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On May 2-3, 2002, with the unit at approximately 52% power, seven of twenty Main Steam Safety Valves (MSSVs)
(EIIS:SB,RV) failed to meet Technical Specifications (TS) required lift settings specified in TS 4.7.1.1, Table 4.7-1.
TS 4.7.1.1 allows a +/- 3% tolerance on the as-found lift setting and requires all tested valves to be set to a +/- 1% as-left
tolerance. Operations personnel entered the applicable TS Action Statement until each valve was adjusted and tested
satisfactorily. In accordance with 10 CFR 50.73(a)(2)(i)(B), this condition is being reported as a condition prohibited by
TS.

The cause of the test failures was attributed to metallic bonding between the valve disc and the nozzle.
Adjustments were made and all of the "as-left" lift settings were within the +/- 1 % acceptable range. No component
was left outside of its acceptable range.

The MSSVs ensure that the secondary system pressure will be limited to within 110% of 1085 psig during the most
severe anticipated system operational transient. The as-found test results of the seven valves discussed in this
LER were still well below the 110% design pressure value. 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 significant since the valves in question would have
performed their function.
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Conditions Prior to Event

Unit 1 in Mode 1 at 52% power.

Description of Event

On May 2-3, 2002, with the unit at approximately 52% power, 7 of 20 Main Steam Safety Valves (MSSVs) failed to meet
Technical Specification (TS) required lift setpoints specified in TS 4.7.1.1, Table 4.7-1. TS 4.7.1.1 allows a +/- 3%
tolerance on the as-found lift setting and requires all valves be tested and be set to a +/- 1 % as left tolerance. Operations
personnel entered the applicable TS Action Statement until each valve was adjusted and tested satisfactorily. In
accordance with 10 CFR 50.73(a)(2)(i)(B), this condition is being reported as a condition prohibited by TS.

The cause of the failures is attributed to metallic bonding between the valve disc and the nozzle. Industry experience
has shown that oxide bonding between the disc and the nozzle can result in an increase in the lift setpoint.

Adjustments were made and all of the "as-left" lift settings were within the +/- 1 % acceptable range. No component
was left outside of its acceptable range.

Cause of Event

The cause of the MSSV failures was found to be oxide bonding between the stainless steel disc and the nozzle
resulting in an increase in the valve's lift setpoint. All seven MSSV failures were characterized by a high initial lift
setting followed by a much lower subsequent lift.

Analysis of Event

The primary purpose of the MSSVs is to provide overpressure protection 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 sink that is provided by the condenser (EIIS:SD)
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 operation transient.

A study was completed through a Tailored Collaboration effort between EPRI, Altran, South Texas Project, and
several other plants experiencing similar high setpoint test failures with these valves (Dresser Model Number:
3707R). The resultant report reflects a culmination of a full one-year study (EPRI Report TR 113560). The study
concluded that the valves stick due to metallic bonding between the disc and the nozzle resulting in an increase in
the valve's setpoint. This phenomenon is characterized by MSSVs experiencing a high initial lift setting followed by
satisfactory subsequent lift setting. The study further concluded that the use of pre-oxidized Inconel X-750 (X-750)
discs is an effective way to reduce the sticking problem. The seven failures were:

1-SV-1A-4 failed at 1109 psig. The required setpoint is 1065 psig with an acceptable range of +1- 3% (1034 - 1096 psig);
1 -SV-2B-4 failed at 1155 psig. The required setpoint is 1075 psig with an acceptable range of +1-3% (1043 - 1107 psig);
1-SV-1 B-4 failed at 1124 psig. The required setpoint is 1065 psig with an acceptable range of +/-3% (1034 - 1096 psig);
1-SV-2A-2 failed at 1122 psig. The required setpoint is 1075 psig with an acceptable range of +I-3% (1043 - 1107 psig);
1 -SV-1 B-3 failed at 1103 psig. The required setpoint is 1065 psig with an acceptable range of +I- 3% (1034 - 1096 psig);
1-SV-2B-1 failed at 1158 psig. The required setpoint is 1075 psig with an acceptable range of +I- 3% (1043 - 1107 psig);
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1-SV-1 B-1 failed at 1100 psig. The required setpoint is 1065 psig with an acceptable range of +/-3% (1034 - 1096 psig).

The MSSVs ensure that the secondary system pressure will be limited to within 110% of 1085 psig during the most severe
anticipated system operational transient. The as-found test results of the seven valves discussed in this LER were still well
below the 110% design pressure value. 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 significant since the valves in question would have performed their function.

Corrective Actions

The seven failures discussed in this LER were apparently caused by metallic bonding between the stainless steel disc and
the nozzle. Adjustments were made and all of the "as-left" lift settings were within the +/- 1 % acceptable range. No
component was left outside of its acceptable range. An on-going MSSV performance improvement program is in progress
at D. C. Cook Nuclear Plant (CNP) which includes replacement of the original discs with pre-oxidized X-750 Inconel discs
over a five-year period. Five of the seven valves which failed had their discs replaced with X-750 Inconel during the
subsequent Unit 1 (U1C18) refueling outage. The remaining six valves on Unit 1 and twelve valves on Unit 2 will have their
discs replaced during future refueling outages. This is being tracked as a NRC commitment. A review of previous metallic
bonding events at CNP provides reasonable assurance that the valves will open within their safety function required range
(110% design), thus allowing CNP to continue on its current five-year plan for replacement of all discs.

Previous Similar Events

As noted in the Analysis of Event section of this LER, numerous MSSV high setpoint test failure industry events 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 with these valves (EPRI Report TR 113560). CNP has experienced
numerous similar failures that may be attributed to metallic bonding.

LER 315/1997-004: MSSV was found to have exceeded its allowable setpoint.

LER 315/1995-002: MSSVs had lift setpoints above the TS allowed values.

LER 315/1994-001: Failure of MSSVs to meet TS lift setpoint requirements

LER 316/1994-003: Failure of MSSVs to meet TS lift setpoint requirements.

LER 315/1992-006: Failure of MSSVs to meet TS lift setpoint requirements.

LER 316/1992-003: Failure of MSSVs to meet TS lift setpoint requirements.

The as-found lift settings for these failures were well below the 110% design pressure value.
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