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Re: 10CFR50.73(a)(2)(vii)
April 17, 1991
MP-91-330

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

Reference: Facility Operating License No. NPF-49
Docket No 50-423
Licensee Event Report 91-006-00

Gentlemen:

This letter forwards Licensee Event Report 91-008-00 required w be submitted
pursuant to 10CFR50.73(a)(2)(vii), any event where a single cause or condition caused
two independent trains or channels to become inoperable in a single system design to

,,

mitigate the consequences of an accident. |
|

Very truly yours,

NORTHEAST NUCLEAR ENERGY COMPANY I

1

FOR: Stephen E. Scace
Director, Millstone Station

'% /
An f

BY: ar H. Clement
Millstone Unit 3 Director

SES/NDH.:ljs

Attachment: LER 91-008-00

cc: T. T. Martin, Region 1 Administrator
W. J. Raymond, Senior Resident inspector. Millstone Unit Nos.1, 2 and 3
D. H.' Jaffe, NRC Project Manager, Millstone Unit No. 3
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On March 16,1991, while shutdown in Mode 5 (Cold Shutdown), an Engineering Evaluation concluded that
certain level errors introduced into the three Reactor Coolant System pressurizer level transmitters, created a
condition which resulted in two independent channels being inoperable in a single system designed to mitigate
the consequences of an accident. The instrument inaccuracies resulted from non-condensable gas accumulation
in the condensate pots / reservoirs for the pressurizer level instrument reference legs.

The eressurizer level instrumentation provide the primary indication to the operator for manual actions during
and following accident conditions. With the errors postulated, these transmitters would have provided operators
misleadmg information. ,

The root cause of the accumulation of non-condensible gases is inadequate . design. The pressurizer level
reference legs were angled upward from the pressurizer to the condensate pots, which allowed gases to build up -
in the condensate pots. A design change completed during the refueling outape, eliminated the condensate pots.
The pressurizer reference leg taps were modified to run straight out and then angle downward via isolation
valves to the level transmitters. This allows the free flow of steam and gases along the piping runs to minimize
buildup of gases in the reference legs.
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1. Deermoon of Es ert

On March 16, 1091, whi,e shutdown m Mode f K old Shutdown), at ou degrees Fahrenheit and
atmospheric prenure, an Engmeenng Evaluauon concluded that the lesel errors mtroduced into the three f
Reactor Coolant System (RCS) prewunzer lesel transmitters, due to the mhetent drugn and configurauon %
of the wnung hnes, created a condiuon which resulted m two independent channek being moperable m
a smgle nstem desigt ed to mitigate the consequences of an accident. The Engmeermy Esaluation ,

cor cluded that the mstrument maccuracteN resolung from the accumulation of non-condensable gases m
the condensate rewrvoir (i.e., condensate pot) for the pienunter level measurement reference legs,
could euced miual anumptions used for the dnelopment of Ernergene) Operaunt and Responw
procedurets The concern was discovered while the plant was shutdown for refuelmg.

Dunny the previous operating cycle, performa' ace of the preuunter level transmitters were bemy
monitored due to concerns over instrument dnft. As part of the ongomp imestigauon arid perfortnance
momtonng, the subject transmitters and anociateo preuuri/et lesel sensmp hnes (te., reference legs and
condensate pots) were mspected. On February ; 1401, at the bermning of the reluchng outare,
uhrasorne testing confirmed and quanuhed the accumulation of gaws mude the condensate pots. Based
on the uhrasoruc tests, the worst caw lesel error ohursed was Wc The worst inel error obsersed was
conwrvauve with respect to the $4 error assumed m the Emergenc> Operatmp Procedurts (EOPs) for
the pressurizer level m*truments due to condensate pot blockan.

Based on a detailed evaluation of the incident, n was concluded that the displacement of hquid m the
condensate pot (s) and subsequent accumulanon of non-condensable paws dunng a rapid depreuuntauon
of the RCS, under certain postulated desgn basis accident condinons could create addnional pressunter
lesel errors which would result m the total error bemp greater than imuall) postulated.

The Millstone l' nit 3 FSAR classifies pressunzer inel as a type " A" vanable as dehned m Regulatory
Omde (RG) 1.97 (Instrumentauon for Light-Water-Cooled Nuclear Power Plants to Assess Plant and
Environs Conditions Dunng and Following an Accidenth A type " A" vanable provido the pnmary
mdicauon to the operator for m.mual acuons dunng and followmp accident condinons With the
additional errors postulated, thew transmitters would provide misleadmg mformauon to the operators
unc;er dnign baas accident condmons. Smce the EOPs and Emergent 3 Response Guidehnes (ERGS) chd
not account for these errors, the pressunzer lesel che nels could not be conudered operable as required
bs RO 1.97 '

I 11, Cause of Eserg

The root cause for the accumulation of non-condensible pases is inadequate design. The pressunyer level
reference legs were angled upward from the pressuriier to the condensate pots. In addiuon, there are
X-mch restnctive orihces in the hnes. The combmanon of reference leg onentauon and orihce rec.triction
formed a hne block which prevented the free flow of steam and pas between the prenuriter and the
condensate pots thereby precipnatmp the bmid up of non-condensable pases m the condensate pots.

111, Annhmis of Esent

This nent is reportable pursuant to the requirernents of 10CFR$0,73(aH0Hvun smce two independent
trains or channels were deemed moperable m a smple system designed to mingate the consequences of an
accident.

Prenurizer level is an important parameter which n used m the EOPs and ERGS for a vanety of actions.
In parucular, presunter lesel below a rmnimum mchcated Inel n used throughout the ernergent)
procedures for re-mitiation of safety imecuan (Sh, while terminauon of a SI signal teamres inel abme a
minimum indicated level.
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Voidmv of the reference leg due to the attumulauon of non- condensible gases will cause the mdicated
level to read high. All funcuons awociated with high or mereasmg level (e.g., reactor tnp> are not
allected and do not need to be addrened since the affect is m the conservatne direcuon On the other
hand, ierminauon of Si requires RCS sub-coohng, availability of a secondan heat smk, pressunzer level,
and stable or incruung RCS prenure. If all of these crnena ate not met, $1 cannot be terminated. Ako,
51 is re-initiated il enhet kCS sub-coohng or pressunier lesel a lost if the minimum lesel cntena o met
due to referente leg void ng with no actual lesel in the prenunter, an operator could termmate Si earl)
or not re- buuate $1 at the mtended time.

Termmatmg Si early or not re-initiaung $1 at the miended tmie becaust of pressun/cr reference leg
voidmg will not result in any adverse safety consequences. Cote damage cannot occur unien lesel also
drops m the reactor sensel. Although pressunter level ma) mchcate high, the reactor venel lesel
monitonng s) stem would alert the operator of the potennal for core damage. In addiuon, a 10% of
sub-cochng would ako resuh, so the $1 would be re-miuated based on this entena. RCS sub-coohng and
a stable or mercasing RCS prenure, which must be estabbshed to terminate $1, are adequate to ensure
that core damage n not occurnng regardlen of pressunter level. Thus. while an erroneout mdicauon of
pressurizer lesel may result in premature termination, or dela)ed re-imuation, there are other indicauons
available to the operator for determining the adequacy of core coohng. Therefore. prenurizer level failure
will not prevent accident mitigation.

IV. Correcthe Actinn

The features which allowed non-condensible gases to accumulate m the referente legs have been
mimmaed by a design change completed dunng the refuehng outage. The pressunrer reference leg taps
now run straight out and then angle downward via isolauon valves to the lesel transmitters The
condensate pots have been removed. The N-mch restncuons are still present, but thes no longer serve as
hne blocks. Except for a short run of pipe that runs honzontally from the taps to the restnctions, all
pomts wnhm the reference lep% mcludmg high points withm the isolanon vahet are below the lowest
pomt of the N-inch onhces. This allows the free flow of steam and gases along the pipe and will
minimite the buildup of gases m the reference legs. Venfication of proper operation has been obtained
through temperature measurements of the reference leg cot.Jensmg area, and b) the output of the
tratamitter.t

V. Additional Inf ormation

A search of NPRDS indicated no similar incidents have been reported. There base been no previous
! ER$ initiated at Millstone Unn 3 concerning pressunier lesel measurement.

In June 1989, Milktone Unit 3 ad.iusted pressunter lesel operational setpoints in order to allow for the
5 percent error expected due to the buildup of gases in the reference leg due to condensate pot
blockage. Dunng the refuehng outape, Milistone Unn 3 modified the pressunrer reference leg piping in
order to prevent the accumulauon of gases.

During imestigation of the mcident, it was discovered that on February 1,1989 Wesunghouse
Corporation - the nuclear steam supply system (NSSS) manuf acturer mformed Millstone Umt 3
management personnel that the accumulation of non- condensble gases (part cular13 hydrogen) in the
reference legs used for pressunter lesel measurements may not hase been conudered dunng the
development of the Emergency Response Guidehnes (EROS) or the Emergency Operatmg Procedures
(EOPs). Non-condensable gases released under certain postulated accident condiuons, the release of
these gases may cause the level mdication to be greater than actual lesel. The level mearurement error
magnitude would be dependent upon vanables such as pas concentrauon at the top of the reference legs,
the time at pressure, the rate of deprenuntauon, and the physical configuration of the reference legt
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Ells CODES

Sntem Comnonents

kcactor Coolant Sptem AB Pressuriret - PZR
Lesel Transmitters - LT
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