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U.S. Nuclear Regulatory Commission
Document Control Desk
Washington, D.C. 20555

Subject: Oconee Nuclear Station
Docket No. 50-287
Licensee Event Report 287/2012-01, Revision 0
Problem Investigation Program No.: O-12-4008

Gentlemen:

Pursuant to 10 CFR 50.73 Sections (a)(1) and (d), attached is Licensee Event Report
287/2012-01, Revision 0, regarding the discovery of three (3) Main Steam Relief Valves
(MSRVs) with as-found lift setpoints out of tolerance with the Inservice Test (IST) program
criteria which is a requirement to satisfy Technical Specification (TS) Surveillance
Requirement 3.7.1.1.

Although the out-of-tolerance conditions were discovered during scheduled surveillance
testing, and per NUREG 1022 the failures are normally considered to have occurred at
time of discovery, further guidance in the NUREG also states that the failure of multiple
components creates the likelihood that the condition existed during the mode of
applicability (inferring that the condition existed beyond that allowed by the TS completion
time) and thus is likely to be an operation or condition prohibited by Technical
Specifications. Therefore, based on the NUREG guidance this report is being submitted
in accordance with 10 CFR 50.73 (a)(2)(i)(B) "Any operation or condition prohibited by the
plant's Technical Specifications."”

There are no regulatory commitments contained in this report.
Any questions regarding the content of this report should be directed to David Haile at

(864) 873-4742.

Sincerely,

TGM.L%PM.'

T. Preston Gillespie, Jr.
Vice President
Oconee Nuclear Station
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www.duke-energy.com M @K/
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CC.

Mr. Victor McCree

Administrator, Region I

U.S. Nuclear Regulatory Commission
Marquis One Tower

245 Peachtree Center Ave., NE, Suite 1200
Atlanta, GA 30303-1257

Mr. John Boska

Project Manager

U.S. Nuclear Regulatory Commission
(Copy via E-mail)

One White Flint-North, M/S O-8G9A
11555 Rockville Pike

Rockville, MD 20852-2746

Mr. Andrew Sabisch
NRC Senior Resident Inspector
Oconee Nuclear Station

INPO (Word File via E-mail)
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16. ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines)

On 4/13/2012, prior to shutdown of Unit 3 for refueling, all 16 of the Unit 3 Main Steam Safety
Valves, referred to as Main Steam Relief Valves (MSRV) at Oconee, were tested to satisfy
Technical Specification (TS) Surveillance Requirement (SR) 3.7.1.1. The testing found that the
as-found lift pressure for 3 valves was higher than allowed by SR 3.7.1.1; the remaining 13
MSRVs all met the SR. Guidance from NUREG 1022 characterizes the test failure of multiple
MSRVs as an indicator that the valves likely exceeded their acceptance criteria during Unit 3
operation, and thus is considered an operation in a condition prohibited by TS and reportable in
accordance with 10 CFR 50.73(a)(2)(i)(B).

The cause of the MSRY test failures was determined to be setpoint drift, in parallel with current
plant design restrictions which limits the upper setpoint tolerance to a maximum of +1% of
nameplate set pressure. Although the lift pressures were above the acceptance criteria of +1%,
[BMS-1 (1.6%), 3MS-3 (1.1%) and 3MS-4 (2.2%)], this condition is bounded by safety analysis
limits and assumptions.

Plant modifications will be made to increase plant/design margins such that setpoint drift can be
accommodated and procedure revisions will enhance MSRV maintenance.

Four previous similar occurrences at Oconee were reported by LER 270/2008-02-01.
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17. NARRATIVE
EVALUATION
BACKGROUND

There are two steam lines with eight self-actuated safety valves on each line designed to limit
over-pressurization of the Main Steam System [EIIS: SB] to 110% of design pressure under
all conditions. The Main Steam Relief Valves (MSRV) [EIIS: RV] actuate to relieve excess
steam during plant accidents or events such as Turbine/Reactor trips, rod withdrawal accident
at power, etc. These valves have staggered set pressures with nominal values that vary from
1050 psig up to 1104 psig and an allowable tolerance of +1% to -3%, which represents an
Owner established acceptance criteria that is maintained in the Updated Final Safety Analysis
Report (UFSAR), Section 10.3.3.

Number of Valves Nominal Allowable As-Found
per line Set Pressure (psig) Relief Pressures (psig)
1 1050 1018 - 1061
1 1065 1033 - 1076
1 1080 1048 - 1091
1 1090 1057 - 1101
2 1100 1067 - 1111
2 1104 1070 - 1115

The Limiting Condition for Operation (LCO) 3.7.1 states: “Eight MSRVs shall be OPERABLE
on each main steam line,” and is applicable in Modes 1, 2 and 3. The only Condition in TS
3.7.1 is Condition A, which is entered when one or more MSRYV is inoperable. Required
Action A.1 requires entry into Mode 3 within 12 hours and, A.2 requires entry into Mode 4
within 18 hours, if any MSRV is inoperable.

The only Surveillance Requirement (SR) for this specification is SR 3.7.1.1 and states: "Verify
each MSRV lift setpoint in accordance with the Inservice Test Program." The TS 3.7.1 bases
states: "To be OPERABLE, lift setpoints must remain within limits, specified in the UFSAR."
The Inservice Test (IST) Program requires compliance to the ASME OM Code.

Prior to this event, Unit 3 was in Mode 1 at 79% power. There are no safety systems or
components that interact with the MSRV’s ability to function, thus no other safety system or
component could have contributed to this event.

Guidance from NUREG 1022 characterizes the test failure of multiple MSRVs as an indicator
that the valves likely exceeded their acceptance criteria during Unit 3 operation, and thus is
considered an operation in a condition prohibited by TS and reportable in accordance with
10CFR 50.73(a)(2)(i)(B).
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17. NARRATIVE (continued)
EVENT DESCRIPTION

On 4/13/2012, Oconee Unit 3 was in Mode 1 and preparing to shut down for the scheduled
3EOC26 refueling outage. Scheduled MSRV testing to satisfy SR 3.7.1.1 was being
performed. Oconee has Crosby, Model HA/HC-65W valves and tests all 16 valves each
refueling outage. This practice is conservative since the minimum testing required by the SR
allows as few as 20% of the MSRVs to be tested every 24 months. Also, after the MSRYV as-
found test is complete, the test procedure requires that the lift pressure be adjusted to an
optimized setting relative to the acceptance criteria.

As the16 MSRVs were tested one at a time, valves 3MS-1, 3MS-3, and 3MS-4 failed their "as
found" set pressure due to exceeding the +1% tolerance. The remaining 13 valves were all
found within the allowable range. Upon completion of each test that yielded unacceptable
results, the individual valve was declared inoperable and TS 3.7.1, Condition A was entered.
The valve was then adjusted, retested, and declared operable within the time constraints
(typically within 30 to 90 minutes) permitted by TS 3.7.1. The results of the valves that
exceeded the allowable range are listed below:

Valve Nameplate  +1% value  As-Found % over Nameplate
3MS-1 1104 psig 1115 psig 1122 psig 1.6%

- 3MS-3 1080 psig 1091 psig 1092 psig 1.1%
3MS-4 1090 psig 1101 psig 1114 psig 2.2%

Documentation of the MSRV muiltiple test failures was entered into the Duke Energy
corrective action process for evaluation.

CAUSAL FACTORS

The causal analysis investigation into the test failure of valves 3MS-1, 3MS-3, and 3MS-4,
included the following potential failure modes:

1) Aging, 2) Assembly, 3) Binding, 4) Bonding/Corrosion, 5) Foreign Material, 6) Nozzle
Loading, 7) Procedural, 8) Test Conditions, 9) Difference In Test Method, 10) Lift-Assist
Device, 11) Lift-Assist Device Inputs, 12) Setpoint Drift

The results of this evaluation concluded that the root cause of the test failures was random
setpoint drift, in parallel with the current plant design restrictions which limit the upper setpoint
tolerance to +1% of nameplate set pressure.

The internal inspection of the valves did not reveal signs of actual binding, however, the
potential for binding was identified in two areas; 1) the clearance between spindle and guide
bearing was less than current manufacturer recommendations, and 2) signs of upper spindle
wear were detected in the area of the top spring washer on 3MS-4. Therefore, potential
binding was identified as a contributing cause.

CORRECTIVE ACTIONS

Immediate:
TS 3.7.1 Condition A was entered when each valve was found outside of its acceptance
range. Each valve responded to adjustments as expected, and was tested multiple times
with acceptable results before Condition A was exited.
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17. NARRATIVE (continued)

Subsequent:
After performing inspections on five MSRVs as part of the causal analysis, the current
manufacturer's recommendation to increase the inner diameter (ID) of the guide bearing
was implemented on the five inspected valves. This action reduces the potential for
spindle-to-bearing drag (a contributor to setpoint drift). Also, the spindle of 3MS-4 was
replaced due to wear in the area of the upper spring washer.

Planned:
1. Plant/design engineering changes will be made to address the restrictive design
margins such that the effects of MSRV setpoint drift will be encompassed.

2. Revise the appropriate procedures to incorporate the latest manufacturers criteria for
guide bearing ID into MSRV scheduled PMs.

3. Revise the appropriate procedures to require inspection of the spindle, top spring
washer (ID) and adjusting bolt (ID) in their contact area and require observed
indications in those areas to be evaluated by appropriate personnel.

These corrective actions above are not considered NRC Commitment items. There are no
NRC Commitment items contained in this LER.

SAFETY ANALYSIS
This event did not include a Safety System Functional Failure.

The occurrence of the three MSRVs having as-found setpoints which exceeded the
tolerance allowed by Technical Specifications (TS) was determined to be due to setpoint
drift. Although testing found the lift pressure to be above the TS acceptance criteria of
+1% of nameplate set pressure, [3MS-1 (1.6%), 3MS-3 (1.1%) and 3MS-4 (2.2%)], these
lift pressures are bounded by safety analysis limits and assumptions.

The safety analysis assumes one valve (usually with the highest set pressure) on each line
does not open at all, and the remaining valves all lift at 2% above their nameplate
pressure. 3MS-1 and 3MS-3 both had set pressures less than the 2% assumed by the
safety analysis, and since testing demonstrated that all other valves would actually open
within values assumed in the safety analyses, having 3MS-4 open at this slightly higher
pressure remains within the bounds of the analyses. As a group, the MSRVs were capable
of performing all required safety functions.

Since the beginning of cycle 26, there were no operational events which challenged the
functionality of the MSRVs as a group and because the as-found lift pressures were
bounded by the safety analyses, there was no impact on analyzed accidents. Therefore,
there were no actual, or analyzed, consequences associated with this event and thus this
event had no significance with respect to the health and safety to the plant or the public.
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17. NARRATIVE (continued)

ADDITIONAL INFORMATION
Energy Industry Identification System (EIIS) codes are identified in the Text within brackets [ ].

In 2008, similar events were reported in LER 270/2008-02-01. The MSRYV setpoint issues were
related to Unit 2 in 2008, Unit 3 in 2007, Unit 2 in 2007, and Unit 1 in 2006. The cause of these
prior issues was attributed to setpoint drift within the range of +/-3%. While enhancements to
maintenance and testing can influence setpoint drift, it is recognized by the NRC (IN2006-24) as
a phenomenon and can’t be totally prevented. Consequently, a review of the past LER did not
reveal a corrective action(s) whose implementation should have prevented this event from
occurring.

There were no releases of radioactive materials, radiation exposures or personnel injuries
associated with this event.

This event is not considered reportable under the Equnpment Performance and Information
Exchange (EPIX) program.




