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USNRC Project Manager - VYNPS
Vermont Department of Public Service
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ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines)

On 06/08/07 with the reactor power at 81 percent, the High Pressure Coolant Injection (HPCI) Pump
Injection Isolation Valve V23-19 did not open on a manual signal from the Control Room during HPCI
System surveillance testing. V23-19 is a Motor Operated Valve (MOV) powered by 125 VDC. The valve is
normally closed, and opens automatically on a HPCI initiation Signal. The valve can also be operated
manually using a control switch in the Control Room. The MOV power supply circuit breaker contains two
sets of contactors that control valve direction. One contactor is for the open direction, and one is for the
close direction. Each contactor has two sets of electrical contacts connected in series. Troubleshooting by
Electrical Maintenance determined that one of the two close contacts was in the intermediate position
causing electrical and mechanical interlocks to prevent the open contactor from energizing. The interlocks
are part of the system design to prevent the motor from being energized in both open and close directions at
the same time. The Root Cause Team identified that the Preventative Maintenance required to be
performed on theV23-19 valve's motor operator control circuitry was notfully effective for the application.
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DESCRIPTION

On 06/08/07 with the reactor power at 81 percent, while testing the High Pressure Coolant Injection (HPCI) System
(EIIS = BQ), the HPCI Pump Injection Isolation Valve V23-19 did not open on a manual signal from the Control
Room. This event occurred at 0910. The NRC was notified at 1049 (within 8 hours) per 10 CFR 50.72(b)(3)(v)(D),
NRC Event Number 43413.

HPCI Injection Isolation Valve V23-19 is a Motor Operated Valve (MOV) powered by 125 VDC. The valve is
normally closed, and is opened automatically on a HPCI initiation Signal. The valve can also be operated manually
using a control switch in the Control Room. When the Control Room Operator (CRO) attempted to open the valve,
the control switch was placed in the open position. The close indicating light was observed not to dim as it normally
does when the MOV motor energizes in the open direction. The dual Red-Green valve position indication was not
received, which is an indication that the valve did not open. A repeat attempt to open V23-19 was conducted with
the same result.

The Control Room Switch actuates contactors (Westinghouse, Type MMD-421, Size 4 DC), located in cubicle
LOCAL-V23-19 (EIIS = CKTBRK) that close to provide power to the motor on the MOV. Two separate sets of
contactors are provided to control valve direction. One contactor is for the open direction, and one is for the close
direction. Each contactor has two (2) sets of electrical contacts that are electrically connected in series. An interlock
prevents attempting to energize both open and close contactors at the same time. This is the part of the system
design to prevent the motor from being energized in both directions at the same time. Troubleshooting by Electrical
Maintenance determined that one of the two close contacts (72/C) was in the intermediate position, causing
electrical and mechanical interlocks to prevent the open contactor (72/0) from energizing.

Time-line:

05/31/07: Electrical Maintenance inspected the HPCI V23-19 valve starter LOCAL-23-19 cubicle. The contactors
were noted to be carbonized and pitted. This was an expected condition due to the load on these contacts during
MOV operation. The contacts were cleaned and no unusual indications were observed.

06/01/07: During performance of the Emergency Core Cooling (ECCS) Test, V23-19 again stroked open
satisfactorily. Following, the ECCS Test, MOV Motor Control Center (MCC)Testing was performed on V23-19. The
valve was stroked again with no unusual indications. Following this testing, V23-19 was closed by Operations as
part of the system line-up per station procedure.

06/08/07: Operations attempted to open V23-19 as part of normally scheduled surveillance activities for the HPCI
System. V23-19 failed to open on a manually initiated signal from the Control Room. The surveillance procedure
provides steps to stroke the HPCI System Valves individually. There was no effect on the plant at the time of this
surveillance activity as the system had no initiation signal present at that time. The problem occurred due an internal
starter interlock in the contactor not being satisfied to allow the MOV to open.

The Control Room Crew discussed the possibility that the V23-19 control switch may not have been held long
enough or moved far enough in the open direction. A second attempt to open V23-19 was made. This attempt was
not successful. Operations stopped the performance of the surveillance, placed the HPCI System in a safe
condition, and declared the HPCI System inoperable. The Reactor Core Isolation Cooling System (RCIC), the
Automatic Depressurization System (ADS), Core Spray System, and the Low Pressure Coolant Injection Systems
(LPCI) were verified operable in accordance with the Technical Specifications. Plant Operators entered a 14 day
Limiting Condition of Operation (LCO) for the HPCI System, notified the NRC per per 10 CFR 50.72(b)(3)(v)(D) and
performed a risk assessment using ORAM-Sentinel.

NRC FORM 366A (6-2004)
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It was determined that the V23-19 Close Contactor failed at the last closure evolution performed by Operations
during the valve lineup. The 72/C contacts close to power the valve motor in the shut direction. When the valve is
fully closed, a torque switch removes power from the contactor relay, allowing the contactor to spring back to its
normally open position. The contactor had not fully returned to the normal de-energized position because its
contacts had excessively arced and were fused together. The Close Contactor does not energize during an open
signal to the valve. The Close Contactor failed in a manner such that the interlock prevented the Open Contactor
from actuating. This is part of the MOV design to prevent both contactors from closing at the same time.

Prior to implementing the corrective actions developed by the Root Cause Analysis Team, the contactors were
inspected at 6 year intervals and replaced when signs of degradation such as pitting were present. The contactors
will continue to be inspected at 6 year intervals and as a result of corrective actions created to prevent recurrence of
this event, the contactors will be replaced, regardless of condition, at 18 year intervals (during the third 6 year
inspection interval).

CAUSE

Root Cause:

The Root Cause Team identified that the Preventative Maintenance required to be performed on the V23-19 valve's
motor operator control circuitry was not fully effective for the application. A time-based replacement of these
contactors would have prevented this event. No Human Performance items for this event were identified by the Root
Cause Team.

Additionally, it was determined that procedural guidance for the V23-19 control circuitry inspection requires
enhancement. Specifically, the inspection procedure did not contain adequate guidance for determining contact wear.

ASSESSMENT OF SAFETY CONSEQUENCES

The HPCI system is designed to supply high pressure coolant to the reactor core, to prevent excessive fuel clad
temperatures, in the event of a small-break loss of coolant accident (LOCA) that does not result in a rapid
depressurization of the reactor vessel and can supply reactor makeup during periods when the Feedwater System is
isolated or otherwise unavailable. The failure of V23-19 to open would have prevented the HPCI system from
performing the design safety functions listed above.

During the period of HPCI system unavailability, the Reactor Core Isolation Cooling System (RCIC), the Automatic
Depressurization System (ADS), Core Spray System, and the Low Pressure Coolant Injection Systems (LPCI) were
verified operable as required by Technical Specification 3.5.E.2. The Technical Specification HPCI LCO period of 14
days was not exceeded from the date that the valve was successfully operated to that date when repairs were
complete. Technical Specification 3.5.E.1 requires the HPCI system to be operable whenever irradiated fuel is in the
vessel (RPV) and reactor steam pressure is greater than 150 psig.

An evaluation has determined that this event did not constitute a significant increase in risk. It is conservatively
assumed that HPCI was out of service at the time during reactor startup when RPV pressure reached 150 psig on
06/06/07 0243, and was returned to service on 06/12/07 at 1626 following successful Preventative Maintenance
Testing. The interval of time that HPCI was unavailable while RPV pressure was above 150 psig was therefore 158
hours. The Core Damage Frequency (CDF) with HPCI unavailable is 2.93E-5/Ry (Ry = Reactor Year), and the base
CDF (zero-maintenance) is 3.03E-6/Ry. The Incremental Core Damage Probability (ICDP) associated with this event
is 4.73E-7/Ry, which is lower than the ICDP significance threshold of 1.OE-06/Ry.

NRC FORM 366A (6-2004)
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CORRECTIVE ACTIONS

Immediate Actions

1) Plant Operators entered 14 day HPCI System LCO and verified that the RCIC, ADS, Core Spray, and LPCI
Systems were available.

2) Notified the NRC per per 10 CFR 50.72(b)(3)(v)(D) and performed a risk assessment using ORAM-Sentinel.

3) Electrical Maintenance and Engineering commenced trouble-shooting activities, V23-19 control circuitry was
repaired and the HPCI system was returned to a fully operable status.

Corrective Actions to Prevent Recurrence (CAPR)

1) A Preventative Maintenance Change Request (PMCR) was initiated and assigned to System Engineering to
enhance the Preventative Maintenance Basis by increasing the frequency for the replacement of MOV Heavy
Loaded DC contactors to an 18 year interval.

2) On a priority basis, replace contactors in DC MOVs with highly loaded (current) contactors that are greater than
18 years old.

3) Develop a preventative maintenance schedule, based upon contactor size and safety significance for inspection
and evaluation of the condition of DC contactors.

Long Term Corrective Actions

1) Revise procedure OP-5210, "MCC Inspections", to provide criteria for determining contact wear and replacement.

ADDITIONAL INFORMATION

No similar events have occurred at VY within the past ten years.
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