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On November 20, “%491, at 1954 hours, the High Pressure Coolant Injection
System (HPCI) falled to start during performance of surveillance,
24.202.01, "HPC] Pump Time Response and Operability Test at 1000 PSI". In
compliance with the appropriate Limiting Condition for Operation, the HPCI
system was decl:red inoperable and the Technical Specification Action
Statement was tntered.

The system failed to start when the governor control valve (E4100F068)
falled to open and admit steam to the HPCI turbine. The initial
investigation showed that the Hydraulic Actuator (EGR), E41-K203, was not
functioning, thus keeping the governor valve closed. The ECR was

replaced. Post maintenance surveillance testing demonstrated that the HPCI
system operated properly. On November 22, at 0612 hours, the HPCI system
was declared operable.

Detroit Edison believes the cause of the ECR failure to be corrosion from
sater intrusinn into the HPCI oil system. Investigation following the
initial fallure, subsequent surveillance testing, and a scheduled system
outage determined the ceuse of the water intrusion to be a degraded
barometric condenser vacuum pump (which was replaced following the subject
EGR feilure), and degraded turbine gland seals and turbine lube oil system
sealing mechanisas (which were replaced in May of 1992). Procedure changes
have been made to enhance monitoring of HPCI turbine vacuum during
survelllance testing which should provide early warning of degrading
barometric condenser vacuum pump and/or turbine sealing mechanism (carbon
rings and dust collar) performance.
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Initial Plant Conditions:

Operational Condition: 1 (Power Operation)
Reactor Power: 100 Percent

Reactor Pressure: 100§ psig

Reactor Temperature: 540 degrees Fahrenheit

Description of Event:

On November 20, 1991, at 1954 hours,
System [(HPCI)(BJ)] falled to start during its quarterly survelllant
2h.,202.01, "HPCl Pump Time Response and Operability Test at 1000 PSI
procedure section 5.1, The HPC] system governor control valve (FCV),
E4100F068, faliled to open when Lhe HPCI system auxillary oil pump (P)
started. The auxiliary oil pump supplies control oil to the Hydraullc
Actuator (EGR) and the turbine control valve The HPCI system was de
inoperable, and the 14 day Action Statement for Technical Specificatic
3.5.1.¢c.1, was entered. At this time, the required Emergency Core Co
Systems (ECCS) and Reactor Core Isolation Cooling [(RCIC)(BN
verified operable as required by the Technical Specification A«
Statements.
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Data gathered during the surveillance test showed that the EG-M contirol
box, which provides the control signal to the governor control
hydraullc actuator, had sent an open signal U«

The data showed that the EGR did not respond

valve's
the ECR governor system,

start fallure.

On November 22, at 0012 hours, after replacement and
and successful performance of the quarterly survelll
HPC] systeam was declared operable.
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Cause of Event:

The initial investigation of the system start failure showed that the E
was not responding to the signal from the EC-M control

was removed and the ECR pilot valve plunger was found to be stuck in
place. Moisture was noted in the upper portion of the EGR.

falled
was removed from the system and sent to Lhe mar

the High Pressure Coolant Injection
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to the signal. A Deviation
Event Report (DER 91-0878) was written tn investigate and evaluate the HPC
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Company, for fallure analysis. Although the failure could not be repeated
at Woodward, the conclusion of the failure analysis supports that the
likely root cause of the fallure was coirosion as a result of water
intrusion into the oil system.

During previous surveillance testing on October 4, 1991, the water content
in the HPCI control oil systea was also found to be higher than normal. A
Deviation Event Report (DER 91-0787) was then initiated to resoclve the
water ingress problee. This DER required pre- and post-run saapling of the
control/lube oil system during the next surveillance test to determine
whether the water is entering the oil during the surveillance runs.

Samples taken during subseguent surveillance testing contained water in
higher than normal concentration. Samples taken previous to the
surveillance run, on November 20, were as low as 0.1 percent water

content. Post surveillance run sasples on November 22, were a&s high as 1.2
percent water content.

Subsequent troubleshooting indicated that the HPCI barometric condenser
vacuum pump was not providing enough vacuum to saintain proper gland seal
leakoff, thus causing the noted water in-leakage from the turbine gland
seals into the control/lube oil system. Failure of the vacuum pump alone
does not render the HPCI system inoperable, however it was a significant
contributor to water ingress into the control/lube oil system during
operatiocn,

Pre- and post-run oill sampling during a February 13, 1992 surveillance test
indicated that while moisture ingress intc the lube oil system had
decreased as a result of previous corrective actions, it was still

present. Potential water ingress paths were reviewed with the turbine
vendor and were investigated during a May 1992 system outage with the
turbine vendor present. During the outage, the turbine carbon rings were
found frozen in place and one dust collar on the coupling end was found
damaged. This damage provided a pathway for water intrusion into the
turbine oil systenm.

Analysis of Event:

The failure of HPCI to start during surveillance testing rendered the
systea inoperable. The appropriate Technical Specification Action
Statements were met following this event, While HPCI was inoperable, the
Automatic Depressurization System (RV) (part of ECCS) would have been
avallable to reduce reactor pressure to the point where Low Pressure

NAC Form J86A (689
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Coclant Injection (BO) and Core Spray (BM) could have been used. RCIC wes
avallable to provide reactor water inventory control at normal operating
reactor pressures for modes 1, 2 and 3. If an event had occurred which
would have challenged HPCI, the other ECCS systems and RCIC would have
fulfilled this safety function,

Based upon the availabllity of adequate ECCS and RCIC, this event did not
impact the safe operation of the plant or the health and safety of the
public,

Corrective Actions:

Initial investigation of the HPCI start failure showed that the EGR had
failed to function. The EGR was replaced. Following the systea's return
to service, troubleshooting showed the HPCI barometric condenser vacuum
pump failed to maintain proper system vacuum during system operation. The
barcmetric condenser collects and condenses steam leakage from the HPCI
turbine shaft seals, Stop and Governor Control valve steam leakoffs. To
sinimize water in the HPCI control oil system from the turbine gland seals,
the vacuum pump was changed out and proper system vacuum verified with HPCI
in the standby mode.

During February 12, 1992 surveillance testing, additional monitoring
indicated that water ingress had somewhat diminished but was still
present. / static pressure test of the HPCI lube oil cooler was performed
and did nov indicate leaks in the cooler.

During a May, 1992 HPCI system outage, the HPCI turbine carbon rings were
found frozen in the turbine gland case and one dust collar on the coupling
end was found damaged. These components were replaced. As a precautionary
measure, a new EGR was installed. During post maintenance surveillance
testing, pre- and post-run oil sampling indicated no detectable water
intrusion into the oil system.

As a result or experience gained throughout the investigation of this
event, the quarterly surveillance procedure has been modified to enhance
monitoring of the HPCI turbine vacuum during surveillance testing. These
changes should provide early warning of vacuum pump and/or turbine sealing
msechanise (carbon rings and dust collar) degradation. Additionally,
survelllance procedures were modified to require running of the HPCI
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barometric condenser vacuum pump fo- epproximately 15 minutes following
turbine trip allow removal of residual heat and moisture during turbine
casing cooldown.

Previous Similar Events:

This is the only reportable event due to & iled ECR on the HPCI system,
where the system failed to start due to & fallure ¢ ¢ Turbine Contr

Valve to open.
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Failled Component Data:

© E41-K203, Woodward Covernor Co., Hydraulic Actuator, Model No.

R9903-026 (S/N 2084543

NARL Farm WA 649




