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Abstract (Limit to 1400 spaces, i.e., approximately 14 single-spaced typewritten lines)

On June 11, 2018, BSEP received the results of testing of eleven main steam line safety relief valves
(SRVs) removed from Unit 1 during the spring 2018 refueling outage. Two of the eleven valves were
found to have as-found lift setpoints of their pilot valves outside the +/-3 percent tolerance required by
Technical Specification (TS) 3.4.3. TS 3.4.3 requires ten of the eleven installed SRVs to be operable.
Since less than ten SRVs were operable, this event is being reported in accordance with

10 CFR 50.73(a)(2)(i)(B) as operation prohibited by the plant's TS. All 11 of the SRV pilot valves were
replaced with certified spares before the startup of Unit 1.

The direct cause of the out of tolerance as-found lift setpoints was corrosion bonding of the SRV pilot

discs-to-the pilot seats. The root cause of the corrosion bonding was an inadequate procedure and work
order instructions. Corrective actions include revising associated procedures to include sufficient detail to
ensure consistent surface preparation and proper quality checks of surface condition are performed prior
to platinum coating.
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Background

Initial Conditions

At the time of the event, Unit 1 was in Mode 1 (i.e., Power Operation), at approximately 100 percent of rated
thermal power (RTP).

Reportability Criteria

Unit 1 Technical Specification (TS) 3.4.3 requires at least 10 of 11 main steam [SB] line safety/relief valves
(SRVs) to be operable. Per Surveillance Requirement (SR) 3.4.3.1, each valve is required to open within
+/- 3 percent of its opening setpoint. As-found testing of the valves indicated that two of the valves had lift
setpoints outside this tolerance. Consequently, the plant operated in a condition which is prohibited by the
TS, that is, with fewer than the required number of SRVs having lift setpoints within the +/-3 percent
tolerance. Therefore, the condition is being reported per 10 CFR 50.73(a)(2)(i)(B) as operation in a
condition prohibited by the plant TSs.

Event Description

During the spring 2018 Unit 1 refueling outage, all 11 Model 7567F Target Rock Two-Stage pilot valve
assemblies in the SRVs were replaced with certified spares. The removed SRV pilot valves were sent to
National Technical Systems (NTS) to determine the as-found set pressure. On June 11, 2018, test results
were reported to BSEP. The test results showed that two of the 11 valves actuated at pressures outside of
the +/-3 percent tolerance allowed by TS 3.4.3. The test data for the valves found out of tolerance are shown
below.

. As-Found Lift
Valve ID TS (?)(saitg;) int Pressure Dlif(faerrC:r?;e
(psig)
1-B21-F013B
S/N 1082 1,150 1,218 5.91
1-B21-F013G
S/N 1081 1,130 1,225 8.41

Event Cause

The change in SRV lift setpoints resulted from corrosion bonding of the SRV pilot discs-to-the pilot seats.
Corrosion bonding between the pilot disc and seat is an inherent problem with the two-stage SRV design
used at BSEP. BSEP mitigates corrosion bonding of SRVs by coating each pilot disc surface with platinum.
The integrity of the platinum coating is critical to mitigating corrosion bonding. The platinum coating of these
SRVs was found to be degraded in large areas of the pilot disc, including the seating surface; which was
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caused by circumferential machining marks in the substrate surface that led to increased circumferential
cracking of the platinum coating.

Based on the above, the root cause of the out of tolerance as-found lift setpoints was attributed to the lack of
sufficient detail in a procedure and work order instructions to ensure consistent surface preparation and
proper quality checks of surface condition prior to platinum coating.

Safety Assessment

The purpose of the safety/relief valves (SRVSs) is to provide overpressure protection for the reactor coolant
system. The as-found condition of the Unit 1 SRVs was compared to cases analyzed in the Brunswick Unit 1
Cycle 21 Reload Safety Analysis Report (RSAR). Each as-found SRV was bounded by the opening
pressures assumed in the analysis; therefore, the overall RSAR analysis bounds the overall as-found
condition of the SRVs.

The results from the RSAR analysis demonstrate that the pressure limits are not exceeded for the
overpressurization events. Therefore, it is concluded that the Unit 1 Cycle 21 SRVs always remained
capable of performing their safety function of preventing overpressurization of the reactor coolant system.

Based on the foregoing analysis, it is concluded that this event had no adverse impact on nuclear safety.

Corrective Actions

The following corrective actions were completed.

e The 11 Unit 1 SRV pilot assemblies were replaced with refurbished and certified spares during the 2018
refueling outage.

The following corrective actions are currently planned. Any changes to the corrective actions and
schedules noted below will be made in accordance with the site's corrective action program.

e Procedure 0CM-VSR509, “Main Steam Relief Valves Target Rock Model 7567 Air Operators and Pilot
Assembly Disassembly, Inspection, and Reassembly,” will be revised to include additional guidance for
pilot disc machining and preparation for platinum coating. The procedure revision is currently
scheduled to be complete by October 22, 2018.

Previous Similar Events

A review of LERSs for the past three years identified the following previous similar events associated with
SRVs with as-found lift setpoints outside of TS allowable limits.

o LER 2-2017-003, dated August 3, 2017, reported Unit 2 operation prohibited by TSs due to three of the
eleven valves found with lift setpoints of their pilot valves outside the +/-3 percent tolerance required by
TS 3.4.3.
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o LER 2-2015-002, Revision 1, dated June 26, 2015, reported Unit 2 operation prohibited by TSs due to
three of the eleven valves found with lift setpoints of their pilot valves outside the +/-3 percent tolerance
required by TS 3.4.3.

The direct cause of the events reported in these LERs was corrosion bonding. The disc preparation
process continues to be refined to achieve optimal SRV performance. Previous corrective actions continue
to be enhanced by industry best practices.

Commitments

No regulatory commitments are contained in this report.
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