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On January 31, 2024, a steam leak was identified near the High Pressure Coolant Injection (HPCI) drain line 
steam trap. This issue was entered into the work management process. The steam leak was later noted as 
degraded on February 19, 2024, and during a walkdown on February 22, 2024, to support the work order for 
repair, a maintenance technician identified steam potentially coming from the piping between the HPCI steam 
trap and a HPCI downstream valve. As a result of this potential through-wall pipe leak, Operations declared 
HPCI inoperable at 1718 hours on February 22, 2024, and entered the applicable Technical Specifications 
Condition. 

An eight-hour non-emergency event notification (EN 56989) was made to the Nuclear Regulatory Commission. 

The HPCI trap assembly (steam trap, outlet valve, and piping) was replaced and HPCI was returned to operable 
status at 2101 on February 24, 2024. A failure analysis will be performed on the removed HPCI trap assembly to 
determine the cause of the failure. This report will be supplemented. 
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At the time of the event on January 31, 2024, Cooper Nuclear Station (CNS) was in Mode 1, Power Operation, 
at 100 percent steady-state power. 

BACKGROUND 

The High Pressure Coolant Injection (HPCI) system [EIIS:BJ] provides protection to the core in case of a small 
break in the reactor coolant pressure boundary which does not result in a rapid depressurization of the reactor 
vessel [EIIS:RPV]. The HPCI system permits the nuclear plant to be shutdown while maintaining sufficient 
reactor vessel water inventory until the reactor vessel is depressurized. HPCI continues to operate until 
reactor vessel pressure is below the pressure at which Low Pressure Coolant Injection system [EIIS:BO] 
operation or Core Spray system [EIIS:BM] operation can be used to maintain core cooling. 

HPCI consists of a steam turbine assembly [EIIS:TRB] driving a multi-stage booster and main pump assembly 
[EIIS:P] and system piping valves, controls and instrumentation. The HPCI turbine is driven by steam from the 
reactor which is generated by decay and residual heat. 

The HPCI turbine drain line steam trap, HPCI-TP-S57, provides a drain path for the HPCI steam supply drip leg 
since the HPCI steam supply block valve is normally closed preventing steam from supplying the turbine. 
Condensate forms from the steam in the drip leg. HPCI-TP-S57 allows the high pressure condensate to pass 
through it to the lower pressure drain line to the Main Condenser [EIIS:SG]. The trap is designed to prevent 
high pressure steam from passing through the drain with the condensate. HPCI-TP-S57 is manufactured by 
Yarway Corporation, model 515BSWR. 

HPCI is a single train system and is required to be operable to satisfy the requirements of Technical 
Specifications (TS) 3.5.1. 

EVENT DESCRIPTION 

On January 31, 2024, a station operator identified a steam leak near HPCI-TP-S57. The steam leak could be 
heard once entering the HPCI room and an approximate six-inch steam plume was visible around HPCI-TP-
S57. This issue was entered into the work management process for repair. On February 19, 2024, during a 
subsequent station operator tour, the steam leak had degraded. Condensation was no longer completely 
contained in the catch basin; floor troughs and drains had completely captured the remaining condensation. 
The operability reviews for these conditions assessed the steam leak as coming from the body to bonnet 
gasket of HPCI-TP-S57 which is not considered American Society of Mechanical Engineers (ASME) code 
leakage (leakage from mechanical connections is classified as non-code leakage). Based on the leakage being 
non-code leakage, not impacting surrounding HPCI equipment, and HPCI steam pressure unaffected, HPCI 
remained operable. 
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On February 22, 2024, during a walkdown performed prior to scheduled corrective maintenance for the HPCI 
steam leak, a maintenance technician discovered that the steam leak was potentially coming from drain line 
piping between HPCI-TP-S57 and down stream valve HPCI-V-130, HPCI steam line drip-leg drain trap outlet 
valve. HPCI was declared inoperable at 1718 hours on February 22, 2024, and Operations entered TS 3.5.1, 
Condition C.2 to restore HPCI to operable status within 14 days. 

Following removal of piping insulation, it was determined the HPCI drain line piping had developed a 
through-wall leak located on the HPCI-TP-S57 downstream weld toe. The trap assembly (HPCI-TP-S57, 
HPCI-V-130, and drain line piping) was replaced and post-work testing completed. HPCI was declared operable 
at 2101 hours on February 24, 2024, and Operations exited TS 3.5.1, Condition C. 

The removed piping was visually inspected by borescope and an ultrasonic test (UT) performed. The UT 
indicated significant loss of pipe thickness near HPCI-TP-S57. The HPCI drain line piping between 
HPCI-TP-S57 and HPCI-V-130 is one-inch, Class II carbon steel and is within the ASME Section XI Class 2 
(high energy piping) boundary. 

BASIS FOR REPORT 

Since HPCI is a single-train system, this event is being reported per 10 CFR 50.73(a)(2)(v)(D), "Any event or 
condition that could have prevented the fulfillment of the safety function of structures or systems that are 
needed to mitigate the consequences of an accident." 

An eight-hour non-emergency event notification (EN 56989) was also made to the Nuclear Regulatory 
Commission (NRC). 

An engineering review was completed and concluded there was evidence HPCI was inoperable back to the 
date the steam leak was discovered; i.e., on January 31, 2024. Based on this information, HPCI was 
inoperable from January 31, 2024, until February 24, 2024. TS 3.5.1, Condition C.2, to restore HPCI system to 
operable status, applies which has a completion time of 14 days. Based on exceeding the TS completion time, 
this event is also reportable under 10 CFR 50.73(a)(2)(i)(B) as any operation or condition which was prohibited 
by TS. 

SAFETY SIGNIFICANCE 

Engineering evaluated the effects resulting from the HPCI steam line leak downstream of steam trap 
HPCI-TP-S57. The effects of the steam leak were determined for the identified through-wall hole size and 
conservatively assumed that HPCI-TP-S57 failed in the open position. 

The results of this evaluation demonstrated that the temperatures and pressures remain acceptable for the 
equipment located in the affected spaces during the limiting conditions of a high energy line break and the post 
loss of coolant accident heat-up environment. The components in the affected areas are qualified for the 
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maximum possible relative humidity and the environmental qualification program normal and accident total 
integrated doses remain bounding for the steam leak. The existing flooding analysis remains valid and 
bounding as the steam leak did not impact internal flood heights. Additionally, the steam diverted from the HPCI 
turbine by the steam leak does not impact HPCI system operation. 

The evaluation concluded the HPCI system and components in the affected areas remained capable of 
performing their safety-related functions. Accordingly, this event will not count toward the NRC Safety System 
Functional Failure performance indicator. 

There were no consequences to general safety of the public, nuclear safety, or radiological safety. 

CAUSE AND CORRECTIVE ACTIONS 

The most likely direct cause was steam trap leak-by induced pipe thinning downstream of HPCI-TP-S57 
resulting in a through-wall leak. The HPCI trap assembly was replaced to correct the condition. 

The root cause of this condition is pending awaiting destructive testing and analysis on the removed HPCI trap 
assembly. Following completion of the analysis, a supplement to this report will be submitted. 

PREVIOUS EVENTS 

A review of CNS licensee event reports (LER) for the last three years was performed. There were no previous 
occurrences involving a similar failure to that discussed in this report. The following conditions related to HPCI 
were reported. 

LER 2022-003-00 - Inadvertent HPCI injection into the RPV during HPCI beginning of cycle surveillance 
testing. The injected water increased reactivity and caused a reactor scram [January 11, 2023]. 

LER 2021-003-00 - During surveillance testing, HPCI flow indicating switch, HPCI-FIS-78, failed to trip prior to 
exceeding the TS 3.3.5.1 (Emergency Core Cooling System Instrumentation) function for HPCI pump discharge 
flow-low (bypass) [December 27, 2021]. 

NRC FORM 366A (04-02-2024) Page 4 of 4 


