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Leak in Minimum Flow Line Makes HPCS and Primary Containment Inoperable
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Desiree M. Wolfgramm (509) 377-4792

✔ 04 17 2017

On December 18, 2016, during a forced plant outage reported under Licensee Event Report (LER)-2016-004, a leak was identified on 

the minimum flow line of the High Pressure Core Spray (HPCS) system downstream of the Primary Containment Isolation Valve. 

HPCS system had been running on minimum flow after being used to maintain Reactor Pressure Vessel water level.  The HPCS line 

leak was identified during a walk down by Operations personnel after the HPCS pump had been secured.  Due to the location of the leak 

downstream of the Primary Containment Isolation Valve, this leak constituted a breach of Primary Containment.  Both HPCS and 

Primary Containment were declared inoperable.   

The cause of the leak was determined to be from a gasketed flange in the HPCS minimum flow piping.  Corrective actions included 

replacing the gasket.  Further evaluation is ongoing and this report will be supplemented once complete. 

✔

✔
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Plant Conditions 

The plant was in a forced shutdown due to a fault on an off-site transmission line [FK] and at the time of discovery the 

plant was in Mode 3 at approximately 450 degrees F reactor temperature and 851 psig reactor pressure. The High 

Pressure Core Spray (HPCS)  system [BG] was activated after the scram to support maintaining Reactor Vessel [RPV] 

inventory instead of Reactor Core Isolation Cooling (RCIC) [BN], which was inoperable after the RCIC pump [P] tripped on 

over-speed due to an Operator misdiagnosing response of RCIC start sequence. There were no other structures, systems 

or components that malfunctioned or that were out of service that contributed to this event.  

Event Description 

On December 18, 2016, during a forced plant outage reported under Licensee Event Report (LER)-2016-004, a leak was 

identified on the minimum flow line of the HPCS system, on the first flange downstream of a Primary Containment [NH] 

Isolation Valve [ISV].  The valve isolates the minimum flow line to the Suppression Pool [BT] from the HPCS pump.  The 

HPCS system injected into the vessel for approximately 1 minute and HPCS then remained on minimum flow operation 

until it was manually shut down by Operations personnel.  The HPCS pump was used in place of RCIC after the RCIC 

pump tripped.   The HPCS line leak was identified during a walk down by Operations personnel after the HPCS pump had 

been secured. Subsequent investigation attributed the leak to deterioration of the upstream gasket [SEAL] for a flow 

restrictor [OR].  The gasket was missing and presumed swept into the Suppression Pool.  Due to the location of this leak 

downstream of the Primary Containment Isolation Valve, this leak constituted a breach of Primary Containment.  Both 

HPCS and Primary Containment were declared inoperable. 

The gasket was replaced and HPCS and Primary Containment were returned to operable status. 

This event was reported in Event Notification #52443 in accordance with reporting criteria 10 CFR 50.72(b)(3)(v)(D), 

Accident Mitigation, for the loss of a single train subsystem in the Emergency Core Cooling System (ECCS) [AB], and 10 

CFR 50.72(b)(3)(ii)(A), Degraded Condition, because the Primary Containment integrity was compromised.   

Cause  

The direct cause of the event was the failure of a gasket in the HPCS minimum flow piping.  An evaluation is in progress 

to determine apparent causes.  This report will be updated when the evaluation is completed.   

Corrective Actions 

Immediate corrective action was to replace the failed gasket to restore operability of HPCS and Primary Containment.   

Previous Occurrences  

Similar occurrences have not been experienced at the Columbia Generating Station in the last ten years.   
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Assessment of Safety Consequences  

The line leakage did not impact the HPCS system injection function.  The HPCS minimum flow line is isolated from the 

HPCS pump during injection operations to the reactor vessel, hence, this leakage due to the failed gasket would not have 

impacted the injection function or flow rate.  Therefore, this minimum flow line leak was not significant with respect to the 

ability of the HPCS pump to provide its design rated flow to the reactor vessel in accident conditions.   

Estimates of the rate and amount of leakage indicate that the leak would not have prevented HPCS from performing its 

safety function during the first 24 hours of operation but it would have impacted the ability of the system to perform its 30-

day mission time, had the HPCS system been initiated in response to a design basis event, because of the loss of 

Suppression Pool inventory via leakage or because of flooding of the HPCS room.  Therefore, this event is being reported 

as a condition that could have prevented fulfillment of a safety function for the single train HPCS system to be able to 

mitigate the consequences of an accident, in accordance with 10 CFR 50.73(a)(2)(v)(D), and constitutes a mitigating 

system functional failure. 

There were no significant actual safety consequences because at the time of the event there was no release of radioactive 

material.  All leakage from the Primary Containment was captured in plant systems within Secondary Containment [JM].  If 

the leak rate would have increased considerably, the HPCS room flood level switches would have alarmed the Control 

Room so that other mitigating actions would have been taken to prevent excessive flooding of the room. 

The HPCS flow restrictors for the minimum flow line form part of the pressure boundary for the Primary Containment; 

therefore, the reported leak in an un-isolable location of the line constitutes a breach in Primary Containment.  This is 

being reported in accordance with 10 CFR 50.73(a)(2)(ii)(A) as a condition that seriously degraded a primary safety 

barrier. 

Energy Industry Identification System Information  

Energy Industry Identification System information codes from IEEE Standards 805-1984 and 803-1983 are represented in 

brackets as [X] and [XX] throughout the body of the narrative.  
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