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' " ' ' ' ' ' Faulty Leak Detection Transmitter Resulted in Unexpected Isolation of Reactor

Water Cleanup System
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On April 20, 1990 at 1321, the Reactor Water Cleanup (RWCU) system isolated due
to high differential flow indication during steady state plant operation. The
system engineer had additional instrumentation installed on the Leak Detection
sensing circuitry to detect any component anomalies. Subsequently, since no
problems were detected, the RWCU system was started up and operated from 1850
until 1915 when the system was manually shut down due to a high delta flow
indication. It was identified that the flow instrumentation for the return to
feedwater line experienced an abrupt change in output during this second event.
Instrument checks were performed for this transmitter and a midscale failure was
identified.

The root cause for this event is component failure. The cause of this component
failure has yet to be determined even though the problems experienced earlier
were recreated under norical bench testing conditions.

Currective actions were taken at the time of the event to correct the problem by
identifying and replacing the faulty transmitter. The transmitter will be sent
back to the vendor for failure analysis. The results of the failure analysis
will be reviewed by the RWCU system engineer to determine if any further
corrective actions are necessary. All licensed operators will be trained on the
lessons learned with regards to this event. This type of failure is an isolated
event and no additional corrective actions are deemed necessary at this tire.
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! On April 20, 1990 at 1321, the Reactor Water' Cleanup [CE) (RWCU) system isolated -|
| on Division II (inbcard) due to high differential flow indication during steady

state plant operation. At the time of the event, the plant was in Operational
Condition 1 (power operation) with reactor power at approximately 100 percent of '

rated thermal power. The Reactor Pressure Vessel [RPV) was at saturated
conditions at approximately 1013 psig.

| I
.

During steady state operation on April-20, 1990 at 1321, indicated RWCU
differential flow greater than 68 gpm for greater than 45 seconds resulted in an
initiation of a Division II RWCU isolation by the Nuclear Steam Supply Shutoff. ,

[JM] system. The event caused the inboard isolation valves to close and in turn
the system pumps tripped due to low suction pressure. Computer traces of the ;

event indicate that the trip signal was only from Division II and cleared during +

the isolation. In resperse to the event, the system engineer for the RWCU system
had additional instrumentation installed on the Division II Leak Detection [IJ]
sensing circuitry so that any individual component anomalies could be detected.
Since no anomalies were identified after approximately three hours of monitoring,
it was preliminarily determined that the failure was due to a faulty differential - 1

!
. pressure transmitter [PT). The failure of this PT was suspected to be a.
l temporarily offscale failure mechanism. This failure syndrome is characterized

'

by an instantaneous output signal shift, offscale high or low, not accompanied by

L e shif t in actual process pressure. Since this syndrome has a' low probability of
,

|- recurrence, the RWCU system was started up and operated from 1850 until 1915 when
plant operators manually shut the system pumps off due to a high delta flow alarm ;

~

on the Division II instrumentation. The operators then manually shut both the a
'

inboard and outboard containment isolation valves for the RWCU system. With the
aid of the temporarily installed instrumentation, it was identified that the flow i

instrumentation for the return to feedwater line experienced an abrupt change in
output (from near full-scale to midscale) during this second event. Calibration
and loss of oil checks were performed for this circuit's PT and no anomalies were
identified until, during a second check, the instrument's response went to

_
,

midscale as had been seen in the earlier event. The PT was then. replaced and all
the remaining instruments in Division 11 for the return to feedwater sensing line
circuit were functionally checked satisfactorily. +

'
| The cause for this event is component failure (Rosemount PT model number;

1153DB5). The root cause of this component failure has yet to be determined even
though the problems experienced earlier were recreated under normal bench testing ,

conditions. >
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The RWCU system is used to control reactor water chemistry, reduce reactor water ;

inventory during startup and shutdown, and minimize temperature gradients when '

recirculation pumps are not operating. A RWCU isolation at a high power level .

results in a slow increase of reactor coolant conductivity, until the system is
returned to service. The RWCU differential flow instrumentation is part of the ,

Leak Detection System and is designed to isolate RWCU flow in the event of a line ,

break in the system. The Leak Detection System compares RWCU suction flow to .

discharge flow. The three RWCU flow paths (RPV suction, RPV return and blowdown
to radwaste or main condenser) are summed to generate an indication of
differential flow. A high differential flow signal indicates that the suction :
flow entering the system is not being discharged through the normal discharge
flow paths. High differential flow for a duration of greater than 45 seconds
generates an isolation signal from the Leak Detection System. This 45 second .

!time delay is designed to allow for system flow transients during changes in
plant operations. Since no actual RWCU high differential flow condition existed
and the isolation system responded as designed, this event is not considered to [
be safety significant.

L Other events involving RWCU system isolations due to high differential flow have
been discussed in LCR's 189-025, 88-039, 88-013, 88-002 and 87-074. The previous ,

failures have been attributed to flow oscilations during changes in plant !

conditions or during plant or system startups. No previous corrective actions
,

would have prevented this event and similar instrument failures have not
occurred.

;
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Corrective actions were taken at the time of the event to correct the problem by
.

I

identifying and replacing the faulty transmitter. The transmitter will be
'

'returned to the vendor for failure analysis. The results of the failure analysis
will be reviewed by the RWCU rystem engineer to determine if acy further '

corrective actions are necessary. This type of failure is an 4'olated event andi. -

no additional corrective a;tions are deemed necessary at this time. All licensed
operators will be trained on the lessons learned with regards to this event. '

t

Energy Industry Identification System Codes are identified in the text as-[XX]. {

!

i,

|
|

~ - .a . . .. e,
,

G 4

..

Nec p.ein 300A (6496


