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ABSTRACT:

At 1622 hours on November 24,

power .

Injection (HPCI) Pump Flow Indicating Controller (FIC),
and the red FAIL lamp on the FIC 11t
report was initiateo.
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1990, Unit Two was in the RUN mode at 97 percent
The Nuclear Station Operator (NSO) discovered the High Pressure Coolant

2-2340-1, 'n manual mode
HPCl was declared inoperable and an outage

The power supply fuse was removed and reinstalled which returned the FIC to

normal .

action,

The cause of the fallure could not be fzie:inined.

The Unit One FIC was exchanged with the Unit Two FIC as a conservative

NRC notification of the event via the Emergency Notification System (ENS) phone was
made at 1747 hours on November 24, 1990, to comply with the requirements of
10CFRS0.72(b3(2)(111)(D),

HPCI was successfully tested following the exchange of the FIC. At 0120 hours on
November 25, 1990, MPCI was declared operable and the outage report was

terminated. Corrective actions include an investigation to consider installing
alarms for when an FIC trips, and, contacting the manufacturer to determine whether
the FIC should be replaced and/or re-programmed.

Thic report is being submitted 'n accordance wit: 10CFRS0.73(a)(2)(v)(D).
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PLANT_AND SYSTEM 10ENTIFICATION:

Gene

3100M

ral Electric « Bolling Water Reactor - 251) MWt rated core thermal power.

1 FICAY z Fatlure of the Automatic Function of the WPCI Flow Controller
Due to Unknown Causes.

TIONS PRIOR 1 L

Unit: Two Event Date: November 24, 1990 Event Time: 1622
Reactor Mode: 4 Mode Name: RUN Power Level: 97%

This report was initiated by Deviation Report D-4.02-90.067

RUN Mode (4) « In this position the reactor system pressure |5 at or above 825
psig, and the reactor protection system is energized, with APRM protection and RBM
interlocks in service (excluding the 15% high flux scram).

PT NT:

At 1622 hours on November 24, 1960, Unit Two was operating in the RUN mode at 97
percent of rated core thermal power. The Nuclear Station Operator (NSO) found the
Unit Two High Pressure Coolant Injection (WPCI) (BJ) Pump [P) Flow Indicating
Controller (FIC) [FIC), 2-2340-1, in the manual mode with the setpoint indicator at
3500 gpm and decreasing. The red FAIL lamp [IL) on the contrrller was 11t
indicating a fallure of the controller. The Shift Engineer (SE) declared the WPCI
system inoperable and initiated Q05 2300-01, HPCI Subsystem Outage Report.

Instrument Maintenance personnel (IM) restored the automatic mode of the flow
controller to 5600 gpm by de-energizing and re-energizing the controller. The IMs
removed the fuse [FU) at the back of the FIC to de-energize it to allow connection
of & programming unit. After the FIC was powered up, the fall lamp was unlit and
the setpoint returned to 5600 gpm. IM personne! checked the program parameters but
found no problems. The FIC had apparently reset once it was de-energlzed and had
returned to normal operating conaitions.

NRC notification of the event via the Emergency Notification System (ENS) phone was
made at 1747 hours, November 24, 1990, in order to comply with
10CFRES. 72C) () (111X (D).

Discussions ensued between the Shift Engineer (SE), Assistant Superintendent of
Operations (ASO), and Shift Control Room Engineer (SCRE) about the reliability of
the flow controller. This failure was a repeat of a previous failure of the
controlier on June 2, 1990. Because Unit One was in a refuel outage, it was
decided to exchange the Unit Two FIC with the Unit One FIC,

Operating initiated the required testing of redundant systems, and Nuclear Work
Request QBB494 was initiated to exchange the flow indicating controllers. By 2240
hours, the IMs had completed the exchanges. Testing of redundant systems had been
complated except for the Electromatic Relief Valve (ERV) test, which Operating
Department was dropping power in preparation for.
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At 00Z5 hourt on November 25,1990, QOS 2300-1, WPCI Monthly and Quarterly Test was
Initiated and at 0120 hours, the test was successfully completed. The SE geclared
the system operable and terminated the outage report.

C.  APPARENT CAUSE OF EVENT.

Teis event 15 being reported according to 10CFRS0.73(a)(2)(v)(D): the 1icensee
shall report any event or condition that alone could have prevented the fulfiliment
of the safety functions of structures or systems that are needed to mitigate the
consequences of an accident.

The exact cause of the FIC fallure 's not known. The controller alarm display on
the side of the FIC Indicated there was a "User Read Only Memory (ROM)" fallure.
The reason It ¢id not return to the automatic mode |5 because of 1ts design. The
FIC s designed with an internal monitoring system which shuts down the automatic
mode upon detection of a fallure in the controller and switches 1t to manual mode.
The FIC will remain in manual mode until 1t has been de-energized and

re-agnergized. The controller's values just before the fallure are maintained which
aliows the FIC to be reset to its original programming. Once in menual mode, the
flow demand cannot be held for a long time.

This leads to a decreasing flow demand indication which must be constantly
manipulated by the manual operation lever to maintain the desired flow demand.

In discussion with the manufacturer, it was found that there have been two other
similar incidents with this type controller. The exact cause of these fallures
could not be determined. However, 1t is suspected that a problem exists with the
Erasable Programmable Read Only Memory (EPROM) ., Repairs to these controllers were
completed by replacing and/or re-programming the EPROM.

D. SATETY ANALYSIS O EVENT:

The safety of the plant and personne! was not affected by this event. The HPCI
system is designed to provide adequate core cooling for all main steam [SB) 1ine
break sizes less those for which the Low Pressure Coolant Injection (LPCI) mode of
the Residual Heat Removal (RHR) [BO) or Core Spray [BM] subsystems can adequately
protect the core. In addition, the HPCI system provides a backup function to the
Reactor Core Isolation Cooling (RCIC) [BN) system.

The relief valves [RV] of the Automatic Pressure Relief (APR) [SB) subsystem are a
backup to the HPCI system. 1In the event of WPCI fallure, the relief valves allow
depressurization of the reactor vessel [RCT) rapidly - -, to actuate the Core
Spray subsystem and LPCI mode of the RHR system, The APR subsystem was fully
operational at the time of the FIC failure.
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Technical Specification 3.5.C.2 allows continued reactor operation for seven days
In the event HPCI 1s found inoperable provided all active components Of the APR
subsystems, the Core Spray subsystems, LPCI mode of the RMR system, and the RCIC
system are operable. The Operating Department initiated required testing of
redundant systems upon declaring the »°CI system ‘noperable. This test was
discontinued upon dec'aring the HPCI system operable. The fallure of the automatic
function of the FIC affected the ability of HPCI to automatically maintain 5600 gpn
on an auto-initiation. The FIC switches instantly from automatic to manual mode
when the controller fatlls, thus allowing manual initiatior of the HPCI turbine.
Once in manual mode, a constant flow rom the KPCI turbine can be maintained, with
constant manipulation of the manval operation lever on the FIC by an cperator.

The NSO discovered the failure of the FIC at 1622 hours. The NSO had made an
independent pane! check at 1600 hours &nd found no problem with the FIC.

CORRECTIVE ACTIONS:

The corrective actions for the fallure of the FIC consisted of declaring WPCI
Inoperable and Initiating the system outage report. The IMs de-energized and
re-energized the FIC which returned 1t to automatic mode. As a conservative
action, Operating personnel decided to exchange the Unit Two FIC with the Unit One
FIC. The system was successfully tested and declared operable after the exchange
was completed.

IMs investigated the failure of the FIT, but could not determine the cause.
Presently, an Investigation is being performed to review the poscibility of
Installing alarms on the FICs and ‘s being tracked by NTS 2652009003101,

The manufacturer will be contacted to determine whether the EPROM should be
replaced and/or re-programmed as necessary before the FIC 15 reinstalled in Unit
One (NTS 2652009006701) .

PREVIOUS EVENTS:

There has been one previous report involving a failure of this type. The failure
involved the same FIC and occurred on June 2, 1990. The event is documented in
License Event Report (LER) 90-008. Corrective actions for the previous event
consisted of only de-energizing and re-energizing the FIC,

A search of the Nuclear Plant Reliability Data System (NPRDS) found one previous
occurrence on June 6, 1990,

COMPONENT FATLURE DATA:

The HPCI FIC was manufactured by Yokogawa, series BO, mode! number SLPC-271.




