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Subject: 

Dear Sir or Madam: 

LER: 2022-001, Exhaust Drain Pot Line Filled with Water up to HPCI 
Turbine due to Relay Failure 

This report is being submitted pursuant to 10 CFR 50. 73(a)(2)(v)(D). 

There are no new regulatory commitments contained in this report. 

Questions concerning this report may be addressed to Mr. Richard Sullivan, Regulatory 
Assurance Manager, at (315) 349-6562. 
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Enclosure: LER: 2022-001, Exhaust Drain Pot Line Filled with Water up to HPCI 
Turbine due to Relay Failure 

cc: USNRC, Region I Administrator 
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USNRC, Resident Inspector 
INPO Records Center (IRIS) 
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Mr. Richard Sullivan, Regulatory Assurance Manager 
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 315-349-6562 

13. Complete One Line for each Component Failure Described in this Report 

Cause System Component Manufacturer Reportable to IRIS  Cause System Component Manufacturer Reportable to IRIS 

B BJ RLY G080 Y       

14. Supplemental Report Expected 
15. Expected Submission Date 

Month Day Year 

    No     Yes (If yes, complete 15. Expected Submission date)  
Abstract (Limit to 1560 spaces, i.e., approximately 15 single-spaced typewritten lines) 

 

At 1251 EDT on April 29, 2022, while troubleshooting the failure of the High Pressure Coolant Injection (HPCI) 
Exhaust Drain Pot High Level Alarm to clear, it was discovered that the High Pressure Coolant Injection 
exhaust line condensate drain system was not functioning as designed to support removal of condensate from 
the turbine exhaust. Troubleshooting determined that a logic relay failed to start the HPCI Gland Seal 
Condensate pump. This resulted in some water accumulation in the turbine casing. 

Subsequently, the High Pressure Coolant Injection System was declared inoperable. The turbine casing was 
manually drained and the failed relay was replaced. The system was restored to Operable.  

As a result, this condition is being reported under 10 CFR 50.72(b)(3)(v)(D) as a condition that could have 
prevented fulfillment of the safety function at the time of discovery. 
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NARRATIVE 

Background 

The High Pressure Coolant Injection (HPCI) System [EIIS Identifier: BJ] at James A. FitzPatrick Nuclear Power 
Plant (JAF) is a part of the Emergency Core Cooling System (ECCS); HPCI provides and maintains an 
adequate coolant inventory inside the Reactor Pressure Vessel [RPV] to prevent damage to the reactor core 
under postulated accident scenarios. The system is comprised of various components which include pumps, 
valves, piping, and instrumentation. The HPCI system is powered by a steam turbine using steam from the 
reactor. Steam is pressurized up to the admission valve 23MOV-14 which will open to admit steam to the 
HPCI turbine on a system initiation signal. 

HPCI has a Gland Exhaust System to collect steam leakage from the turbine shaft seals, turbine control & stop 
valve stems, and turbine exhaust casing drains. The system works with the HPCI exhaust Drain Pot to collect 
condensation from the bonnets of several valves and the HPCI turbine casing. The condensation is collected 
in the Gland Seal Condenser, and then pumped to Radwaste while in a standby lineup. 

23LS-98 senses level in the Exhaust Drain Pot, causes Annunciator ARP-09-3-3-18 (HPCI Exhaust Drain Pot 
Level High) and opens a valve to allow the Drain Pot to drain to the Gland Seal Condenser. 

23LS-100 senses level in the Gland Seal Condenser, energizes 23A-K31, and auto starts the 23P-141 (HPCI 
Gland Seal Condensate Pump) to pump the Gland Seal Condenser to Radwaste. 

Event Description 

On April 28, 2022, at 2245, control room annunciator ARP-09-3-3-18, HPCI drain pot water level alarm was 
received.  Troubleshooting determined that HPCI logic relay 23A K31 failed to activate the HPCI Gland Seal 
Condensate pump to remove condensate from the turbine exhaust.  As a result, water from 23MOV-14 steam 
leakby had accumulated in the HPCI turbine casing.  

The crew placed the HPCI auxiliary oil pump in Pull to Lock to mitigate any potential impact to personnel while 
draining the HPCI exhaust. The Pull to Lock switch position prevents the HPCI turbine from starting.  The 
HPCI Exhaust Drain Pot was manually drained by Operations.  Following draining, the HPCI system was 
declared operable. 

The condition was reported as a condition which could have prevented fulfillment of a safety function to 
mitigate the consequences of an accident per 10 CFR 50.72(b)(3)(v)(D), as submitted by ENS 55871. 

Event Analysis 

Level switch 23LS-100 senses water level in the HPCI gland seal condenser. On a high level, the level switch 
actuates relay 23A-K31 which alarms in the control room and starts the HPCI gland seal condenser pump 
(23P-141). The pump removes the condensate by pumping the water to the radwaste system. Troubleshooting 
determined that 23A-K31 had failed, preventing the auto start of 23P-141.  This caused the HPCI exhaust 
drain pot to fill with condensate and subsequently a volume of condensate also accumulated in the HPCI 
turbine casing. 

The potential effects of water in the HPCI turbine casing is that a slug of water could cause a HPCI exhaust 
rupture disk diaphragm to be damaged upon HPCI initiation. Another potential effect of water in the turbine 
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exhaust line is that it could cause abnormal turbine operation due to high exhaust pressure. The backup of 
water into the HPCI turbine is a condition that could have prevented the operation of HPCI and is reportable 
per 10 CFR 50.73(a)(2)(v)(D). 

Cause 

The direct cause of this event was a failure of 23A-K31 from actuating 23P-141 to pump down the 
condensate water before it filled the HPCI exhaust drain pot. 

Similar Events 

Condition Report: AR 04381156, Suspected leakage past 23MOV-14, dated October 31, 2020 

FAILED COMPONENT IDENTIFICATION: 

Manufacturer: General Electric 
Manufacturer Model Number: CR2820B SERIES A 
Manufacturer Code: G080 
Component Code: RLY 
FitzPatrick Component ID: 23A-K31

Corrective Actions 

Completed Actions 

Operators manually drained the HPCI Drain Pot 

The HPCI Logic Relay 23A-K31 was replaced 

Planned Actions 

Evaluate PM strategy for affected relay and condensate drain system. 

Perform further analysis on impacts of water in HPCI turbine casing. 

Operations refresher training on Abnormal Condition Monitoring Plans. 

Safety Significance 

Nuclear safety – There were no actual consequences caused by this condition. The potential consequence 
during a postulated accident scenario is when HPCI actuates, the water present in the turbine could damage 
or prevent the system operation. While HPCI is operating, the ability to drain water through the drain pot is not 
required for continued system operation since excess water accumulation is pushed out with steam exhaust. 
The risk for this event is restricted to the period when the relay failed to automatically actuate the pump to 
remove water which was determined to be less than 14 hours. 

References 
Issue Report - IR 04496616, HPCI Exhaust Drain Pot Level Hi Troubleshooting, dated April 29, 2022 

 
 




