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The As-Found test results for eleven Safety/Relief Valve (S/RV) pilot assemblies during the 2022 Refueling 
Outage at James A. FitzPatrick Nuclear Power Plant (JAF) identified five (5) S/RV pilot assemblies that lifted 
outside of the allowable tolerance required by Technical Specifications (TS) Surveillance Requirement 3.4.3.1. 
Five (5) three-stage S/RVs were found out of tolerance low. Therefore, the TS inoperability of the five (5) 
S/RVs resulted in a reportable condition pursuant to 10 CFR 50.73(a)(2)(v)(D). 

This condition did not affect the S/RV safety function to relieve vessel overpressure in accordance with the 
transient analysis. A low lift setpoint reduces the margin for inadvertent SRV actuation. 

The failed S/RV were replaced during the outage. An investigation into the cause of this condition is ongoing 
and a supplement report will be submitted. 
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NARRATIVE 

Background 

The American Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel Code requires the reactor 
pressure vessel be protected from overpressure during upset conditions by self-actuated safety valves. As part 
of the nuclear pressure relief system, the size and number of Safety/Relief Valves (S/RV) are selected such 
that peak pressure in the Reactor Coolant Pressure Boundary (RCPB) will not exceed the ASME Code limits. 

The James A. FitzPatrick Nuclear Power Plant (JAF) used eleven (11) three-stage Target Rock S/RV [EIIS 
Identifier: SB] for emergency pressure relief during operating Cycle 25. These valves are located on the main 
steam lines between the reactor vessel and the first isolation valve within the drywell. Each S/RV discharges 
steam through a discharge line to a point below the minimum water level in the suppression pool. 

The S/RVs can actuate by either of two modes: the safety mode or the relief mode. In safety mode (or spring 
mode of operation), the spring-loaded pilot valve opens when steam pressure at the valve inlet overcomes the 
spring force holding the pilot valve closed. Opening the pilot valve allows a pressure differential to develop 
across the main valve piston and opens the main valve. This satisfies the code requirement. The Technical 
Specification (TS) Surveillance Requirement (SR) 3.4.3.1 requires verification that the safety function lift 
setpoint of the required S/RVs is 1,145 +/- 34.3 psig. Following testing, lift settings shall be within +/- 1%. 

The purpose of the lower setpoint tolerance is to ensure sufficient margin exists between the normal operating 
pressure of the system and the point at which the S/RVs actuate in the safety mode. The nominal operating 
pressure of the reactor pressure vessel (RPV), at power, is 1,040 psig. For the low tolerance as-found setpoint 
of -3 percent, the S/RV would lift at 1,110.7 psig and provide an operating margin of 70.7 pounds per square 
inch differential (psid) between the nominal reactor operating pressure and the lowest margin lift pressure. 
This provides sufficient margin to prevent unwanted actuation of the S/RVs postulated to occur during 
pressurization transients. 

Event Description 

During the JAF Refuel Outage 25, at 0 percent power in Plant Mode 5, work scope removed 6 S/RVs for 
replacement from locations B, D, F, G, H, and L and were shipped to testing vendor NWS Technologies for 
as-found testing. 

On September 29, 2022, the test found that B S/RV failed its as-found pressure setpoint. Two additional 
valves C and J were selected as the expanded testing scope; these two S/RVs were removed and shipped to 
NWS for testing. On October 1, 2022, the G and D failed as-found testing which resulted in all 11 S/RVs 
needing to be tested. On October 2, 2022, J failed as-found testing and on October 9, 2022, the A failed. 

Five of the eleven three-stage S/RV pilots failed low. As-found failed test results are tabulated below: 
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Table 1 – As-Found Test Results 

In-service 
Location 

Pilot Serial 
Number 

First Test 
(psig) 

Acceptance Range 
(1110.7 – 1179.3 psig)

02RV-71A 119 1109 Unsat – Low 

02RV-71B 90 1094 Unsat – Low 

02RV-71D 97 1105 Unsat – Low 

02RV-71G 27 1100 Unsat – Low 

02RV-71J 21 1099 Unsat – Low 

 

Event Analysis 

The TS inoperability of the five (5) S/RVs is a reportable condition in per 10 CFR 50.73(a)(2)(v)(D). The cause 
of this condition has not been determined at this time. Disassembly and failure analysis will be performed at 
NWS Technologies in support of this evaluation. A supplemental report will be submitted by April 28, 2023. 

Similar Events 

A series of LER events ending with LER-2019-003 dated September 20, 2019 (JAFP-19-0091), documents a 
corrosion bonding issue with 2-stage model S/RV. It resulted in increased setpoint drift during as-found 
testing. This condition is not applicable to this event due to the 2-stage model no longer being installed. 

LER-2017-004-01 dated March 30, 2018 (JAFP-18-0033), reported corrosion bonding on 2-stage S/RV and 
the as-found results included one 3-stage S/RV (02RV-71C) testing low out of tolerance. The cause of the 
3-stage S/RV was that its original calibration was in the lower half of the acceptance range. 

FAILED COMPONENT IDENTIFICATION: 

Manufacturer: Target Rock 
Manufacturer Model Number: 0867F-001 
Manufacturer Code: T020 
Component Code: RV 
FitzPatrick Component ID: 02RV-71A, 02RV-71B, 

02RV-71D, 02RV-71G, 02RV-71J

Corrective Actions 

Completed Actions 

Replaced all 11 S/RV locations prior to refuel outage startup with refurbished and certified components. 

Planned Actions 

The 5 failed S/RV were sent to NWS Technologies for further investigation. 
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Safety Significance 

Nuclear safety – There were no actual consequences caused by this condition. This condition does not affect 
the ASME overpressure transient analysis. The potential consequence of a low out-of-tolerance SRV setpoint 
is inadvertent S/RV lifting during normal operating pressure or early lifting during postulated accident 
scenarios. The lowest as-found test “B” of 1094 psig has 54 psig margin to the nominal operating pressure. 
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