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16. ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines)

On October 17, 2001, at 14:30 Central Standard Time, the High Pressure Coolant Injection (HPCI) System was
declared inoperable when the HPCI trip mechanism did not automatically reset during the quarterly Inservice
Test (IST) and Technical Specification (TS) surveillance. At the time when the system was declared inoperable,
the plant was operating at approximately 99 percent power.

The inability to reset the trip mechanism resulted from a failure of an actuator spring associated with the system
mechanical hydraulic overspeed trip auto-reset control valve. The cause of this event was age degradation of the
spring.

Immediate actions consisted of replacement of the valve actuator spring and diaphragm, re-running the IST and
TS surveillances, and declaring HPCI operable. Long term corrective actions include preparing a preventive
maintenance order to replace the valve assembly at ten year intervals from date of manufacture.
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PLANT STATUS:

Cooper Nuclear Station (CNS) was in Mode 1, Power Operation, at approximately 99 percent steady state power
when the event occurred.

BACKGROUND:

The High Pressure Coolant Injection (HPCI)[EIIS: BJ] System is provided to assure that the reactor is adequately
cooled to limit fuel clad temperature in the event of a small break in the nuclear system and loss of coolant which
does not result in rapid depressurization of the reactor vessel. The HPCI overspeed trip mechanism prevents
excessive speed and subsequent damage to the turbine and its driven equipment following a malfunction of the
normal speed control system or as a result of an abnormal operating condition that renders the speed control
system inadequate. When activated, the overspeed trip system shuts off the flow of steam to the turbine via the
turbine stop valve and allows the turbine and its driven equipment to come to a stop. As a protective system, the
overspeed trip mechanism does not function under normal operating conditions.

The overspeed trip mechanism consists of a hydraulic circuit (see illustration on Page 5) which operates during
an overspeed trip condition (or when the trip mechanism is manually actuated) which moves the trip mechanism
to the open position. The oil supplied from the mechanical hydraulic overspeed trip auto reset control valve
(HPCI-HOV-PCV2770)[EIIS: BJ/12] to the trip mechanism maintains the trip mechanism open long enough to
dump the oil pressure that normally maintains the turbine stop valve (HPCI-HOV-10)[EIIS: BJ/5] open. The
decreasing pressure on the diaphragm closes the valve (due to the actuator spring). This terminates the oil
supply to the overspeed trip mechanism allowing the trip mechanism to reset. However, during the test
performed on October 17, 2001, the overspeed trip mechanism did not reset, due to HPCI-HOV-PCV2770 not
going to the closed position. It has been determined that the actuator spring associated with this valve had failed
due to age degradation.

Prior to the spring and diaphragm replacement on October 18, 2001, there were no records supporting that the
spring had been replaced in the valve. The Dresser Rand vendor manual for the Terry Turbine and associated
Robertshaw valve has no recommended preventive maintenance (PM) on any parts beside the diaphragm.
Replacement parts purchased from General Electric (GE) contained a spring with a different form and
instructions to install it with the diaphragm. The GE instructions specified the life of the valve body and spring as
20 years. Further investigation revealed that the original spring design appears to be marginal and does not
have the expected design life per the Vendor manual.
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EVENT DESCRIPTION:

On October 17, 2001, at 14:02 Central Standard Time, the HPCI System was declared inoperable for the
purpose of performing the required quarterly Inservice Test (IST) and Technical Specification (TS) surveillances.
The purpose of these surveillances is to ensure that the turbine trip mechanism is able to perform its equipment
protection function before HPCI is tested to its surveillance requirements. At about 14:30, these surveillances
were terminated due to a failure of the HPCI trip mechanism auto reset function. HPCI remained inoperable for
48 hours and 38 minutes following the declaration. However, it remained available during that time, except for
approximately seven hours and 26 minutes for troubleshooting and corrective maintenance. At the time when
the system was declared inoperable, the plant was operating at approximately 99% percent power.

During the quarterly IST and TS surveillance run, the HPCI trip mechanism is exercised to verify normal working
condition. The test is performed with the auxiliary lube oil pump running by manually tripping the trip mechanism
and verifying the turbine stop valve (HPCI-HOV-10) closes and then re-opens. When performed on October 17,
2001, HPCI-HOV-10 closed as expected but did not re-open. Therefore, the HPCI overspeed trip function did
not automatically reset. The trip mechanism was manually reset. The system was declared inoperable as a
result of failure to meet the surveillance procedure acceptance criterion requiring the turbine stop valve to open
when the local turbine trip knob is released.

Subsequent investigation determined that the failed component was the actuator spring of the mechanical
hydraulic overspeed trip auto reset control valve, HPCI-HOV-PCV2770, which is a Robertshaw valve, model VC-
210-BLR. The actuator spring and diaphragm on the valve were replaced, post maintenance testing was
performed, and the appropriate surveillances were satisfactorily completed.

BASIS OF REPORT:

The unplanned unavailability of HPCI is reportable as an "event or condition that could have prevented fulfillment
of a safety function" under 10CFR50.73(a)(2)(v)(D).

CAUSE:

The cause of this event was age degradation of the spring causing a loss of its mechanical properties until it was
unable to perform its design function (closure of the valve to automatically reset the trip mechanism).

The Reactor Core Isolation Cooling (RCIC)[EIIS: BN] system does not have an automatic reset feature on
turbine overspeed. Resetting the overspeed trip device on RCIC requires manual operator action. The condition
found on HPCI does not apply to RCIC.
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SAFETY SIGNIFICANCE:

The subject failure of HPCI overspeed auto-reset function has the potential to reduce the reliability of the system
during scenarios where the system trips on overspeed. This is primarily attributed to turbine controller failure.
For sequences that require HPCI for injection; Reactor Core Isolation Cooling, Control Rod Drive and feedwater
provide redundant high pressure core cooling. If needed, Reactor Pressure Vessel (RPV) depressurization and
low pressure injection systems provides the final backup to HPCI. If it is assumed that the overspeed reset is
unavailable, then all HPCI failure events caused by overspeed would render the system unavailable for
subsequent RPV level control. The CNS Probabilistic Safety Assessment model includes HPCI failure due to
HPCI-HOV-10 (closed fails closed at 6E-03/demand) on the initial system start demand. The impact of the
subsequent HPCI failure to restart is estimated by assuming overspeed trip occurs at a bounding value (includes
additional turbine failure to run contributions.) The impact on core damage frequency is less than 1.E-06/yr, and
is not considered safety significant for temporary plant conditions.

The condition did not challenge a fuel, reactor coolant pressure, primary containment, or secondary containment
boundary, nor did it impact the plant's ability to safely shutdown or maintain the reactor in a safe shutdown
condition. The loss of the HPCI overspeed trip does not result in an unanalyzed condition nor impact safety
functions of other equipment. Therefore, the safety significance of this event is low.

CORRECTIVE ACTIONS:

A. Immediate Corrective Actions Taken to Correct Condition

1. Replaced the actuator spring and diaphragm on the Mechanical Hydraulic Overspeed Trip Auto-Reset
Control Valve HPCI-HOV-PCV2770. Completed 10/18/01

2. Performed applicable surveillance testing satisfactory. After review of surveillances and corrective
maintenance declared system operable. Completed 10/19/01

3. Performed Design and Configuration control for HPCI-HOV-PCV2770 replacement parts. Completed
11/21/01

B. Long Term Corrective Actions to Prevent Recurrence

1. Prepare PM to replace HPCI-HOV-PCV2770 at ten year intervals from date of manufacture, include
instructions to ensure that the replacement valve is less than seven years old. Due Date: 3/15/2002

PREVIOUS SIMILAR EVENTS

There have been no similar reportable events in the last three years.
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Overspeed Trip System, Hydraulic Schematic
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ATTACHMENT 3 LIST OF REGULATORY COMMITMENTS

Correspondence Number: NLS2001112

The following table identifies those actions committed to by the District in this document.
Any other actions discussed in the submittal represent intended or planned actions by the
District. They are described for information only and are not regulatory commitments.
Please notify the NL&S Manager at Cooper Nuclear Station of any questions regarding
this document or any associated regulatory commitments.

COMMITTED DATE
COMMITMENT OR OUTAGE

Prepare PM to replace HPCI-HOV-PCV2770 at ten year
intervals from date of manufacture, include instructions to
ensure that the replacement valve is less than seven years March 15, 2002
old.
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