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On September 26, 2022, at 0306 EDT, while the reactor was sub-critical and inserting control rods for a 
planned refueling outage, James A. FitzPatrick Nuclear Power Plant (JAF) experienced a reactor scram and 
Group 1 isolation on low steam line pressure logic. As a result of Group 1 isolation signal seven out of eight 
Main Steam Isolation Valves (MSIV) isolated. ‘A’ outboard MSIV (29AOV-86A) failed to isolate on the initial 
signal. The Reactor Protection System (RPS) actuated, resulting in all control rods being fully inserted, and 
manual actuation of RCIC. This event is reportable in accordance with 10 CFR 50.73(a)(2)(iv)(A). 

The cause of RPS actuation was determined to be a failure of the reactor mode switch (05A-S1) to enact the 
logic required to bypass MSIV isolation on low main steam line pressure and RPS actuation on MSIV closed 
position. A supplement report will be submitted when all corrective actions have been finalized. 
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NARRATIVE 

Event Description 

On September 26, 2022, James A. FitzPatrick Nuclear Power Plant (JAF) was reducing power for a planned 
plant shutdown for a refuel outage. At the time of the Scram, no structures, components, or systems were 
inoperable at the start of the event and contributed to the event. Control rods [EIIS identifier: AA] were being 
inserted and reactor power and pressure was decreasing. 

At 0230, operators placed the mode switch (05A-S1) [JE] in Startup/Hot Standby (Mode 2). 

At 0306, an unplanned Scram signal was received due to a Group 1 isolation on low main steam line [SB] 
pressure. 

All control rods were fully inserted. Main Steam Isolation Valves (MSIV) [SB] isolated except ‘A’ outboard 
MSIV (29AOV-86A) failed to close. primary containment isolation system (PCIS) [JM] isolated valves in 
multiple systems according to group 1 isolation. When the PCIS was reset, 29AOV-86A was then manually 
isolated. 

At 0530, Operators made the decision to place Reactor Core Isolation Cooling (RCIC) system [BN] in service 
to augment pressure and level to assist in transition to feedwater [SJ] and condensate [SD] systems. At 0751, 
RCIC was shut down and in a standby lineup. 

The NRC was notified of this event at 0541 by ENS 56119 in accordance with 10 CFR 50.72(b)(2)(iv)(B) 
Reactor Protection System (RPS) actuation while critical and 10 CFR 50.72(b)(3)(iv)(A) for systems actuation. 
A reactor engineering analysis of reactor criticality was performed for the period of time prior to the event, and 
it was determined that the reactor was sub-critical. On October 4, 2022, ENS 56119 was updated to retract 
10 CFR 50.72(b)(2)(iv)(B). 

The ‘A’ outboard MSIV (29AOV-86A) failed to close, but the safety function for ‘A’ main steam line isolation 
was successful because the inboard MSIV isolated successfully. 

Event Analysis 

The Scram was initiated by an RPS actuation, which was initiated by MSIV closure, and MSIV isolation 
actuation was initiated by low main steam line pressure. The RPS actuation on MSIV closed position, and 
MSIV isolation on low main steam line pressure are not required to actuate in Mode 2 and should have been 
bypassed by mode switch position contacts. Mode 2 supports conditions at low reactor power, such as startup 
and shutdown, where the analyzed plant transient events for these required system actuations are not 
applicable. 

The investigation confirmed the Mode Switch (05A-S1) was changed to Mode 2 by the Operator; however, 
some trip bypasses were not engaged. As the plant reduced power for the planned refuel outage, the 
un-bypassed trip setpoints actuated Group 1 isolation valves in multiple systems, including RPS, and MSIV 
system actuation. The automatic actuation of these systems and manual actuation of RCIC is reportable in 
accordance with 10 CFR 50.73(a)(2)(iv)(A). The Failure Modes Causal Team (FMCT) identified the most likely 
cause of failure of proper switch contacts make-up as performance of first-time preventative maintenance 
activity to inspect mode switch on operation. During this activity the mode switch was deliberately operated 
slowly to perform detailed inspection of switch components and gearing. This style of operation resulted in all 
contacts not making up properly when switch was operated. 
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Similar Events 
No similar events were identified at JAF. 

Corrective Actions 

Completed Actions 

A Failure Mode Causal Team (FMCT) was formed to identify most likely causes and assist in completion of 
troubleshooting actions prior to plant start-up. During troubleshooting, no abnormal component degradation 
was identified when 05A-S1 was inspected. Prior to startup, 05A-S1 was tested satisfactorily. 

Operating procedure OP-65 revision was completed prior to reactor start-up adding requirements to ensure 
when the mode switch position is changed the proper switch contact logic is validated by redundant 
indications. 

29AOV-86A was repaired prior to startup with a new air pack and solenoid valve cluster assembly. The 
replaced items were sent to PowerLabs for failure analysis. 

Planned Actions 

An investigation into the cause of 05A-S1 contacts not bypassing trip setpoints is ongoing and will be 
submitted as a supplement to this event report by January 31, 2023. 

Safety Significance 
There were no actual or potential nuclear or radiological consequences during this event. 

Plant systems operated in response to this event as expected with the exception that a single component 
(29AOV-86A) of the MSIV system did not isolate. The redundant in inboard component fulfilled the safety 
function of the MSIV system. In addition, Safety/relief valves were not required to control pressure. 
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