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

Testing of Donald C. Cook Nuclear Plant Unit 2 main steam'safety valves revealed a total of 5 out of 20
unsatisfactory as-found lift pressure tests (high). All of the unsatlsfactory as-found lift pressures were above the

Technical Specification (TS) Limiting Condition For Operation 3.7.1 requires a minimum of 20 (5 per steam
generator) to be operable in Modes 1, 2, and 3. Since a similar cause was determined for the multiple
unsatisfactory as-found lift pressures, this condition may have arisen over a period of time, and there is a
likelihood that the affected main steam safety valves may not have been operable during plant operation.
Therefore, this occurrence is considered reportable in accordance with 10 CFR 50.73(a)(2)(i)(B) as a condition
prohibited by the plant's TS and 10 CFR 50.73(a)(2)(vii) as a common cause of inoperability.

The apparent cause of the occurrence is nozzle disc bonding. Immediate corrective action was that all affected
safety valves were adjusted to within TS limits and satisfactorily retested. 1&M will continue to work with its
vendors and industry peers to ensure it fully understands and addresses this condition, with expanded testing
and adjustments to be performed as appropriate. -
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Conditions Prior to Event

Unit 2 at 100% power.

Description of Event

On March 23 and 24, 2006, Indiana Michigan Power Company (I&M) performed Trevi testing of the main steam

safety valves (MSSV) [SB-RV] for Donald C. Cook Nuclear Plant (CNP) Unit 2 in accordance with procedure

12-EHP-4030-051-256, Main Steam Safety Valve Setpoint Verification With Lift Assist Device. Dunng this testing, 5

of the 20 safety valves failed to meet technical specification (TS) required lift setpoints specified in TS Surveillance

Requirement 3.7.1.1, Table 3.7.1-2. Operations department personnel entered the applicable TS action statements

until each valve was adjusted and tested satisfactorily. The followmg table summarizes the as- found condmons for
- the five safety valve failures: .

Valve Number - Setpoint {(psig) . As Found (psng) % Devuatlon Last Tested

2-8V-1A-3 1065 1098.43 . . 314 05/14/03
2-SV-2A-1 1075 1112.68 . j 3.51 05/13/03
2-SV-1B-1 1065 1103.88 = . 3.65 05/13/03
2-SV-1B-4 1065 . 1111.08 433 . 05/14/03

2-SV-2A+4 1075 - 111018 3:27 05/14/03

Since a similar cause was determined for the multiple unsatisfactory as-found lift pressures, this condition may have
arisen over a period of time, and there is a likelihood that the affected main steam safety valves may not have been
operable for a time period greater than the TS limiting condition for operation time limits while the unit was at 100%
power. Therefore, this occurrence is considered reportable in accordance with 10 CFR 50.73(a)(2)(i)(B) as a
condition prohibited by the plant's TS and 10 CFR 50.73(a)(2)(vii) as a common cause of inoperability.

Cause of Event

The apparent cause of the occurrence is nozzle disc bonding.

The Electric Power Research Institute (EPRI), in conjunction with plant owners, has investigated the previous
occurrences of high lift setpoints with the Dresser 3700 valves and concluded the probable cause was a condition
referred to as disc bonding. During power operations an aqueous, somewhat alkaline, condition exists between the
disc seating surface and the nozzle. This environmental condition promotes buildup of oxide films which over time
grow together and form a mechanical bond known as “oxide locking or disc bonding." As a result of this, it was
determined the use of pre-oxidized Inconel x-750 discs can mitigate the severity of this disc bonding condition. The
oxide layer that forms on the surface of the Inconel material has a lower tendency to interlock with or adhere to the
oxide layer of the nozzle material due to wudely different chemical composition and crystalline structure of the two
oxides. ‘
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1&M has installed the X-750 discs on all MSSVs for both units, as well as the spare MSSVs. Subsequent to the
installation of the X-750 discs, the industry identified that X-750 discs also have the potential for disc bonding. It
takes an extended operational run for the X-750 discs to develop a bond sufficient to cause a lift outside the 3%
acceptance criteria. The five Unit 2 MSSVs that failed the Trevi testing during the Spring 2006 refueling outage
were last tested in May 2003. This run time is of sufficient duration for oxide re-growth to have occurred. &M is
aware of this phenomenon and continues to work with its vendors and industry peers to ensure it fully understands
and addresses this condition. All 20 of the Unit 2 MSSVs were tested during the Spring 2006 refueling outage.

During the CNP Unit 1 Spring 2005 Cycle 20 refueling dutage all of the Unit 1 MSSVs were tested with a single

failure attributable to disc bonding, thus providing an opportunity to break any disc bonding that may have started to
occur. .

Analysis of Event

The primary purpose of the MSSVs is to provide overpressuré protei;fion for the secondary system. These valves
also provide protection against over-pressurizing the reactor coolant pressure boundary by providing a heat sink for
the removal of energy from the reactor coolant if the preferred heat smk that is provided by the condenser [COND]
is not available. :

The operability of the MSSVs ensures that the secondary system pressure will be limited to within 110% of its
design pressure of 1085 psig during the most severe anticipated system operational transient. A review of the
existing accident analyses for CNP Unit 2 demonstrated that the MSSV capacity is more than is needed to cope
with the limiting challenge to steam relief capacity, even when the analyses are performed at conservative power
levels that are higher than the licensed power level for CNP Unit 2. ‘Thus, there is reasonable assurance that the
valves were capable of performing their primary safety function as well as maintaining an adequate heat sink for the
primary side. Therefore, this event is not considered safety signifi cant since the valves in question would have
performed their function. T

Corrective Actions

1) Al affected safety valves were adjusted to within TS limits and satisfactorily retested.

2) 1&M will continue to work with its vendors and industry peers to ensure it fully understands and addresses this
condition, with expanded testing and adjustments to be performed as appropriate.
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Previous Similar Events

As noted in the analysis of event section of this Licensee Event Report, numerous MSSV high lift setpoint test
failures throughout the industry were identified in a study completed through a tailored collaboration effort between
EPRI, Altran, South Texas Project, and several other plants experiencing similar test failures that may be attributed
to disc bonding. The study further concluded that the use of X-750 discs is an effective way to reduce the sticking
problem However, some surface bonding of the X-750 discs as a result of extended inservice periods may occur.
1&M is aware of this phenomenon and continues to work with its vendors and industry peers to ensure it fully
understands and addresses this condition. The following is a list of the recent similar events at CNP for the time
period of January 1, 2004, through May 8, 2006. :

Condition Report 05085048, Unlt 1 Steam Generator OME-3-3 Safety Valve 1B failed the as-found set point test at
the valve (hlgh)
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