temperature peak at superheated
condiuonc the surf ace tem;,eiature of afets rt, lated eqmpment wiH not nse ahme the saturated
temperature of the p9tual steam precure m conumment. Tho me%J of ..nahs:s has beth
p:esented bi the NRC m Nt REO 05M paragraph '.2t5n Nt'REO 0510 and Nt REO 1511. There |
han been a number of sendor test resuhs which hase also demonstra;ed tM utect The postulated
paruai steam presure of the containment denn; the accid. nt n e;tmiated by subtractmg 14.~ p?i.

the unnat parual atmoiphenc au pressure. trom the abso|ute prewure of the acadent anahsts.: e.
The resuinng maximum steam emperature dunn; the abave NISLB accidem n thus predicted to be
322 F At ths temperature, aU of the requ. red safe shutdo'en equ:pment m contammem would be
quahliable

The predicted NISLB accidem nresure of 9 pq is 6ghdy bicher than the quahhcanon presst re of
wme of the 'aie shutd&xn eqwpment m contamment, The loweit quahhcanon pressure of thn
equipment n "O psy in general. elecincal equ!pment H more senstne to lugner temr.erature and
hunadn) than higher prerure. The foilowmg eqwpment has been anahard for operability wnh dus
prenure condinon:

(11 Wes'mgh;u3e Contammem Air Rectreulauon (CAR > Fan motors would bave been operaune
pnor to the pressure peak The increase m the CAR fans brake horsepouer. due to the hgher
denen) air durmy the accident. has bet n determmed to be withm the quahhcanon requnement
of the CAR fan moto;s

C) Canax Electncal Penetranons re quahhed to pressures in e>.cen of 1:0 psig They would have
been operable and qualiha51e.

Q ASCO Solenmd sahes contro! vanous contamment isolation cahes. Fo!!owmg containment
isolanon these sahe3 would be deenergued and w ould remam deenergued through the prenure
peak,

(4) Foxboro and Rosemount prenure transmnters are used to transmn pressure and lesel signak to
the reactor protecuc.n system. Ahhough the accurac) of level transmaters may be (hghtly
aftected by huher watic preuure they would remam operable.

(M Weed RTDN monnor RCS temperatu:e. The operahiine of an RTD u not affected by pressure
changes of the magrutude expected b3 the NISLB.

(m iradeqt..ae Care Coohny Ntontmnny System consso of in-core heated junction thermocouples
10 moTutOr TeaClar vesse} Mater iCVei and core eX.t! thermocouplu to rnorinor core outlet
t e ntf e ralllt e The wstern does not contain any prewure senruse companenn

In summars, au regmred satt shutdown equipme n m containment has been determmed to be operable
for ail NISLB esenu.
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(c) Slain Feeduater Block Vahe> Evaluanon of the onemal vake specificauon for the mam feedwater
Nock vahes -FW-4:A and 2-F04:0, micated that the vahe would have closed m the esent
of a mam leeduater regubung vahe fadure comcident wnb a $1SLB. Specihcau). the worst case
d:Herenual preuure was determmed to be 091 pud. which s significantly less than the ongmal valve
3;,ecih: anon of 1600 psid Addiuonally, plant startup data demonstrated vahe closure withm 10
sec3nds n required b3 the ungmal iche spectheation,

(d) Oparator Actions. The Emergency Operauns Procedure (EOP) for Standard Poe Tnp Actmns
provide' m-trtatiota f or enabhshing proper mam feedvater system conhguration followmg a reactor
inp.

IV. &rg;tn y Acnon

A Jusubcanon tar Connnued Operanon (JCOt aas des eloped to aliou the pW to return to power
noeruuan bs <taounmg a dedaated reactor operator to clo3e the m:an f eedwau Nock vahes toHowing
arn reacmr inp. A mam steam hnt break esem was analy zed for a douNe-ended break at fuH power,
wnh a fadure ef the mam feeduater reguhtm vane to cic3e on the affected steam eenerator. Ths
anal)so auumed operator acdun to ciose the mam feedwate- block sahes wnhm 15 secondc fo|lowmg the
reactor tnp with a 10 3econd closure ume of the vah e The peak contamment pressure and temperature
for this case a predwted to be 54 pug and 41PF. This JCO documents NNECOi evaluanon of
operator acuans idloutng a reactor inp, feedwater Nock sahe operanon under postulated accident
condinons containmer.t structurai miegnt), and equipmem environmental quahhcanon. Diagnosue teamp
of the mon * operated main teedwater Nock uhes was performed in accordance wnh estabhshed
procedures dese!oped under the Northean l'uhues Genenc Letter P-10. " Alotor Operated Yahe Test
Pr ogram. ' This JCO prondo reasonable assurance that. wnh the acuens of a dedicated operator the
contamment prenure w;h termun below the design hasb salue for aH mam steam hne break events.
Although the predtued NISLB temperature peak neeeds the contamment quahhcanon temperature of
2WF. all of the reamred safe shutdown equipmem is qualifiaNe ba<ed on a maximum saturated steam
temperature of M5 "F Gnen the tu<uhcanon tor conunued operauon, the umt was returned to power
operanon on Oitober 2 2,19M. Snort term p! art modihcadons to automaucauy close the main
h:edw ata block sahes pnen a Comammern Isolauon Actuanon S:gnal (CIAS) were mstaHed and tested
m December 1901 As stated m the JCO. these rnoincations ehmmate the necessity to stauon a
dedwated reactor operator to close tne main feedwater Nock vahes foMoumg a reactor inp.

In response to the August 4 1902 determmation a-mulu-dactphnary task force was estabhshed to
mvesugate comammer t response to poquiated MSLB's. and to propo<e moihcanons which ensure that
the response H acceptaNe.

Based upon the esaluanent cm ccrning all of the po3 sine single fadure modes. plant mc6hcadons have -
beer propo ed which mclude adWng redundant Main Steam Isolation (MSI) signals to MSI actuated
component, addmg MSI signah tu componem> which currentl> do not recene an MSI signali mod:fymg
the MSI lom to acttiate on hgh contamment pressure, as weh as low steam generator pressure;
upgradme power suppbes to vnal power for selected vahes lowenng the comamrnent spray actuauan
3etpoinu and proudmg the Emergenc3 Diew! Generator 3 with a Safety Imecuon Actuauon Sienal
Figure 1 shows a diagram of the main feedwater system unh the proposed mod:hcauons. It s expected
that amplementauan of these modificanons ud! obaate upgradm; -FL42A and 2-FL42B to fu!!
<a fety grade statut, as stated m LER 42-010-ul. Fohawmg the modtfications to be made during the 1902
refuehng outage, the predteted MSLB peak comamment pressure and temperature ud! he equal to or less
than 5 4 pie and 41P F. There for, the reqwred safe shutdown electncal equipment will rernair.
quahhaNe.

A rensed response to llE BuHeun 80-04 wd! be submnted m lu9 to update our preuous subimital for
cornamnuen response and return in power for MSLB esents
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(Facaty 2) = Powered by Facility 2 jfffj'h
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1: Reduce Containrnent spray Setpoint fro:n 27 to' 10 psig y ~(gga * '

2$ Provide Diesel Generator Start on S!AS
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