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Operators were performing a High Pressure Core Spray (HPCS) system valve 
operability test and the system was inoperable. While stroking the HPCS to 
Suppression Pool minimum flow valve from the closed position to the open 
position, operators noted the Main Control Room indicator lights for the valve 
de-energized and a HPCS power loss status light energized. Local indication 
showed that the valve stayed in the open position. Operators manually isolated 
the affected containment penetration and shut the Reactor Core Isolation Cooling 
(RCIC) System storage tank suction valve to prevent draining the RCIC storage 
tank. Investigation determined that the breaker tripped during reversal of valve 
movement from the opening to the closing stroke due to a large inrush current.  
During a Loss of Coolant Accident the loss of power to the minimum flow valve 
could result in the failure of the HPCS minimum flow valve to close, providing 
less than design injection flow to the reactor. The cause of this event is 
attributed to the failure of the design supplier to provide sufficient margin in 
the trip setting of the breaker feeding the valve to prevent trips of the breaker 
from high inrush currents during reversal of valve movement. Corrective actions 
taken include changing the design trip setting of the breaker feeding the valve 
and reviewing other potentially affected circuit breakers for similar issues.
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DESCRIPTION OF EVENT 

On October 26, 1999, the plant was in Mode 1 (POWER OPERATION) at about 100 percent reactor 
[RCT] power and a Division 3 outage was in progress. The High Pressure Core Spray (HPCS) 
[BG] system was inoperable. At about 1819 hours, operators began performing surveillance 
procedure CPS 9051.02, "HPCS Valve Operability Test." 

At about 1920 hours, while stroking the HPCS to Suppression Pool minimum flow valve [ISV] 
1E22-F012 (a containment isolation valve) from the closed position to the open position in 
accordance with the surveillance procedure, operators noted the Main Control Room (MCR) 
indicator lights [IL] for the valve de-energized and the HPCS power loss or overload status 
light energized. Local indications showed that the valve stayed in the open position.  

An area operator discovered the circuit breaker (52] for the valve had tripped open, de
energizing the valve. At 1920 hours, operators shut the Reactor Core Isolation Cooling 
(RCIC) System [BN] storage tank [TK] HPCS suction valve [V] to prevent the RCIC storage 
tank from draining into the Suppression Pool. At 1946 hours, in accordance with the 
Required Actions of Technical Specification 3.6.1.3, "Primary Containment Isolation 
Valves," operators manually closed valve 1E22-F012 to isolate the affected containment 
penetration (PEN]. The operator that closed motor-operated valve 1E22-F012 noted that the 
valve operated smoothly and exhibited no binding while closing.  

Condition Report 1-99-10-177 was initiated to track a cause and corrective action 
determination for the valve failure. At about 2151 hours, operators reported the failure 
of the valve to the Nuclear Regulatory Commission (NRC) in accordance with 
10CFR50.72(b)(2)(iii)(D) as a component failure that could have prevented an independent 
safety system from performing its function to mitigate the consequences of an accident.  
The loss of power to the HPCS minimum flow valve could have resulted in the failure of the 
HPCS minimum flow valve to close during a Loss of Coolant Accident (LOCA). In this 
scenario, the HPCS system would provide less than the HPCS design injection flow of 5,010 
gallons per minute (gpm) to the reactor.  

An investigation using recorders to monitor the breaker trip sequence and current 
determined that the breaker trip occurred during the reversal of valve movement from the 
opening stroke to the closing stroke. The design of the valve's control circuit causes the 
valve to close automatically when the valve is fully open, if the HPCS pump [P] is not 
running. During the valve test, the valve completed its opening stroke, so when the valve 
limit switches sensed the full open condition, the control logic reversed the valve's motor 
[MO] and caused the valve to start closing. The immediate reversal of the valve created a 
condition in which the forward momentum and inertia of the motor was being countered by 
application of reverse power. This condition caused an inrush current large enough to trip 
the breaker, de-energizing the control transformer [XFMR] in the Motor Control Center.  
With no power, the valve stopped closing and the MCR indicator lights for the valve 
de-energized.
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The HPCS minimum flow valve breaker that tripped was installed in February 1999. The 

previous HPCS minimum flow valve breaker was installed in April of 1992, and had operated 

during surveillances with no reported tripping. In 1992, the valve breaker tripped during 

testing. An investigation at that time identified that the trip occurred at the point of 

reversal from the opening to the closing stroke, but was unable to quantify the actual 

magnitude of the transient current during the reversal; the breaker was replaced with a 

like-for-like replacement and no change to the design.  

An engineering evaluation of this condition was completed on November 24, 1999. The 

evaluation concluded that the HPCS system would still perform its intended design basis 

safety function to prevent the peak fuel cladding temperature from exceeding the 1OCFR50.46 

limit of 2200 degrees Fahrenheit during the LOCA with the minimum flow valve in the open 

position. The engineering evaluation used the General Electric Clinton Power Station 

(CPS)-specific SAFER/GESTR Sensitivity Study (NEDC-31945P) as a basis for its conclusion.  

On the basis of this engineering evaluation, the HPCS system would still be capable of 

performing its safety function, so the NRC Notification was retracted on November 24, 1999.  

On November 30, 1999, CPS recognized that the General Electric CPS-specific SAFER/GESTR 

Sensitivity Study utilized a methodology that is not currently established or approved in 

the CPS Licensing Basis for evaluating Emergency Core Cooling System (ECCS) cooling 

performance. Upon recognizing this information, CPS reassessed the event and determined it 

was reportable under the provisions of lOCFR50.72(b)(1)(ii)(B) as a condition during 

operation that resulted in the plant being outside its design basis. Condition Report 1

99-12-011 was initiated to document that this event was not reported within 30 days of the 

discovery date (October 26, 1999) as required by the provisions of 10CFR50.73.  

CPS further concluded that the potential for the minimum flow valve to fail to close 

resulting in less than 5,010 gpm injection into the reactor was a condition prohibited by 

Technical Specification (TS) 3.5.1, "ECCS-Operating." TS 3.5.1 requires the HPCS system to 

be operable in Modes 1, 2 (STARTUP) and 3 (HOT SHUTDOWN).  

No automatic or manually initiated safety system responses were necessary to place the 

plant in a safe and stable condition. Other inoperable equipment or components did not 

directly affect this event.  

CAUSE OF EVENT 

The cause of this event is attributed to the failure of the original design supplier to 

provide sufficient margin in the trip setting of the breaker feeding the IE22-F012 valve to 

prevent trips of the breaker from high inrush currents during reversal of valve movement.  

CORRECTIVE ACTION 

Engineering Change Notice 31897 was issued to revise the size of the HPCS minimum flow 

valve breaker and the setpoint to a value high enough to preclude unintended tripping on 

inrush currents. The existing HPCS minimum flow valve breaker was replaced with a breaker 

having the revised setpoint.
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Other potentially affected circuit breakers were reviewed and no additional breakers are 
adversely affected by the failure mechanism discussed in this report.  

ANALYSIS OF EVENT 

This event is reportable under the provisions of 10CFR50.73(a)(2)(ii)(B) because it created 
a condition that was not in accordance with the design basis of the plant. This event is 
also reportable under the provisions of 10CFR50.73(a)(2)(i)(B) as a condition prohibited by 
Technical Specification 3.5.1.  

The HPCS minimum flow valve breaker trip setpoint was not at a value high enough to 
preclude unintended tripping on inrush currents. This insufficient breaker design 
introduced the potential for the minimum flow valve to remain open during a HPCS injection 
and divert flow through the minimum flow line. In this situation, the design basis HPCS 
injection flow to the reactor assumed in the ECCS analysis (the design basis) would not be 
met. The unacceptable circuit breaker design has been in place since initial plant 
operation; however, the circuit breaker tripped only twice, once in 1992, and the second 
time in October of 1999, as discussed in this report.  

An engineering evaluation of the safety consequences and implications of this event using 
the General Electric CPS-specific SAFER/GESTR Sensitivity Study (NEDC-31945P) concluded 
that the HPCS system would still perform its intended safety function to prevent the peak 
fuel cladding temperature from exceeding the 10CFR50.46 limit of 2200 degrees Fahrenheit 
with the minimum flow valve in the open position during the accident.  

ADDITIONAL INFORMATION 

The circuit breaker that failed during this event was an adjustable magnetic trip, molded 
case, Model TEC circuit breaker manufactured by General Electric.  

Clinton Power Station has not reported similar events involving the design of circuit 
breaker trip settings.  

For further information regarding this event, contact M. G. McMenamin, at (217) 935-8881, 
extension 3469.
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