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At 0724 on June 15, 2022 while at approximately 100 percent power, the Beaver Valley Power Station, Unit No. 1 (BVPS-1)
reactor was manually tripped due to lowering steam generator water levels. This was due to reduced heater drain flow from the
heater drain system (HDS) to the main feedwater pumps (MFPs) when the heater drain receiver normal level control valve,
LCV-1SD-106B, experienced a valve plug to stem separation. The Operators manually tripped the reactor as required per the
predefined trip criteria for low steam generator water level.

This event is being reported pursuant to 10 CFR 50.73(a)(2)(iv)(A) as an event that resulted in a manual actuation of the Reactor
Protection System, 10 CFR 50.73(a)(2)(iv)(B)(1), and the automatic actuation of the Auxiliary Feedwater System, 10 CFR
50.73(a)(2)(iv)(B)(6). Corrective actions include replacing the plug, stem, and pin (trim) of LCV-1SD-106B with an enhanced
design during the next refueling outage (Fall 2022).




NRC FORM 366A U.S. NUCLEAR REGULATORY COMMISSION | APPROVED BY OMB: NO. 3150-0104 EXPIRES: 08/31/2023

(08-2020) Estimated burden per response to comply with this mandatory collection request: 80 hours. Reported

lessons learned are incorporated into the licensing process and fed back to industry. Send comments

LIC ENSEE EVENT RE PORT (LER) regarding burden estimate to the FOIA, Library, and Information Collections Branch (T-6 A10M), U. S.

Nuclear Regulatory ~Commission, Washington, DC  20555-0001, or by e-mail to
CONT' N UATION SH EET Infocollects.Resource@nrc.gov, and the OMB reviewer at: OMB Office of Information and Regulatory
Affairs, (3150-0104), Attn: Desk Officer for the Nuclear Regulatory Commission, 725 17th Street NW,
Washington, DC  20503; e-mail: oira_submission@omb.eop.gov. The NRC may not conduct or
sponsor, and a person is not required to respond to, a collection of information unless the document
requesting or requiring the collection displays a currently valid OMB control number.

(See NUREG-1022, R.3 for instruction and guidance for completing this form
http://www.nrc.gov/reading-rm/doc-collections/nuregs/staff/sr1022/r3/)

1. FACILITY NAME 2. DOCKET NUMBER 3. LER NUMBER
YEAR SEQUENTIAL REV
NUMBER NO.

Beaver Valley Power Station, Unit 1 05000 334 2022
- 001 - 00

NARRATIVE
Energy Industry Identification System (EIIS) codes are identified in the text as [XX].

BACKGROUND

The Unit 1 Heater Drains System (HDS) [SN] is designed to collect drains from the feedwater heaters, main turbine
reheater steam coils, and moisture separators and deliver the condensate to the Main Feedwater Pumps (MFPs) [SJ] as
steam generator feedwater.

Either of two full size heater drain pumps take suction from the heater drain receiver and discharge into the MFP suction
header. The MFPs deliver the feedwater to the steam generators.

Normal level is maintained in the heater drain receiver by modulation of the level control valve, LCV-1SD-106B [LCV], at
the discharge of the heater drain pumps.

HDS flow rates are based upon supplying sufficient heater drain flow, together with the condensate system [SG], to satisfy
the operational requirements of the steam generator MFPs. The HDS is designed to supply 25 percent of full feed flow
required for operation of the steam generator MFPs.

DESCRIPTION OF EVENT

At 0100 on June 13, 2022 while at full power operation, heater drain pump flow oscillations were identified with indications
that LCV-1SD-106B was binding. An action plan was developed if the LCV were to fail and operators were briefed for a
potential controlled down power.

At 0724 on June 15, 2022 while at approximately 100 percent power, the BVPS-1 reactor was manually tripped due to
lowering steam generator water levels. This was due to reduced condensate flow from the HDS to the MFPs when
LCV-1SD-106B experienced a valve plug to stem separation.

The trip was not complicated and the plant was stabilized in Mode 3. All control rods [AA] fully inserted into the reactor
core. The Auxiliary Feedwater System (AFW) [BA] automatically actuated on low steam generator water level as
expected, and the AFW system performed as designed. There was no safety-related equipment inoperable at the start of
the event that contributed to the event.
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CAUSE OF EVENT

The direct cause of the need to perform the manual reactor trip was the lowering steam generator levels due to reduced
heater drain flow from the HDS to the MFPs. This was the result of LCV-1SD-106B experiencing a valve pin failure and
plug to stem separation.

The apparent cause is that the design of the valve assembly is less than adequate due to lack of pre-load on the threaded
connection at the stem and plug making this connection prone to loosening and separating. Stress and fatigue from
system flow induced vibration with this condition led to the wearing away of the stem threads and eventual failure of the
locking pin which allowed the stem/plug separation. The pin is intended to only be a locking device and is not designed to
support the load applied to the stem. To ensure the pin is not overloaded, the stem must be properly torqued to the valve

plug.

A contributing cause is the organization did not have an adequate consequence bias for risk from a previous similar event
in May 2021. In May 2021, LCV-1SD-106B also experienced a pin failure and plug/stem separation that resulted in a
controlled down power to repair the valve. The valve was repaired by replacing the pin and stem, however the existing
plug was reinstalled due to parts availability. It was perceived that the used plug would allow the valve to operate reliably
to the next refueling outage and that the organization could predict and control the plant should the valve exhibit
degradation. The valve was not classified or evaluated as a single point vulnerability (SPV) to a reactor shutdown.

ANALYSIS OF EVENT

The event was reported per Event Notification 55943 as an event that resulted in the actuation of the reactor protection
system, 10 CFR 50.72(b)(2)(iv)(B), and a specific system actuation, 10 CFR 50.72(b)(3)(iv)(A). This event is reportable
pursuant to 10 CFR 50.73(a)(2)(iv)(A) as an event that resulted in a manual actuation of the Reactor Protection System,
10 CFR 50.73(a)(2)(iv)(B)(1), and the automatic actuation of the Auxiliary Feedwater System, 10 CFR 50.73(a)(2)(iv)(B)

(6).

The plant risk associated with the BVPS-1 reactor trip on June 15, 2022, is considered to be very low. This is based on the
change in average core damage frequency derived using the conditional core damage probability and change in average
large early release frequency derived using conditional large early release probability for the event. Therefore, this event
had very low safety significance.
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CORRECTIVE ACTIONS

Completed Actions:

1) The level control valve, LCV-1SD-106B, was repaired with a new trim. BVPS-1 was returned to service and

synchronized to the grid on June 17, 2022.

Planned Actions:

1) Replace the trim of LCV-1SD-106B with an enhanced design during the next refueling outage (Fall 2022). The new
valve assembly will have an improved shouldered stem design, a hardened stem pin, and a hardened stainless-steel stem

to resolve the potential for loosening.

2) Evaluate whether LCV-1SD-106B should be classified as a SPV.

PREVIOUS SIMILAR EVENTS

A review of the previous three years was performed. A previous event occurred in May 2021 when LCV-1SD-106B failed
due to a plug/stem separation. The valve was repaired by replacing the stem and pin, however the existing plug was
reinstalled due to parts availability. The organization did not have an adequate consequence bias for risk as it was
perceived that the used plug would allow the valve to operate reliably to the next refueling outage, and that the
organization could predict and control the plant should the valve exhibit degradation.
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