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PLANT AND SYSTEM IDENTIFICATION: 

Westinghouse 4-Loop Pressurized Water Reactor 

IDENTIFICATION OF OCCURRENCE: 

Determination that a single failure could defeat the ventilation system for 
the safety related Cable Spreading Room and Electrical Tunnel.  

EVENT DATE: 

March 5, 1993 

REPORT DUE DATE: 

April 5, 1993 

REFERENCES: 

Significant Occurrence Report (SOR) 93-109 

PAST SIMILAR OCCURRENCE: 

Licensee Event Report (LER) No. 91-020 

DESCRIPTION OF OCCURRENCE: 

In the course of an independent review of a modification to the CSR Halon 
fire protection system interfacing circuit with the tunnel exhaust fans 
control circuit, the reviewer determined that there existed a potential 
single failure in the fan control circuits that could cause an undetected 
failure of both tunnel exhaust fans. Specifically, the tunnel deluge system 
pre-action relay, which opens the deluge valve to the high pressure fire 
protection sprinkler system, was configured so as to trip both fans when the 
fans were in automatic mode. A fault in this single relay could cause an 
undetected failure of the control circuit in both fans.
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ANALYSIS OF OCCURRENCE: 

As a result of certain ventilation system design issues pertaining to the 
480 Volt Switchgear Room which were previously identified and reported in 
LER 91-20, engineering reviews of interfacing system effects on other 
ventilation systems were initiated. Subsequently, an apparent potential 
issue associated with the Cable Spreading Room (CSR) Halon fire protection 
system was identified. The CSR and the electrical tunnel are automatically 
ventilated by two redundant electrical tunnel exhaust fans in conjunction 
with two inlet dampers in the CSR south wall. It was determined that 
failure of the Halon actuation relay could result in the loss of both 

exhaust fans since the relay was common to both fan circuits. This led to 
the temporary removal of the relay from both fan circuits and development of 
administrative controls. These controls provided that in the event of a 
fire in the CSR, the operator is to call the Central Control Room and have 
the fans tripped prior to actuating the manual Halon system. A modification 
was then requested for the current ongoing outage to permanently improve the 
configuration of the system.  

At the time of the discovery of the Halon fire protection system interaction 
with the tunnel exhaust fans, a failure of the tunnel deluge system 
pre-action relay in the fan circuit was not considered to be a concern since 
a failure would not result in an unacceptable condition. Although the relay 
was common to both fan circuits, it was located in the automatic section of 
the circuit which can be bypassed by manual start of the fans. It was 
judged at the time by the HVAC engineer that the heatup rates in the CSR and 
the tunnel were sufficiently low to allow discovery of any increasing 
temperature in the areas by the roving operator, thus permitting recovery of 
the fans by manual start prior to the exceedance of any limiting temperature 
recommended by the manufacturers of the equipment. A detailed analysis of 
the heat loads and heatup rates was initiated to evaluate the areas with and 
without offsite power available under normal, transient and accident 
conditions.  

During the current refueling outage, a design intended to improve the Halon 
fire protection system configuration while maintaining the redundancy, 
separation and seismic qualification of the tunnel exhaust fan ventilation 
system has been finalized. The design consists of installing a qualified 
manual key lock trip switch in the control circuitry of each fan at the 
Halon system station which would allow the fire brigade operator to manually 
trip each fan and provide a permissive signal to the Halon trip relay to 
trip each inlet damper (on the CSR South wall) locally prior to manually 
actuating the Halon system.  

In the course of modification preparation it was determined that even though 
malfunction of the tunnel deluge pre-action relay was recoverable, a fault 
of the common relay to the two fan control circuits could result in an 
undetectable failure of both fans.
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CAUSE OF OCCURRENCE: 

The fire protection design of the plant adheres to the philosophy of 
tripping ventilation, thereby slowing propagation and lowering the intensity 
of a fire in a given room.  

The original CSR and tunnel ventilation design took credit for stack-induced 
ventilation, which was available between the open primary auxiliary building 
end of the tunnel and the open inlet dampers. Ventilation fans were 
provided and designed to be seismically capable and to have redundancy and 
separation. originally, a tunnel fire within a confined space was 
considered the more credible of accidents. Fire protection modifications 
were instituted in the 1970s, which included the closing of the open tunnel 
end at the PAB and the introduction of an inert gas type suppression system 
in the CSR which required the tripping of the fans and the inlet dampers to 
contain the gas. The entire fire protection system was not required either 
to be seismically capable or to have redundancy and separation. Due to the 
separate origins of the event-based designs, system interaction was not 
addressed.  

CORRECTIVE ACTION: 

The Halon relay interaction was promptly removed and administrative 
compensatory actions were immediately instituted. During the current 
outage, the fan circuitry was modified by the installation of 
seismically-qualified manual key lock switches which allow the fire brigade 
operator prior to manually initiating the Halon system, to manually trip the 
fans and provide a permissive for the*Halon actuation relay to trip the 
inlet dampers. The switches are separated so that a single failure will 
result in only one fan and one inlet damper being tripped. Each switch 
position is independently annunciated in the Central Control Room to prevent 
an undetected mispositioned switch.  

The deluge system interaction was found while the plant was in the cold 
shutdown condition with cool outside weather conditions. The fans were not 
required to be operating due to cool outside temperatures and low room heat 
load. Therefore, no immediate action was required.
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CORRECTIVE ACTION: (continued) 

During the current refueling outage a modification was completed to 
disconnect the relay from the control circuits of the fans. A change was 
made to the Alarm Response Procedure NSOF, Window 5-30 for the alarm 
associated with the Deluge Pre-Action relay to require the operator to trip 
the fans on the alarm and dispatch a fire brigade operator to the room to 
restore ventilation if no fire is in progress. This restoration of 
ventilation can be accomplished within the one hour required to exceed the 
areas maximum allowed temperature for a 95 degree Fahrenheit day. Thus, the 
safety-related function of the tunnel exhaust fans will be maintained while 
providing for adequate fire protection for the affected areas. The 
disconnection of the relay and changing the Alarm Response Procedure will be 
accomplished prior to returning the unit to service from the current 
refueling outage.
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