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March 28, 1990
MP-90- 304

Re: 10CFREO. 73 a)2)()

U.S. Nuclear Regulatory Commussion
Document Control Desk
Washington, D.C. 20888
Reference: Facility Opcmint License No. NPF-49

Docket No. $0-423

Licensee Evemt Report 90-008-00
Gentlemen:
This letter forwards Licensee Event Report 90-008-00 required to be submitted within
thirty (30) dayvs pursuent 10 10CFRE0.7X(a)(i), any operation or condition prohibited by
the plant's Technical Specifications.
NNECo believes that this LER does not contain new technical information not previously
available 10 the NRC

Very truly vours,

NORTHEAST NUCLEAR ENERGY COMPANY

A

Director, Millstone Station

SES'GTB:mo
Attachment: LER 90-008-00

¢¢: W. T. Russell, Region 1 Administrator
W. ). Raymond, Senior Residemt Inspector, Millstone Unit Nos. 1, 2 and 3

D. H. Jaffe. NRC Project Manager, Millstone Unit No, 3
¢l
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On February 26, 1900, st 1100, while in Mogde | at 100% power, $86 degrees Fuhrenhent, and
2340 paie. & Reportability Evalustion congluded that potentially. two out of three (Rosemoun
Maode! 1123HD) Resctor Coolamt Sysiem (RCS) flow transmitiers in & single reacior coolant loop
mey have been inopereble smultaneously, due 10 undetected transminer failures betwoen November
VA6 and November 1987 The Reportabilny Evalusuion concluded that the Mode! 113D
trensmitiers may have failed earlier than originglly determined due 10 & loss of fill oil from the
operating cauphrufm assembly. This Reportability Evalusuon wes the culmination of sn nn going
investigation which sarted as & Subsianual Safery Marerd (§8M) evalustion. The §8H evalustion
was initisled during the firet refueling outage as & result of the falled Rosemount transmitiers
Based on the S8H evaluation conglusions. & JOCFR2 1 was submitted 10 the NRC on March 2§,
1VER

During the first operauing ¢vele (e, from Jenuary 1986 through October 195%), & wel of & owm of
13 Rosemount transmitters used 10 monier RCS flow were determined 10 have failed and were
declared inoperable. Al thit tume, shift personnel performed the a0UONN NECESKETY L0 ENsUre
Technical Specifications comphance. Reporwbility Evalustions were performed in response (0 each
transmutier fuilure and none of the failures were determined 1o be reporiable. The determinsuions
were based on 197 information of known transmer fallure mechanisms.

As & result of tarsmiter failure mechanism knowledpe pained to date, it 4 now known that the
loss of fill ol in the wansmitier, is & gradual process which vould go undetecied. The slow loss of
fill oil gredually degrades the abilny of the transmitiers 10 span full range and causes & significam
decresse in the response capability. Based on this inlormation, the potential loss of safety funguon
channel for RCS flow existed prior 1o the complete wransmitter failures identified during the first
operating cycle

On March 13, 1960, following &n extensive review of historical trend data. calibration data and test
results for two RCS Loop 4 flow transmitters, IRCS*FT444d and IRCS*FTadS, Engineering
personne! concluded that only one transmitier was ihoperable a1t any one ume. Transmitver
ARCS*FT4dad, whieh luiled first, was replaced. calibrated and declared operable on March 22,1047
At that ume, calibrauon and operability checks were performed on the other two transmitters in
RCS Loop 4 (e, 3RCS'FT44S and SRCS'FT4ade). These transmitiers were found 10 be
periorming saustaciorily.  In addition, the Offsite Facilties Information Sysem (OF18) hisworical
trend data incicates that transmitter 3RCS*FT44¢ inivally exhibiied & degraded aperating condiuon
at some point in June, 1¥87. ZRCS'FTa4S was declared inoperable in &-mbn . 1987, aher
which it associnted bistable was placed in the tripped condition.

Engineering personnel also determined, by firm evidence that transminters SRCS*FTd1s,
ARCS'FT4add, and RRCS'FTAdS were the only transmitters which had been inoperably prior 1o
initial iscovery. The remaining two transmitters, ARCE*FT428 and 3RCS*FTAN, did experience
& loss of oil, but their funcuonal capability was never lost.  Although the compensmory Technios)
Speciication acuons were taken immediately wfier the mstrument fallures were initially identified,
the & hour time limit for tripping the respectve bistables as required by Technical Specificauon
331 had scraally elupsed, based on the histonical data obtained

Since all of the exisuing Rosemount transmitters have been verified 10 be operable, no immediate
CorTeClive aduon was regquired in response Lo this event.
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The too cause of the event was delicent menufacuring of the Rosemourt Mode! 1143HD
iransmitiers. whach resulied in the potential for undetecied failure of the transmitters.  Due 10 the
undetecied lailure mode of the Rosemount Magde! 1185HD transmitiers, plant personnel were nol
aware of the actusl transmiier (loss of oil) failures undl @ complete feilure of the nstraments hud
occurred  The luiled transmitters were returned 10 Rosemount, Ing, and their evelustion
getermined that & loss of Gl ol had occurred

NNECo recenved o 10CFRY 1 Nouficauion, duted Febraary *, 1950 from Rosemount stauing that
potentia! failures could ogeur in certn Model 1153 and Maogle! 1154 transmitters from suspeot
groups. The failure mode was & loss of Bl oil from the transmitter sensing module due 0 an
imernal lesk  Rosemount further indiceoted that the transmitters could exhibit reduced performance
prior 1o & compleie deledior failure

i Anabss ol Evenl

T event is being reported pursuant 1o TOCFREO 30 (2)00), #s & condivion prohibited by the
Plant's Techrucal “ ciicauons. Technical Specihication 3 3.1 requires that the bistable associated
with & failed RCS flow transmitter be put in the tripped condition withun 6 hours. Al vanous
periods throughow the first operating ¢vele, the plant operated with undetecied failed trensmiters
for greater than the Acuon Statement allowable time

The NUREG « 1022 reporuing puidance swates that when situations are found during surveillance, it
should be assumed that the situation occurred ot the ume of discovery. unless there » LLm
evidence 10 behieve Otherwise. Northeast Nuclear Energy Company has concluded that there is now H
firm evidence that the transmitiers in guesuon failed prior 10 discovery

As part of the reguired acuons in response 10 the February 26, 1980 Reporwability Evaluation, an
immediate noufication was performed pursuam to 10CFRE0.72(b) (2) (1), any event or condition
that alone ¢could have prevented the fulfillment of the safety funcuon of systems that are needed 10
mitigate the consequences of an acoident. The notification was based on the conclusion that the
possibility of having two inoperable RCS fiow transmitters simultaneously could have degraded the
ability of the Reactor Prowecuon System (RPS) 10 perform is safety function 10 mitigate the
consequences of an RCS line break occurring in the respective loop.  Based on the Engineering
anglveis documented on March 13, 1900, obiecuive evidence determined that there was never a
tme when two flow wransmitters in a nmtle RCS loop were inoperable simultaneously.  As & result,
the February 26, 1990 1OCFRS0.72() (2) (1) immediste notification was in error and the
nouficanon was withdrawn on March 13, 1980

There are three RCS flow transmitiers in each of the four RCS Joops. These transmitiers are used
10 protect the core upon loss of (or low! ¢aolant flow By intiating & reactor wip vie the Reacror
Prowecuion Sysiem wo out of three flow transminers per loop are reguired o initiate & loss of
flow trip signal when the plant is in Mode 1| (Power Operation). Throughout this event and at all
umes, ot least two flow transmitiers were operable in each of the four RCS loops, 10 provide inputs
to the RPS. Therefore, this event posed no significant safety concern
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Lpon el discovery of the fallures, each transminer was wken out of service and the affecied
signel channe! tistable was placed in the wripped condiion ©f the transmitier was iImmediately
replaced (f the transminer fallure was idenubed while the plamt was shindown) . All of the fuiled
transmitiers were reploced with wesied spares since attempts made 1o calibrate the feiled transmitters
were unsuccessiul  Extensve Engineering analvsis (as desoribed in Secuon V. Addiional
Informauon) has been performed 1o establish the failure mechanism, method of delecuon, and
overall impagt on sysiem operabliy.  The monnoning and tesung methods that are presently in
place will preciude these transmitiers from degrading thelr inended safety funguon without being
delecied

Engineering personnel have alse reviewed Rosemount transmitter dita for the other units aperated
by Northeast Utilives, (¢, Millstone Unit 1, Millstone Unit 2 and Connecti¢it Yankee = Huddam
Neck ), and concluded that there are no reportable conditions essocisted with these plans due 0
the Rosemount transmitier failures.  The survelllance and testing program siresdy in place should
wentuly any future failures of the Rosemount transmitters. Therelore, no sddiional correcuve
aeuOn 15 deemed necessary

N Allutna oo
There have been no similar events with the same root cause and segquence of events

The subject of Rosemount Transmitter Failures has been extremely important 1o NNECo and the
following 18 a ¢chronological summary of correspondence which has been exchanged perunent 10 this
hsue

¢ Leuer, EJ) Mroczke (Northeas Ltilives) 10 W.T Russell (NRC Region 1), B12863, “Report of
Substanual Safery Hazard" - March 25, 196%

¢ Lener, Rosemount, Inc. (Steve Wanck), 1o Northeast Utilities (Director of QA), “Naotification
Under 10 CFR21" - February 7, 1956

¢ Lener. EJ Mroceka (Northeast Utilities) 10 U.S. Nuclear Regulmory Commission, B13178,
"Rosemount Transminiers” « April 15, 198§

¢ Leuer, EJ Mroczke (Northeast Utiliues) 10 U8 Nuclear Regulatory Commission, AOK132,
“Response 10 Inspection $0-423/K5«04" « August 1, 1989

¢ Letter, EJ) Mroceke (Northeast Utilities) 1o U.§. Nuclear Regulsiory Commission, B13366,
“Rosemount Transmiters” « O¢lober 31, 1989

NNECo has evilusted the funcuon and the potentisl failure effecws of all instalied Mode! 1153 and
1154 ransmitters st Millstone Unit 3. The evalustion determined that: (1) the failures exhibited
an infam monality characterisuc (1.¢., the probability of transmitner failure significantly decreases
with the age of the transmitter), and (2) the failures are due 1o small munufacturing process
varnauons thut are lot~dependent. It was further conciuded that the maujority of the transmitiers
subject to the fallure mechanism would have aiready falled, end thut future failures would be small
in number and detectable using the installed enhanced surveillance program.
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NNECo completed an operabiliny determinstuon on July 31, 19§y, adenufving four hases for assured
operability of Rosemount Mogdel 1153 and Maode! 11484 transmitters instalied at Millsione L ni 3
These buses were as follows

¢ The probebiling of failure significantly decreases with ume in service (1he infant moraliny®
characiensug)

¢ Transmitters operaung ot Jow static pressure are less susceptible 10 the failure mode

¢ Tesung perforn ¢ during the second refueling outage did not identify any transmitiers with &
loss of ol defedt

¢ Montoring, westing, and analysis of transmitter output will provade indication of oil loss

An information letier was submitied to the NRC on Ogtober 31, 1988 whith communicated that the
licensee had reviewed the effects of failed transmitters on both RPS reliability and calculmed
core=melt frequency for the first oycle of plant operation. It was concluded tha historically there
hed been no unsafe operauon of Millstone Unit 3 from & risk assessment perspective, even though
caloulated RPS unavailability had increased by 12 percent for the first cvele

NNECo has concluded that with respect 10 the Joss of fill oll ssue, the plant is now in compliance
with General Desgn Criteris (GDC) « 21 (Protection System Reliability & Testing), 22 (Protection
Svaem independence), 23(Protecuon System Failure Modes) and 29(Prowction Against
Anucipated Operational O¢gurrences), 10CFRE0 . £8a(h), and 1EEE ~ 27¢ (Criteria for Protection
Svstems for Nuclear Power Generating Stations), 370 (Guide to the Application of the Single
Failure Criteria 1o Nuclear Power Generating Station Class 1E Systems), and 603 (Swandard Criteria
for Safety Systems for Nuclear Power Generating Stations)

ELLS CODES
Sskm

Reacrtor Coolant Svstem - AB
Component

Flow Transmitter = FT
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