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Attached is Licensee Event Report 50-388/2001-005-00, which reports multiple test failures
experienced during as-found actuation pressure surveillance testing of Main Steam Safety
Relief Valves. This report is submitted as a condition prohibited by Technical Specifications in
accordance with 10CFR50.73(a)(2)(i)(B) and guidance in NUREG-1022, Revision 2.
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On April 12, 2001, with Unit 2 in Mode 5 (Refueling) at 0 percent Power, 6 of 8 Main Steam Safety Relief
Valves failed their as-found actuation pressure test required by Technical Specification Surveillance
Requirement 3.4.3.1. The acceptable band for as-found actuation pressure is +/-1% of the nameplate
setpoint pressure. Four valves actuated below the acceptable band (-1.25%, -1.66%, -1.66% and
-2.18%) and two valves actuated above the acceptable band (+1.16% and +1.53%). The cause of the
event is expected drift of the valve actuation setpoints due to exposure to in-service operation. The Unit
2 reactor vessel did not reach a pressure that challenged the safety function of any of the valves and no
valves opened inadvertently. All of the failed valves would have functioned below the reactor vessel
design pressure and the vessel overpressurization analysis was valid for the as-found conditions. The
safety significance of this event is low and the health and safety of the public was not compromised.
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EVENT DESCRIPTION

On April 12, 2001, with Unit 2 in Mode 5 (Refueling) at 0 percent Power, 6 of 8 Main Steam Safety Relief
Valves (SRV; EIIS Code: SB) failed their as-found actuation pressure test required by Technical
Specification (TS) Surveillance Requirement 3.4.3.1. The acceptable band for as-found actuation
pressure is +1-1 % of the nameplate setpoint pressure. Four valves actuated below the acceptable band
(-1.25%, -1.66%, -1.66% and -2.18%) and two valves actuated above the acceptable band (+1.16% and
+1.53%). The valves that failed the as-found actuation pressure testing have been replaced with
refurbished valves that have been certified to safety actuation setpoints within TS acceptance criteria.
Corrective action that remains to be completed is to obtain a license amendment to revise the TS
acceptance band for as-found actuation pressure of the safety relief valves to +/-3% of setpoint.

CAUSE OF EVENT

The cause of the event is expected drift of the valve actuation setpoints due to exposure to in-service
operation. The as-found actuation pressure test experience at Susquehanna is consistent with industry
experience for this type of valve, with normal maintenance activities.

The valves used at Susquehanna were originally purchased to ASME Boiler and Pressure Vessel Code,
Section III, Nuclear Vessels, July 1971. The design setpoint tolerance was +1-1% for construction,
based on Article NB-7000, ASME Ill, Summer 1971. The original TS requirements were based on this
design code. ANSI/ASME OM-1-1981, Requirements for Inservice Performance Testing of Nuclear
Power Plant Pressure Relief Devices, Section 1.3.3.1.5, subsequently set the criteria for failure of an as-
found safety relief valve test as less than +3% of design setpoint. The valves used at Susquehanna
have never consistently met the TS requirement of +1-1 % during as found testing after in-service
operation, but have consistently actuated within 3% of setpoint.

The inability of the type of valve used at Susquehanna to meet the as-found +1-1 % of design setpoint
requirement has been recognized by the nuclear industry. In response, the BWR Owners Group
sponsored an initiative to revise the existing TS requirements to +/-3%, and General Electric submitted
Topical Report NEDC-31753P to the NRC on this subject. The NRC approved this Technical Evaluation
by SER, and several other licensees have implemented an TS acceptance band of +1-3%.

ANALYSIS / SAFETY SIGNIFICANCE

Technical Specification 3.4.3 requires that 12 of 16 Main Steam SRVs be operable while the unit is in
Mode 1, 2 or 3. TS Surveillance Requirement 3.4.3.1 requires the as-found actuation pressure of an
SRV to be within 1% of the nameplate setpoint pressure. Eight of the sixteen SRVs were removed for
surveillance testing, and six of those eight failed to meet the TS required 1 % acceptance band for as-
found actuation pressure. This event is reportable per 10CFR50.73(a)(2)(i)(B) as a condition prohibited
by Technical Specifications, based on the example of multiple test failures in NUREG-1022, Revision 2.
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The Unit 2 reactor vessel did not reach a pressure that challenged the safety function of any of the
SRVs and no valves opened inadvertently. All of the failed SRVs would have functioned below the
reactor vessel design pressure and the vessel overpressurization analysis was valid for the as-found
conditions. Historically, Susquehanna SRVs have consistently tested to within 3% of setpoint after in-
service operation. The range of +1-3% of setpoint pressure has been approved by the NRC in General
Electric Topical Report NEDC-31753P and has been implemented in the Technical Specifications of
several other licensees.

Based on the above analysis, the safety significance of this event is low and the health and safety of the
public was not compromised.

In accordance with the guidelines provided in NUREG-1022, Revision 2, the required submission date
for this report is June 11, 2001.

CORRECTIVE ACTIONS

The valves that failed the as-found actuation pressure testing have been replaced with refurbished
valves that have been certified to safety actuation setpoints within TS acceptance criteria. All valves
that were tested were replaced with valves that have been completely refurbished. Industry experience
shows that valves of this type exhibit better setpoint accuracy following complete and thorough valve
refurbishment, compared to test results after normal valve maintenance. The refurbishment was
accomplished when implementing a design change to improve the seating performance of the valves.

Corrective action that remains to be completed is:

* Replace remaining valves with extensively refurbished valves to improve valve performance.

* Obtain a license amendment to revise the TS acceptance band for as-found actuation pressure of
the safety relief valves to +/-3% of setpoint.

ADDITIONAL INFORMATION

Past Similar Events: LER 50-387/00-007-00, Multiple Test Failures of Main Steam Relief Valves

Failed Component: None
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