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16. ABSTRACT (Umit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines)

During safety relief valve (SRV) as-found testing, performed July 7 through July 9, 2008, by
Wyle Laboratories, one of eight Target Rock SRV pilot valve assemblies failed to lift within its
Technical Specification (TS) lift set point of 1100 +/- 33.0 psig. The SRV lifted at 1165 psig.
Two subsequent lifts were performed and were within the TS pressure set point tolerance.
This testing was performed to satisfy the TS surveillance for SRV pilot valve assemblies
removed during Refueling Outage 24. Cooper Nuclear Station (CNS) was in Mode 1 at 100%
power at the time of the discovery. The remaining SRV pilot valve assemblies tested within
their TS lift set point tolerances.

A subsequent inspection of the failed SRV pilot valve assembly revealed corrosion bonding, a
recurring problem at CNS and in the industry, was the failure mechanism for the high lift
pressure. The performance of the two-stage Target Rock pilot-actuated valves in the current
design application has not been successful in meeting the as-found lift test requirements
contained within the current CNS TS.

This event is considered to have negligible safety significance.
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PLANT STATUS

Cooper Nuclear Station (CNS) was in Mode 1 at 100% power at the time of discovery.

BACKGROUND

The pressure relief system includes three American Society of Mechanical Engineers (ASME)
code safety valves [EIIS: SB] and eight safety relief valves (SRVs) [EIIS: RV], all of which are
located on the main steam lines [EIIS: SB] within the drywell fEllS: NH], between the reactor
vessel fEllS: RPV] and the first main steam isolation valve fEllS: ISV]. The safety valves
provide protection against over pressurization of the nuclear system and discharge directly into
the interior space of the drywell. The safety relief valves discharge to the suppression pool and
provide three main functions: over pressurization relief operation to prevent safety valve
opening, overpressure safety operation to prevent nuclear system over pressurization, and
depressurization operation (opened automatically or manually) as part of the emergency core
cooling system [EIIS: BJ, BM, BO]. The nominal set pressure and tolerances for these valves
are established in CNS Technical Specification (TS) Surveillance Requirement (SR) 3.4.3.1.

The SRVs installed at CNS are Target Rock Model 7567F, two-stage, pilot-actuated valves with
pilot assemblies comprised of Stellite 21 pilot discs and Stellite 6B pilot body seats.

During Refueling Outage (RFO) 24, two complete SRVs and six SRV pilot assemblies were
removed from the plant and replaced with refurbished certified spares. The SRVs removed
from service were shipped to Wyle Laboratories for required surveillance testing.

EVENT DESCRIPTION

On July 7 through July 9, 2008, two complete SRVs and six SRV pilot assemblies removed
during RFO 24 were as-found tested at Wyle Laboratories, Inc. As-found pressure set point
testing of one SRV pilot assembly (serial number 1244) exceeded the TS limit. This SRV pilot
assembly was formerly installed in functional location MS-RV-71 BRV.

The pressure set point of this SRV pilot assembly is 1100 psig. The TS SR 3.4.3.1 as-found
limit of acceptance is +/- 33.0 psig (1067 psig to 1133 psig), a +/- 3% band. The first actual
safety lift pressure of this SRV pilot assembly was recorded as 1165 psig, approximately 5.9%
above the set point. Subsequent lift tests of the same pilot assembly were at 1111 psig and
1109 psig; both within 3% of the pressure set point. Six of the remaining seven SRVs and SRV
pilot assemblies tested satisfactory for the as-found set pressure tests. One SRV pilot
assembly had an invalid test due to an unsecured air source inadvertently applied to the air
operator. It was determined the SRV pilot assembly would have lifted within the TS limit based
on performance of subsequent lifts within the set point limit and review of historical test data
which showed no failures for this pilot assembly since 1997.

NRC FORM 366A (9-2007)
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The affected SRV pilot assembly is not currently installed in the plant. All eight SRV pilot
assemblies installed during RFO 24 were refurbished and certified to lift within +/-1% of as-left
set point acceptance criteria prior to installation. Therefore, all currently installed SRVs are
capable of performing their intended function.

An inspection of the seat and disc area of the failed SRV pilot assembly was performed. The
inspection confirmed the failure mechanism for the high lift pressure was corrosion bonding
between the Stellite 21 pilot disc and Stellite 6B pilot body seat. SRV corrosion bonding is an
industry-wide issue which has been previously reported by CNS and evaluated within the CNS
corrective action program. Past corrective actions include replacement of the SRV pilot valve
assemblies with certified SRV pilot valve assemblies containing Stellite 21 pilot discs instead of
Stellite 6B pilot discs; implementation of the Target Rock Users Group industry best practices
for SRV refurbishment, including installation of a new Stellite 21 pilot disc during each
refurbishment, and CNS Engineering oversight during SRV refurbishment.

These past corrective actions have mitigated but not eliminated failures due to corrosion
bonding. In RFO 23, all eight SRV pilot assemblies installed, including serial number 1244,
were refurbished with new Stellite 21 pilot discs. This population of SRV pilot assemblies was
removed during RFO 24 after a full 18-month cycle of operation and subsequently as-found
tested. SRV pilot assembly serial number 1244 failed its initial lift test. This was the first as-
found testing performed on a full complement of SRV pilot assemblies with new Stellite 21
discs.

BASIS FOR REPORT

This event is being reported as an operation or condition prohibited by plant Technical
Specifications per 10 CFR 50.73(a)(2)(i)(B).

Reportability of this event was initially missed due to non-conservative interpretation of NUREG
1022 Revision 2, Event Reporting Guidelines 10 CFR 50.72 and 50.73, Section 3.2.2.
Specifically, guidance provided in Example 3 of Section 3.2.2 was interpreted to mean the
condition was not reportable on the basis that only one SRV pilot assembly had failed. This
performance deficiency was identified as a Severity Level IV Nuclear Regulatory Commission
identified violation. The Licensee Event Report (LER) for this event is due no later than 60 days
from September 29, 2008, that is, November 28, 2008.

SAFETY SIGNIFICANCE

This event is considered to have negligible safety significance. An SRV opening at 1165 psig is
bounded by the assumed opening pressure of 1210 psig utilized in the reload licensing reports
for Cooper Nuclear Station RFO 23, cycle 24, and of RFO 24, cycle 25. This event does not
create a core damage scenario. There is no change in core damage frequency (CDF) or large
early release frequency. This event did not compromise overpressure protection for the reactor
pressure vessel. Even under postulated failure conditions of a single relief valve, the CDF
impact would be negligible.

NRC FORM 366A 19-2007)
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CAUSE

This mechanistic failure was caused by corrosion bonding. The performance of the two-stage
Target Rock pilot-actuated valves in the current design application has not been successful in
meeting the as-found lift test requirements contained within the current CNS TS.

CORRECTIVE ACTIONS

The following corrective actions have been entered into CNS' corrective action program:

1. Prepare a design document to determine how many of the eight SRVs must function to
ensure plant safety.

2. Prepare and submit a TS license amendment request to allow one or two SRV failures
during the SRV as-found TS lift testing as determined by the approved design
document.

PREVIOUS EVENTS

LER 2007-002-00 - On February 28 through March 2, 2007, the results of Target Rock SRV
tests performed at Wyle Laboratories identified that one of eight SRV pilot valve assemblies
failed to lift within its TS lift set point of 1090 +/- 32.7 psig. The failure was a result of sufficient
corrosion bonding between the SRV pilot valve assembly Stellite 21 disc and the pilot valve
Stellite 68 body seat to cause the SRV pilot valve to lift outside its TS set point tolerance.

LER 2005-002-00 - On May 16 and May 19, 2005, a review of Target Rock SRV test data,
provided by Wyle Laboratories, determined that three of eight SRV pilot valve assemblies failed
to lift within their TS lift set point. Examination determined that sufficient corrosion bonding
existed between the SRV pilot valve assembly Stellite 21 disc and the pilot valve Stellite 6B in-
body seat to cause the SRV pilot valves to lift outside TS set point tolerances.

LER 2003-002-00 - On May 19, 2003, a review of Target Rock SRV test data, provided by Wyle
Laboratories, determined that four of eight SRV pilot valve assemblies failed to lift within their
TS lift set point. Examination determined that sufficient corrosion bonding existed between the
SRV pilot valve assembly Stellite 21 disc and the pilot valve Stellite 6B in-body seat to cause the
SRV pilot valves to lift outside TS set point tolerances.

NRC FORM 366A (9-2007)
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Correspondence Number: NLS2008102

The following table identifies those actions committed to by Nebraska Public Power District
(NPPD) in this document. Any other actions discussed in the submittal represent intended or
planned actions by NPPD. They are described for information only and are not regulatory
commitments. Please notify the Licensing Manager at Cooper Nuclear Station of any
questions regarding this document or any associated regulatory commitments.
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