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March 28, 1990 I

MP-90-304

Re: 10CFR$0.7)(a)(2)(i) !

i

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

Reference: Facility Operating License No. NPF-49 ;

Docket No. 50-4.3
Licensee Event Report 90-008-00

Gentlemen: j

This letter forwards Licensee Event Report 90-00S-00 required to be submitted w; thin
thirty (30) days pursuant to 10CFR50.73(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 to the NRC. ,

Very truly yours, !

NORTHEAST NUCLEAR ENERGY COMPANY

/ i

. Scac(e4ct
<

S n*

Director, Millstone Station
|

SES/GTB:mo |

Attachment: LER 90-00S-00

cc: W. T. Russell, Region 1 Administrator
W. J. Raymond, Senior Resident ins sector, Millstone Unit Nos.1, 2 and 3
D. H. Jaffe, NRC Project Manager, Millstone Unit No. 3 |
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On February 26,1990, at 1100, m hiode 1,100"r power, !f 6 degrees F and 20$0 psia, a Reportabihty
Esaluauon concluded that potenttalh, 2 of 3 (kosemount hiodel 11!3HD) Reactor Coolant System (RCS)
now transmitters m one reactor coolant loop may have been inoperable simultaneously, due to undetected
transmitter f ailutes between Nosember 1966 and November 196i. The undetected failures were due to
gradual oil lon from the operaung diaphragm *oernbly - the subject of a 10CFR 1 report concernmg
Ro.6emount transmitters.

On h1 arch 13,1990, an extensne Engineermg renew of historical trend, calibration and test data,
concluded that there were no simultaneous transmitter failures occurrmg in the same RCS loop, and that
transmitters (3RC$'FT416,444 & 44$) had undetected oil 109 f ailures, prior to being declared inoperable
m 19bb-19b7. As a result, the Technical Specification compensatory action (i.e.. to trip the associated
bistable withm 6 hours), was not performed in time.

The root cause of the esent was inadequate rnanufacturing. The loss of oil failure $ went undetected Since
there was no history of the failure mechanisrn or its characteristics in 19F6-19F7.

No immediate action was required. Operability of the currently installed Rosemount transmitters has been
senhed. The estabbshed surveillance and testing program should detect future similar failures and prevent
recurrence.
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1. Dm rmim of h ent

On Februar> 26,1990. at 1100, while in Mode 1 at 100"c pwer, !66 degree 6 Tahrenheit, and
22f D psia, a Reportability Evaluation concluded that potentiall), two out of three (Rosemount
Model 11!3HD) Reactor Coolant Spiem (RCS) flow transmitter $ m a kmt e reactor coolant loopl

may hane been moperable umultaneously, due to undetected tratamitter tailures between Nosember
IVF6 and Nmember 1967. The Reportabihty Evalunuon concluded that the Model 11f 3HD
tranAmitters may hage failed earlier than originally deterrnmed due to a lon of hl! oil from the
operatint diaphrerm anembly. Thn Reportabihty Evaluation was the culmmation of an on pomp
irnestiration which ktarted an a Substanual Safety Harard ($$H) evaluation. The SSH evaluation
uns mmated durmt the first refuehng outare 65 a result of the failed Rosemount tran$rmtttr6.
Based on the SSH tvaluauon conclunons, a 10CFR21 was Submnted to the NRC on March 2$,
19tf.

Dunnt the hrst operating cycle (i e., from January 19f 6 through October 19f?), a total of 5 out of
12 Rosemount transmutern used to monitor RCS how were determined to have f ailed and were
declared moperable. At that time, Shih personnel performed the acuont necenary to ensure
Technical Specificauons comphance. Reportabilny Evaluations were perfortned m response to each
transmnter failure and none of the failure $ were determined to be reportable. The determmauons
were based on 1967 mformation of known transr er failure mechanisms.

An a result of transmitter failure mechanism knowledge gamed to date, it is now known that the
lou of fill oil in the transmnter, is a tradual procen which could to undetected. The slow lon of
fill oil produally degrades the abilny of the transmitter $ to Span full range and causes a Signihcant
decrease m the responte capabihty. Based on this information, the potential lon of Safety function
charmel for RCS flow exated prior to the complete transmitter failures identihed danns the hrst
operaung cycle.

On March 13, 1990, following an extensive review of histoncal trend data, calibration data and test
results for two RCS !. cop 4 flow transmnters, 3RCS'FT444 and 3RCS'FT44!, Engmeenng
personnel concluded that only one transmitter was moperable at any one time. Transmitter >

3RCS'FT444 which failed first, was replaced, calibrated and declared operable on March 22,19f 7, '

At that ume, cabbrauon and operabihty checks were performed on the other two transmitters in
RCS Loop 4 (i.e. 3RCS'FT445 and 3RCS'FT446). These transmitters were found to be
performing satisfactorily, in addition, the Offsite Facibutt Irdormation System (OFIS) histoncal
trend data indicatt6 that transmitter 3RCS'FT44! initially exhibned a depraded operating condiuon
at Some point m June,1967. 3RCS'FT445 was declared inoperable in October 7,19f 7. aher
which n6 anociated bistable was placed in the tripped condition.

Entmeeung personnel also determined, by firm evidente that transmitters 3RCS'FT416. |

3RCS*f7T444 and 3RCS'FT445 were the only tran$mnters which had been inoperable prior to
inmal c'ncovery. The remaining two transmitters, 3RCS'FT425 and 3RCS'FT434 did experience
a lou of oil, but their funcuonal capabihty was never lost. Although the compensatory Technical
Specibcation actiorn were taken immediately after the instrument failures were initially identihed,
the f hout ume limit for tripping the respective bistable $ as required by Technical Specifwation
3.3.1 had actually elapsed, based on the historical data obtained.

Since all of the exisung Rosemount transmitters have been verified to be operable, no irnmediate
correcute action was required in response to this event.
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The root cause of the esent uns deh(;ent manufacturmy of the Rostmount hiodel 11!3HD
transmitters, which rebulted m the pottnual for undetected fadure of the trankmaterS. Due to the
undetected failure mode of the Rosemount Model 11!3HD transmitterk, plant personnel were not
aware of the actual tratamitter Oost of ot!) failures umil a complete failure of the instruments had
occurred. The failed transmuter$ vere returned to Rosemount, Inc, and their evaluation
determined that a loss of fill oil had occurred.

NNECo recened a 10CFR 1 Nouhcation, dated February 7,19$9 from Rosemount Statmp that
potential failures could occur in certam hiodel 1153 and Model life transmitters from Suspect
groups. The f ailure mods was a loss of hil oil from the transmitter senntnr module due to an
mternal leak. Rosemount funber mdicated that the transmnters could exhibn reduced performance
prior to a complete detector failure.

III. Amh4ii M rsm

Tha esent a bemt reponed pursuant to 10CFR$0.73(a)(2)0), av a condnion prohibited by the
p!arn't Technical SpecihcationS. Technical Specification 3.3.1 requires that the bistable a$$ociated
with a failed RCS How transmitter be put in the tnpped condnion wahin ti hourt. At vanous
penod6 throughout the hrst operatmg cycle, the plant operated with undetected failed transmuters
for greater than the Action Statement allowable time.

The NL'REO - 1002 reporting guidance states that when Situauons are found during Surveillance, it
should be assumed that tht inuauon occurred at the ume of discovery, unlef t there is icn
evidence to behrte otherwne. Northeast Nuclear Enert) Company has concluded that there is now '

htm evidence that the transmitter $ m quesuon failed pnor to discovery.

A5 pan of the required actions in response to the February 26,1990 Reponnbility Evaluation, an
immediate nouhcation wa6 performed pur6uant to 10CFR$0.7 (b)(2)(iii), any event or condnion
that alone could hase presented the fulhllment of the Safety function of Systems that are needed to
mitigate the consequences of an accident. The notihcation wak baked on the conclusion that the
possibilny of having two inoperable RC5 Dow transmitters simultaneously could have degraded the
abihty of the Reactor Protecuon $yStem (RPS) to perform its safety funcuon to mitigate the
consequences of an RC$ hne break occurnns in the sc>pectn't loop. Based on the Engineering
analysis documented on March 13, 1990, objecute evidence determined that there was never a
ume when two how transmnter6 in a single RC$ loop were inoperable Simultaneously. A6 a result,
the Februar) 06,199010CFR$0.7:(b)(.)Diil immediate notihtauon was in error and the
notihcanon was wahdrawn on March 13, 1990.

There are three RCS flow transmuters in each of the four RC$ loops. Thete transmitter 6 are used
to protect the core upon lost of (or low) coolant flow by inniaung a reactor tnp via the Reactor
Protection Systern. Two out of three flow transmitters per loop are required to initiate a lovs of
flow tnp signal when the plant in in Mode 1 (Power Operauonh Throughout thin event and at all
umes, at least two Dow transmitters were operable in each of the four RC$ loops, to provide inputs
to the RPS. Therefore, thin event posed no signihcant safety concern.

,
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!Y. rorrectn e Action

Upon miual digmer) of the failures, each transtnitter wu taken out of service and the affected ,

ornal channel batable was placed m the tripped condition or the transmittei wa$ immediatel>
replaced Of the traramitter failure was idenul ed while the plant wn shutdownh All of the failed
transmitter 6 were replMed with tested Spaten unte attempt 6 made to calibrate the f ailed transmitter 6
were unsuccessful. Extensne Engmeenng analpis (as described m Secuon V., Addiuonal
Informauon) has been performed to estabhsh the failure mechannm, method of detecuon, and
metall irnpact on spttrn operabiht). The morutonny and testing methods that are presently m
place will preclude these transmitter $ from degradmg their intended Safety function without bemy
detected.

Engineermp personnel have also seriewed Rosemount transtmtter data for the other uruts operated
b Northeast Utiliuct, (i.e., Millstone Unit 1. Millstone Unit 2 and Connecticut Yankee - Haddam
N)eck), and concluded that there are no reportable conditions associated with these plants due to
the Rosemount transmitter failures. The survettlance and testmg program already in place Should '

idenuly any future failures of the Rosemount transmitter 6 Therefore, no addiuonal correctne
acuon n deemed necessary.

'Y. AMiinnM f rdormmon

There hne been no similar esents with the same root cause and Sequence of events.

The subject of Rosemount Transmitter Failures has been extremely important to NNECo and the
followmg a a chronological Summary of correspondence which has been exchanged penment to this
usue:

Letter E.J.Mrocrka (Northeast Utihties) to W.T. Russell (NRC Region 1), B12663, * Report of*

Substanual Safety Harard* - March 05,1966

Letter, Rosemount, Inc. (Steve Wanck), to Nonheast Utilities (Dtrector of OA), *Notificauon*

Under 10 CTR21* - February 7,1969

Letter, E.J.Mrocika (Nonheut Utihues) to U.S. Nuclear Regulatory Commission, B13178.*

* Rosemount Transmitter $* - April 13, 1969.

Letter E.J.Mrocrkb (Nonheast Utilities) to U.S. Nuclear Regulatory Commission. AO6132,*

* Response to inspection $0-423E-04* - August 1,1969.

Letter, E.J.Mrocrka (Northeast Utihties) to U.S. Nuclear Regulatory Commission B13366,*

"Rosemount Transmitter 6* - October 31,1969

NNECo has evaluated the funct6on and the potential failure effects of all installed Model lif 3 and
!!54 transmitters at Millstone Unit 3. The evaluation determmed that: (1) the failure 6 exhibited ,

an mfant monality characteristic (i.e., the probability of transmitter failure Significantly decreases
with the age of the transmitter), and (2) the failures are due to small manufacturing process
vanauons that are lot-dependent, it was funher conciuded that the majority of the transmitters

,

subject to the failure mechanisrn would have already failed, and that future failures would be small
in number and detectable using the mstalled enhanced surveillance program.
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V. AdhnW 1rifntmhtinn (Conunued)
,

NNECo completed an operabiht) cieterrmnation on Jul) 31, 1969, idenufying four bases for assured
operabtht) of Rosemount Model 11!3 and Model 1154 transtmtters installed at Millstone Unit 3.
These bases were as follows:

The probabiht) of failure sigmhcantly decreases with time m service (the " infant mortaht>**

charactenstic).

Transmmers operaung at low static pressure are less susceptible to the failure mode.e

Testing perforn 'd dunnt the second refuehng outare did not idenufy any transmitters wuh a.

loss of oil defect.

Momtonng, testing, and analysis of transmuter output will provide indicauon of oil loss.*

An mformauon leuer was submitted to the NRC on October 31. 1969 which communicated that the
hcenset had reviewed the effects of failed transmitters on both RPS tchabihty and calculated
core-melt frequency for the first cycle of plant operation. It was concluded that historically there
had been no unsafe operauon of Millstone Unn 3 from a nsk assessment perspectise, even though
calculated RPS unavailabihty had increased by 12 percent for the first cycle.

NNECo has concluded that with respect to the loss of hil oil issue, the plant is now in compliance
wnh General Design Cntena (GDC) - 21 (Protection System Rehabihty & Testing) 20 (Protection
System independence). 03(Protection System Failure Modes) and 29(Prottetion Apamst
Anucipated Operational Occurrences).10CFRf 0.!!a(h), and IEEE - 279 (Cnteria for Psotection
Systems for Nuclear Power Generating Stations), 379 (Guide to the Appbeation of the Single
Failure Criteria to Nuclear Power Generaung Station Class lE Systems), and 603 (Standard Cntena
for Safety Systems for Nuclear Power Generaung Stauons).,

l
Ells CODES

System

Reactor Coolant System - AB

Comnonent

Flow Transmitter - FT
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