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ATTN: Document Control Desk 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555-0001 

Shearon Harris Nuclear Power Plant, Unit 1 
Docket No. 50-400/Renewed License No. NPF-63 

Subject: Licensee Event Report 2022-006-00 

Ladies and Gentlemen: 

Duke Energy Progress, LLC, submits the enclosed Licensee Event Report 2022-006-00 in 
accordance with 10 CFR 50.73 for Shearon Harris Nuclear Power Plant, Unit 1 (HNP). This 
report describes a condition associated with inoperability of the auxiliary feedwater pumps. This 
event had no significance with respect to the health and safety of the public. 

There are no regulatory commitments contained within this report. 

Please refer any questions regarding this submittal to Sarah McDaniel at (984) 229-2002. 

Sincerely, 

William Gunter 

Enclosure: Licensee Event Report 2022-006-00 

cc: P. Boguszewski, NRC Senior Resident Inspector, HNP 
M. Mahoney, NRC Project Manager, HNP 
NRC Regional Administrator, Region II 
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✔ ✔

Sarah McDaniel, Regulatory Affairs Engineer (984) 229-2002

X BA FCV M120 Y

✔ 03 20 2023

At 20:50 Eastern Daylight Time on October 27, 2022, with Shearon Harris Nuclear Power Plant, Unit 1 (HNP), in Mode 3, 
conditions existed such that all auxiliary feedwater (AFW) pumps were declared inoperable. The capability to throttle flow to the 
'B' steam generator was not maintained due to improper operation of a flow control valve, 1AF-51, which is located in the 
discharge piping line to the ‘B’ steam generator from the common header of the motor-driven AFW pumps. Since 1AF-51 
operation can impact AFW flow control from the common header of the motor-driven AFW pumps, both motor-driven AFW 
pumps were declared inoperable. The turbine-driven AFW pump was inoperable at the time of this event due to incomplete post-
maintenance testing following planned maintenance. The motor-driven AFW pumps were able to supply discharge flow to the 
steam generators during this event since the 1AF-51 failure never impacted the valve’s ability to open. Based upon the declared 
inoperability of all three AFW pumps, this condition was reported on October 28, 2022, under 10 CFR 50.72(b)(3)(v) as a 
condition that could have prevented the fulfillment of the safety function of structures or systems that are needed to: (D) mitigate 
the consequences of an accident, by event notification number 56186. This event had no impact on the health and safety of the 
public. The cause of the 1AF-51 inoperability was an actuator malfunction. The actuator for 1AF-51 was replaced to restore 
proper flow control capability. Causal factors for the actuator malfunction will be determined from the ongoing cause evaluation. 
Once the evaluation is complete, a supplemental report will be issued containing the causal factors for this event.
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Note: Energy Industry Identification System (EIIS) codes are identified in the text within brackets []. 

A. Background

Prior to the event, Shearon Harris Nuclear Power Plant, Unit 1 (HNP), was operating in Mode 3 following completion of a 
refueling outage. The turbine-driven auxiliary feedwater (AFW) pump [BA P] was inoperable at the time of this event. No 
other structures, systems, or components were inoperable at the time that contributed to the event. 

AFW system [BA] operability ensures that the reactor coolant system (RCS) [AB] can be cooled down to less than 350 
degrees Fahrenheit from normal operating conditions so that the residual heat removal (RHR) system [BP] may be placed 
into operation. The AFW system provides decay heat removal immediately following a station blackout event, and is 
required to mitigate the loss of normal feedwater [SJ] and feedwater line break accidents analyzed in the HNP Final Safety 
Analysis Report (FSAR).  

The flow control valve, 1AF-51 [FCV], is normally open and is located in the discharge piping line to the ‘B’ steam 
generator [SG] from the common header of the motor-driven AFW pumps [BA Ps]. This valve must be capable of 
automatically opening, if closed or throttled closed for low power or shutdown of feedwater flow, upon generation of any 
signal which starts the motor-driven AFW pumps. This function is necessary to provide a path for AFW flow to the 
associated steam generator. An electrohydraulic hydramotor actuator is used to control 1AF-51 position that energizes-to-
close and returns open by a spring upon decrease in control signal or interruption of control power. 1AF-51 must also be 
capable of automatic closure on receipt of an AFW isolation signal. This isolation function protects against feeding AFW to 
a faulted steam generator and assures that minimum required flow is directed to the unaffected steam generators for the 
RCS cooldown. The valve is installed in series with an isolation valve, 1AF-93 [ISV], that receives its power supply from a 
separate engineered safety features (ESF) [JE] bus to ensure isolation of a faulted steam generator in the event of a 
single active failure of either valve.   

The HNP Technical Specification (TS) 3.7.1.2 limiting condition for operation (LCO) requires at least three independent 
steam generator AFW pumps and associated flow paths to be operable in Modes 1, 2, and 3. With one AFW pump 
inoperable, action must be taken to restore the required AFW pumps to operable status within 72 hours or in accordance 
with the risk-informed completion time program or to be in at least hot standby within the next 6 hours and in hot shutdown 
within the following 6 hours. With two AFW pumps inoperable, action must be taken to be in at least hot standby within 6 
hours and in hot shutdown within the following 6 hours. With three AFW pumps inoperable, action must be taken 
immediately to initiate corrective action to restore at least one AFW pump to operable status as soon as possible.  

Based upon the declared inoperability of all three AFW pumps, this condition was reported under 10 CFR 50.72(b)(3)(v) 
as a condition that could have prevented the fulfillment of the safety function of structures or systems that are needed to: 
(D) mitigate the consequences of an accident, by event notification number 56186. This condition is also reportable under
10 CFR 50.73(a)(2)(v) as “any event or condition that could have prevented the fulfillment of the safety function of
structures or systems that are needed to: “(D) mitigate the consequences of an accident.”

Based upon 1AF-51 demonstrating the same control malfunction following the reactor trip on October 30, 2022, at 06:53 
Eastern Daylight Time (EDT) as it did on October 20, 2022, HNP personnel have concluded that 1AF-51 was inoperable 
while HNP was in Modes 1, 2, and 3 beginning from the initial Mode 3 entry ascending on October 27, 2022, at 13:32 EDT 
through October 31, 2022, at 11:22 EDT. Therefore during this time period, HNP was in Modes 1, 2, and 3 with two AFW 
pumps inoperable after the turbine-driven AFW pump was restored to operable on October 29, 2022, at 06:25 EDT, for 
greater than six hours, which does not meet the TS 3.7.1.2 LCO. TS LCO 3.0.4 requires all LCOs to be met for the plant 
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condition to be entered, prior to entry. Therefore, this event is reportable per 10 CFR 50.73(a)(2)(i)(B) as “any operation or 
condition which was prohibited by the plant’s Technical Specifications.” 

B. Event Description

At 20:50 EDT on October 27, 2022, with HNP in Mode 3, conditions existed such that all AFW pumps were declared 
inoperable. The capability to throttle flow to the 'B' steam generator was not maintained due to improper operation of 
1AF-51, which is located in the discharge piping line to the ‘B’ steam generator from the common header of the motor-
driven AFW pumps. Since 1AF-51 operation can impact AFW flow control from the common header of the motor-driven 
AFW pumps, both motor-driven AFW pumps were declared inoperable. The turbine-driven AFW pump was inoperable at 
the time of this event due to incomplete post-maintenance testing following planned maintenance. The motor-driven AFW 
pumps were able to supply discharge flow to the steam generators during this event since the 1AF-51 failure never 
impacted the valve’s ability to open.  

1AF-51 was considered to be operable on October 28, 2022, at 11:22 EDT, following an oil change on the actuator, 
connection checks, and an acceptable stroke test. The turbine-driven AFW pump operability was restored on October 29, 
2022, at 06:25 EDT. HNP entered Mode 2 on October 29, 2022, at 08:14 EDT and entered Mode 1 on October 29, 2022, 
at 20:11 EDT with all AFW pumps considered to be operable. On October 30, 2022, at 06:53 EDT, 1AF-51 was declared 
inoperable due to not throttling shut as expected following a reactor trip while HNP was in Mode 3. Based upon 
investigation, it was determined that the 1AF-51 actuator installed during the refueling outage on October 20, 2022, 
needed to be replaced and that the valve actuator was not reliable while HNP was in Modes 1, 2, and 3 from October 27, 
2022, at 13:32 EDT through October 31, 2022, at 11:22 EDT when HNP entered Mode 4 to repair the 1AF-51 actuator. 
Since HNP remained in Modes 1, 2, and 3 for greater than six hours with 1AF-51 inoperable, TS 3.7.1.2 LCO was not met.  

C. Causal Factors

The cause of the 1AF-51 inoperability was an actuator malfunction. Causal factors for the actuator malfunction will be 
determined from the ongoing cause evaluation. Once the evaluation is complete, a supplemental report will be issued 
containing the causal factors for this event.  

D. Corrective Actions

The actuator for 1AF-51 was replaced to restore proper flow control capability. Additional actions will be determined as 
needed following completion of the cause evaluation. 

E. Safety Analysis

The AFW system is designed to detect conditions indicative of a steam line or feedwater line break and automatically 
isolate AFW flow to the affected steam generator. Although isolation of AFW flow to the faulted steam generator will occur 
within about sixty seconds, the steam line break analysis conservatively delayed AFW isolation until ten minutes. The 
feedline break analysis assumes only two AFW pumps are available, and one steam generator is isolated within sixty 
seconds. Prompt isolation is conservative for this analysis, so any delay in isolation would be a benefit to the analysis 
results. Two cases are evaluated in this analysis. One case assumes offsite power is maintained with one motor-driven 
AFW pump feeding two intact steam generators and the other case assumes a loss of offsite power with two motor-driven 
AFW pumps feeding two intact steam generators. The results of this analysis show that there is adequate AFW flow to 
remove decay heat through two steam generators. 
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During the time period that 1AF-51 was inoperable, 1AF-93 was operable and available to isolate the ‘B’ steam generator 
and to control ‘B’ steam generator level to prevent an overfill condition. Operators have procedure guidance to use 1AF-93 
as needed to control ‘B’ steam generator level and did so following the reactor trip on October 30, 2022. There is a 
reasonable expectation that the safety function would have been fulfilled with 1AF-93 operation. 1AF-51 was considered 
inoperable due to the inability to throttle close to control and isolate AFW flow as needed. Therefore, the 1AF-51 inability 
to stroke close within its assumed ESF response time did not challenge assumptions in the HNP FSAR accident analysis, 
since 1AF-93 was available to isolate the ‘B’ steam generator. The condition did not result in a safety system functional 
failure and had no adverse impact on the health and safety of the public.  

NEI 99-02, Revision 7, "Regulatory Assessment Performance Indicator Guidelines," states the following for inclusion of 
events on the NRC Mitigating Systems Performance Indicator for Safety System Function Failures (SSFF), "The level of 
judgment for reporting an event or condition under paragraph (a)(2)(v) as an SSFF is a reasonable expectation of 
preventing the fulfillment of a safety function." Based on this guidance and the above analysis showing the safety function 
can be reasonably expected to be met within the required period, this event will not be counted as a SSFF. 

F. Additional Information

There have been no events at HNP similar to the event documented in this LER in the past three years. 
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