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On February 14, 1995, during a refueling outage with the reactor at cold shutdown, neither 
Train A nor Train B containment isolation valves for the Pressurizer Relief Tank and the Reactor 
Coolant Drain Tank sample lines were able to be closed by their own manual control switches.  
This condition was caused by a shorted relay, which resulted in blowing a negative fuse 
common to four solenoid valves. Positive DC voltage was brought to the solenoids through the 
common termination at the blown fuse from the shorted relay. This DC supply, through the 
short, bypassed the manual control switch contacts. The containment isola .tion actuation contacts 
were not bypassed, and either a manual or automatic containment isolation signal would have 
opened all the solenoid circuits and closed all valves. A safety injection signal would have 
closed the valves due to the stripping of the instrument air power supply with the signal.  
However, upon reset of containment isolation the containment isolation contacts would have 
closed and energized the solenoid circuits. This would have resulted in the valves opening 
again with manual control of the valves precluded, if safety injection was reset and the 
instrument air power supply was restored.  
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PLANT AND SYSTEM IDENTIFICATION: 

Westinghouse 4-Loop Pressurized Water Reactor 

IDENTIFICATION OF OCCURRENCE: 

Failure of Containment Isolation Valves to Close 

EVENT DATE:~ 

February 14, 1995 

REPORT DUE DATE: 

March 16, 1995 

REFERENCES: 

Significant Occurrence Report (SOR) 95-116 and follow-up review.  

PAST SIMILAR OCCURRENCE: 

LER 93-008 

DESCRIPTION OF OCCURRENCE: 

On February 14, 1995 at 1450 hours with the reactor at cold shutdown for the 1995 Refueling 
Outage, gas sample valves 548 and 549 from the Pressurizer Relief Tank (PRT) and gas sample 
valves 1788 and 1789 from the Reactor Coolant Drain Tank (RCDT) could not be closed by their 
manual control switches in the Central Control Room (CCR). Valves 548 and 549 are 
respectively the Train A and Train B containment isolation valves in the sample line from the 
PRT. Similarly, valves 1788 and 1789 are respectively the Train A and Train B containment 
isolation valves in the sample line from the RCDT.- All of the valves are s olenoid operated and 
close upon loss of power to the solenoid or upon loss of instrument air. Each of these solenoid 
circuits is designed with two manual control switches in series, one in the CCR and one at the 
Gas Analyzer Panel. Actuation of either switch will remove the positive DC source to the 
solenoid and an auxiliary relay in parallel with the solenoid which is used in the containment 
isolation reset circuit. An investigation of these solenoid valve circuits was performed. A blown 
fuse was found on the negative leg of the DC supply to the solenoid valves. This negative fuse 
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DESCRIPTION OF OCCURRENCE: (continued) 

was common to the auxiliary relays for all of the above solenoid valves as well for two auxiliary 
relays associated with the steam generator blowdown isolation inboard and outboard valves 
and two auxiliary relays associated with the hydrogen recombiner isolation valves. A short 
across the auxiliary relay associated with the steam generator inboard valves blew the negative 
fuse. This resulted in a positive IDC supply being brought to the four auxiliary relays and 
solenoids associated with the PRT and RCDT. This positive DC supply, through the shorted 
relay, bypassed the manual control switches keeping the solenoids energized and the valves 
open. This positive IDC supply would not have precluded either an automatic or manual 
containment isolation because the containment isolation actuation relay contacts are directly in 
series with the solenoids. These contacts would have opened upon a containment isolation. This 
would have de-energized the solenoids and closed the valves as required. Also, a safety 
injection (SI) signal would have caused the valves to close as a result of the SI signal stripping 
the instrument air power supply because the valves are designed to close on loss of instrument 
air. However, upon reset of containment isolaticin and SI and the restoration of the instrument 
air power supply, the solenoids would have been energized again causing the valves to open 
with the manual control switch contacts still bypassed by the shorted relay.  

ANALYSIS OF OCCURRENCE: 

This report is being made voluntarily at the discretion of management. The PRT and RCDT gas 
sample valves are designed to be manually opened or closed as needed from control switches in 
the CCR or at the Gas Analyzer Panel. These control switches are overrid den by the 
containment isolation actuation relay contacts in each solenoid circuit. These relay contacts are 
in series with the solenoids, and upon containment isolation these contacts will open and de
energize the solenoids and close the valve. During this occurrence a shorted relay resulted in 
DC power bypassing the control switches for the solenoid circuits. Since there was no 
containment isolation signal at the time, the solenoids were kept energized through the shorted 
relay. Although the valves would have closed as required upon containment isolation or SI, 
these valves would have opened again after containment isolation and SI were reset and the 
instrument air power supply was restored. Note that this failure mode would block normal 
containment isolation reset requiring the control room operator to utilize *the containment 
isolation key switch bypass. These isolation valve DC solenoid circuits are designed with a 
common DC source because de-energization of the solenoids results in the valves going to their 
failsafe position which is closed in this case. There was no impact on operation of the steam 
generator or hydrogen recombiner isolation valves. Operation of the auxiliary relays associated 
with these valves monitors control switch position for the containment isolation reset circuit.  
This monitoring was precluded by the shorted relay. This event did not cause any personnel 
injury or damage to equipment.
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CAUSE OF OCCURRENCE: 

A short across an auxiliary relay created a "sneak" circuit which bypassed the manual control 
switches and brought DC power to the solenoids of the four gas sample valves. The shorted 
relay showed no signs of deterioration and was not subjected to excessive vibration. This short 
was an isolated random failure. Each gas sample valve has an associated auxiliary relay which 
is Connected to a common negative fuse. This fuse is also common to two auxiliary relays 
associated with the steam generator blowdown inboard and outboard isolation valves and two 
auxiliary relays associated with the hydrogen recombiner isolation valves (the solenoids for the 
steam generator blowdown and hydrogen recombiner isolation valves are on different circuits).  
A short across the auxiliary relay associated with the steam generator blowdown inboard 
isolation valves resulted in blowing the negative fuse and bringing positive DC to this common 
point. This positive DC was fed across the auxiliary relays associated with gas sample valves to 
the solenoid portion of the circuit. The positive IDC power at this point was sufficient to keep 
the solenoids energized.  

CORRECTIVE ACTION: 

The shorted relay and blown fuse were replaced on February 14, 1995, the day of the event. This 
restored manual control capability for the four gas sample isolation valves. An investigation of 
all containment isolation sampling valve solenoid circuits was made, and no other similar 
common fusing condition was found. A modification has been proposed to install separate 
negative fuses for each of the auxiliary relays which are tied to the common negative DC.  
Therefore, a fault in any of these auxiliary relay circuits will only blow the fuse associated with 
it without impacting operation of any of the other isolation valves. This modification will be 
installed before completion of the 1995 refueling outage.
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