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On August 24, 1996 the Steam Jet Air Ejector Radiation Monitor (R-45) alarmed 
during the process of transferring the non-condensable gas removal for the 
condenser from the electric-driven vacuum pumps to the steam jet air ejectors.  
Automatic diversion of the ejector exhaust to the containment atmosphere occurred 
as designed. This diversion is accomplished by the opening of two series, normally 
closed containment isolation valves, which are Engineered Safety Features. The 
normal exhaust flow path was automatically reestablished when the alarm was 
reset.  
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PLANT AND SYSTEM IDENTIFICATION: 

Westinghouse 4-Loop Pressurized Water Reactor 

IDENTIFICATION OF OCCURRENCE: 

Exceedance of radiation monitor setpoint results in actuation of containment isolation valves, 
and Engineered Safety Feature (ESF), associated with the steam jet air ejector exhaust system.  

EVENT DATE: 

August 24, 1996 

REPORT DUE DATE: 

September 23, 1996 

REFERENCE: 

CITRS (Condition Identification and Tracking System) No. 96-E01975 

PAST SIMILAR OCCURRENCES: 

Although there have been a number of ESF actuations due to setpoint practice for radiation 
monitors, none have involved the steam jet air ejector radiation monitor.  

DESCRIPTION OF OCCURRENCE: 

On August 24, 1996 at approximately 2100 hours, with the plant operating at 100% power, the 
Steam Jet Air Ejector Radiation Monitor (R-45) alarmed during the process of transferring the 
non-condensable gas removal for the condenser from the electric-driven vacuum pumps to the 
steam jet air ejectors. Automatic diversion of the ejector exhaust to the containment 
atmosphere occurred as designed. The normal exhaust flow path was automatically 
reestablished when the alarm was reset.  

ANALYSIS OF OCCURRENCE: 

Accumulation of non-condensable gases in the condenser will result in a gradual decrease in 
vacuum and efficiency. These gases, due mainly to air leakage into the system, are removed 
from the condensers by three steam jet air ejector sets or a condenser vacuum pump.
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ANALYSIS OF OCCURRENCE (continued): 

Normally, the non-condensable gases are released to the atmosphere by the air ejector and 
vacuum pump exhaust system. In the event of tube leakage in a steam generator, the exhaust 
is automatically diverted to the containment. Diversion is accomplished by air operated, three
way valves which route the exhaust gases to a blower and then through two series, normally 
closed, containment isolation valves which also close on a phase A containment isolation 
signal. The system is actuated by radiation monitor R-45 located on the air ejector normal 
exhaust header. When the alarm setpoint of R-45 is exceeded, the steam supply to the priming 
jets is isolated, the blower is started, and the two containment isolation valves are opened, all 
actions occurring automatically. The alarm setpoint is adjustable by the operators.  

Monitor R-45 has two setpoints, a "Warn" and an "Alarm". Both "Warn" and "Alarm" annunciate 
in the Central Control Room while only the higher alarm setpoint diverts the air ejector exhaust 
to containment. Plant procedures require that the warn setpoint be as close to the normal 
steady-state value as possible, but not to exceed approximately three times that value or three 
times the background, as applicable. The alarm setpoint should not exceed a pre-determined 
maximum value (2.97E-3 uCi/cc), which represents approximately 1% of the instantaneous 
release limit.  

The philosophy of setting the alarm well below 2.97E-3 uCi/cc is to select a value that is 
conservatively low such that a potential source -of excessive radioactive material can be 
diverted before larger quantities can be released. This conservative approach may result in 
unnecessary actuations to the open position of the steam jet air ejector containment isolation 
valves. However,. this is presently considered to be a preferred approach because it provides 
additional margin to prevent radioactive releases.  

For this event, the setpoint on monitor R-45 was exceeded due to an undetermined reason.  
However, the observed momentary spike of 8.7E-6 uCi/cc (which represents approximately 210 
counts per minute, gross), although it exceeded the setpoint (8E-6 uCi/cc) of R-45, did not 
cause release rate to approach regulatory limits and, in fact, represents a diversion of a very 
small fraction of the total release from this pathway during the month. The alarm setpoint was 
set at greater than 1000 times below the regulatory limit. Therefore, the safety significance of 
this event is minimal. This report is being made, however, because the containment isolation 
valves, which are Engineered Safety Feature (ESF) components, in the diversion flow path to 
containment actuated open. This event is reportable per 10 CFR 50.73(a)(2)(iv) because it 
involved the automatic actuation of ESF components. The actuation of the ESF components 
was not in response to an ESF signal and was not required to mitigate any adverse radiological 
event.
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CAUSE OF OCCURRENCE: 

This occurrence resulted from the operating practice of maintaining the radiation monitor alarm 
setpoint at a low value above the steady-state indications. This alarm value is conservative 
with respect to, and significantly below, the allowable release limits.  

There are several possible reasons for the setpoint exceedance: 

1. A spurious electrical spike in the 120V electrical supply system.  

2. An actual momentary spike in radiation level. Since other radiation monitors did not 
confirm an increase in activity, this is not considered likely.  

3. The process of transferring from the vacuum pump to the steam jet air ejectors may 
result in pressure and flow changes in the system. These fluctuations could result in 
momentary anomalous readings by the instrument at the low end of its sensitivity 
range.  

Although the specific cause is indeterminate, the monitor did not malfunction but only reacted to 
process conditions or was affected by external factors.  

CORRECTIVE ACTIONS: 

There have been a number of ESF actuations in the past due to the conservative setpoint 
practice for plant radiation monitors. As previously stated, this is presently considered to be a 
preferred approach because it provides additional margin to prevent radioactive releases.  
However, an evaluation will be made of current practice to determine if setpoint changes can be 
made which would still maintain a conservative approach to releases of radioactivity.
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