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On 8/31/2000 at 1600 EDT, Unit 1 was in the Run mode at a power level of 2763 CMWT (100 percent rated thermal
power). At that time, Operations personnel found post-accident sampling system return isolation valve 1E41-FI122
closed. This valve had been opened previously during the performance of logic system functional test procedure
34SV-SUV-027-18, “Reactor Building Isolation LSFT.” Valve 1E41-F122 is an air-operated, primary containment
isolation valve (PCIV); therefore, its closure was an unplanned actuation of an engineered safety feature. Operations
personnel declared the valve inoperable and initiated Required Action Sheet 1-00-205 as required by Unit 1 Technical
Specifications Limiting Condition for Operation 3.6.1.3, Required Action A.1, and plant procedures.

The cause of this event was a failed solid-state relay located in relay control panel No.3, 2P33-P211. Specifically, one
of the four pins on the solid-state relay broke at the base of the relay. Failure of this relay de-energized another relay,
K1R2. When the coil on the KIR2 relay de-energized, its contact located in the Reactor Coolant Sample Primary
Containment Isolation circuit opened. The opened contact resulted in a loss of power to the energized solenoid-
operated pilot valve for PCIV valve, 1E41-F122. The PCIV valve is designed to close upon loss of power. Therefore,
when the relay failed resulting in a loss of power to the solenoid circuit, the primary containment isolation valve closed
as designed to its “Fail-Safe Position. ”

Maintenance personnel replaced the failed relay per Maintenance Work Order 1-00-02758. Operations personnel
returned the valve to an operable status on 9/7/2000 at 0405 EDT following the successful completion of procedure
34SV-SUV-008-18S, “Primary Containment Isolation Valve Operability.”
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PLANT AND SYSTEM IDENTIFICATION

General Electric - Boiling Water Reactor
Energy Industry Identification System codes appear in the text as (EIIS Code XX).

DESCRIPTION OF EVENT

On 8/31/2000 at 1600 EDT, Unit 1 was in the Run mode at a power level of 2763 CMWT (100 percent rated
thermal power). At that time, Operations personnel found post-accident sampling system (EIIS Code 10)
return isolation valve 1E41-F122 closed. Valve 1E41-F122 is an air-operated, primary containment isolation
valve (EIIS Code JM); therefore, its unexpected closure was an unplanned actuation of an engineered safety
feature. This valve is normally closed, but had been opened earlier in the day during the performance of logic
system functional test procedure 34SV-SUV-027-18, “Reactor Building Isolation LSFT.” Specifically, the
valve had been confirmed to open upon manual reset of its simulated isolation signal at the completion of the
“A” trip system test and had been left open as required by the procedure until all testing was completed. Prior
to the completion of the logic system functional test, and before Operations personnel could return valve 1E41-
F122 to its normal position of closed, they unexpectedly found it closed.

Upon discovery that valve 1E41-F122 was closed, Operations personnel declared it inoperable and initiated
Required Action Sheet 1-00-205 as required by Unit 1 Technical Specifications Limiting Condition for
Operation 3.6.1.3, Required Action A.1, and plant procedures.

CAUSE OF EVENT

The cause of this event was a failed relay. One of the four pins on a solid-state relay broke at the base of the
relay. This nonsafety-related relay, although not part of the primary containment isolation system (EIIS Code
JM), provides power to a relay that has a normally-open contact in the power supply circuit to the solenoid coil
for the pilot valve associated with valve 1E41-F122. Energizing the latter relay closes the contact powering
the solenoid coil; the pilot valve shifts position to allow air to the operator on valve 1E41-F122. The air
pressure then opens the valve, compressing a spring internal to the operator. When the solid-state relay pin
broke, the power to the second relay coil was lost. The latter relay contact then opened causing a loss of power
to the energized coil. The pilot valve shifted to the de-energized position, venting air from the operator. When
the air pressure was vented, the spring closed valve 1E41-F122 as designed.

REPORTABILITY ANALYSIS AND SAFETY ASSESSMENT

This event is reportable per 10 CFR 50.73 (a)(2)(iv) because an unplanned actuation of an engineered safety
feature occurred. Specifically, one inboard Group 2 primary containment isolation valve, part of the primary
containment isolation system, closed in response to a loss of power caused by a failed nonsafety-related relay.
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The primary containment isolation system, an engineering safety feature system, is designed to close valves in
pipes penetrating the containment boundary when the possibility of a leak is indicated. The primary
containment isolation valves are divided into several groups, each group sharing similar functions. Group 2
primary containment isolation valves are those which communicate with the primary containment atmosphere
but typically not with the reactor coolant system. In general, primary containment isolation valves are
controlled by logic whose design is “fail-safe”’; that is, the valves are maintained in the open position by a
continuously energized circuit and automatically shift to their safe or emergency configuration upon loss of
power.

In this event, a relay failed resulting in loss of power to the solenoid coil on the pilot valve for valve 1E41-
F122. The latter valve then closed, that is, went to its accident position, as designed. Thus, valve 1E41-F122
would have been in its required position, and its associated penetration isolated, should an actual isolation
signal have been received. Based on this, it is concluded that this event had no adverse impact on nuclear
safety. This analysis applies to all operating conditions.

CORRECTIVE ACTIONS

Maintenance personnel replaced the failed relay per Maintenance Work Order 1-00-02758. Operations
personnel returned valve 1E41-F122 to an operable status on 9/7/2000 at 0405 EDT following the successful
completion of surveillance procedure 34SV-SUV-008-18S, “Primary Containment Isolation Valve Operability.”

ADDITIONAL INFORMATION
1. Other Systems Affected: No systems other than those mentioned in this report were affected by this
event.

2. Failed Components Information:

Master Parts List Number: 2P33-P211 EIIS System Code: 10

Manufacturer: Theta Reportable to EPIX: Yes
Model Number: OFA2405-2 Root Cause Code: X
Type: Solid-State Relay EIIS Component Code: RLY

Manufacturer Code: T195
3. Commitments: No permanent commitments are created as a result of this report.

4. Previous Similar Events: Only one Licensee Event Report has been submitted in the past two years in
which a failed relay resulted in unexpected engineered safety feature system actuations. This event was
described in LER 50-321/2000-003, dated 2/22/2000. Corrective actions for this previous similar event
included replacing the blown fuse, replacing the failed relay coil, and reviewing the predictive failure
program for relay coils. These actions could not have prevented this event because the relays in the two
events and their manner of failure were different.
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