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Pursuant to 10CFR50.73, South Texas Project submits the attached Unit 1 Licensee
Event Report 01-002 regarding the discovery that three Pressurizer Safety Valve “as found”
lift setpoints were outside the Technical Specification setpoint tolerance. This event did not
have an adverse effect on the health and safety of the public.

Corrective Action 2 is the only licensee commitment in this letter. If there are any
questions on this submittal, please contact either W. R. Bealefield, Jr. at (361)-972-7696 or

me at (361)-972-7849.
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On October 13, 2001 Unit 1 was shutdown in Mode 6 in refueling outage 1RE10. Information was received
from an offsite vendor that during pressurizer safety valve “as found” set point testing, valve
N1RCPSV3451 had a lift pressure of 2406 psig which is low outside of the Technical Specification required
setpoint of 2485 psig +/-2% (2435.3 to 2534.7). Valve N1RCPSV3452 had an “as found” lift pressure of
2411 psig. On October 15, 2001 the vendor reported that safety valve N1 RCPSV3450 had an “as found” lift
pressure of 2422 psig. These test results constitute a violation of Technical Specification 3.4.2.2, Reactor
Coolant System — Operating. The root causes of the valves failing the “as found” lift tests include: (a) the
inherent differences between the “as left” test conditions and the “as found” test conditions, plus nozzie
loading effects which are inducing stresses and misalignments in the valves, and (b) the narrow tolerance
band of +/- 2% which is too restrictive considering the valve nozzle loading effects and these inherent
differences. Corrective actions include installation of replacement valves with “as left” lift settings of 2485
psig +/- 1%, and requesting a Technical Specification change to optimize setpoint tolerances for the
Pressurizer Safety Valves “as found” lift setpoints.

The “as found” Pressurizer Safety Valve setpoints did not violate any safety analysis limits and did not
adversely impact Reactor Coolant System overpressurization or Departure from Nucleate Boiling Ratio

analysis.
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DESCRIPTION OF EVENT

On October 13, 2001 Unit 1 was shutdown in Mode 6 in the unit’s tenth refueling outage. During “as
found” setpoint testing of Pressurizer Safety Valves that had been removed from Unit 1 during 1RE10,
all three valves initially lifted low outside of the Technical Specification 3.4.2.2 required tolerance of
2485 psig +/- 2% (2435.3 to 2534.7 psig). This is a violation of STP’s Technical Specifications.

South Texas Project (STP) owns nine Pressurizer Safety Valves. Three are installed in each unit and
the remaining three are replacement spares. During each refueling outage, all three installed valves
are removed and replaced with the three spares which have been previously tested and certified to lift
at 2485 psig +/- 1%. The three valves that were removed from the unit are sent off site for testing and
refurbishment in preparation for installation in the other unit during it’s next refueling outage.

The testing was performed at NWS Technologies in Spartanburg, South Carolina with the following
results:

Date Valve Identification As Found Lift Pressure As Found % Out
Number Of Tolerance
10/13/01 N1RCPSV3451 2406 psig -3.18%
10/13/01 N1RCPSV3452 2411 psig -2.98%
10/15/01 N1RCPSV3450 2422 psig -2.54%

Replacement safety valves that had previously been tested and set at the required “as left” tolerance
of 2485 psig +/- 1% were installed in place of the above valves during the 1RE10 outage.

South Texas Project and the nuclear power industry have had numerous problems in the past
associated with Pressurizer Safety Valves lifting outside of the allowed tolerance band during testing.
Several Condition Adverse to Quality Condition Reports have been written to address valves being out
of as found lift tolerance. Several corrective actions were implemented based on the Condition Report
evaluations and on input from the nuclear industry. As appropriate, these improvements are included
in the NWS Technologies STP specific test procedure and/or in STP procedures.

Corrective actions and improvements implemented in accordance with the STP Corrective Action
Program have been effective in reducing the number of Pressurizer Safety Valve test failures but not
in eliminating all failures,

Since the three valves removed during 1RE10 failed in the low direction and since all failures since
1998 have been in the low direction, only the possible causes of failing in the low direction were
evaluated. The EPRI “Safety and Relief Valve Testing and Maintenance Guide”, TR-105872 lists the
following ten possible causes for the failure mode “lifts low”:

1.Aging-
Aging is not considered to be a cause of the STP valves lifting low, because STP Pressurizer Safety
Valves are removed from the system each refueling outage for testing.
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DESCRIPTION OF EVENT(continued)

2. Auxiliary lift device failure or associated inputs-
The STP Pressurizer Safety Valves are not tested using this method.

3. Excessive seat leakage-
Of the six valves that have failed the as found lift test since 1998, only two failed the seat tightness
test. Since the lift setpoint could still be determined for all six valves and since only two of these
valves failed the seat tightness test, excessive seat leakage is not considered to be a cause of the
valves lifting low.

4. Foreign material-
Foreign material has not been found in any STP Pressurizer Safety Valve during testing or
inspections.

5. Loop seal-
Although STP’s design includes a loop seal for the Pressurizer Safety Valves, this has no effect on
the failed tests because the valves are not tested while installed in the system. The as found lift
tests and the as left certification lift tests are performed at a test facility using steam in accordance
with WCAP-12910, therefore loop seal is not a cause of the valves lifting low.

6. Nozzle loading-
While the exact physical mechanism that is occurring inside of the valves isn’t known, it is surmised
that stresses and slight misalignments are induced into the valves during installation and during
plant heatup due to the variations in thermal growth of the pressurizer and the valve inlet and outlet
piping. Interviews with personnel involved in removing and reinstalling the valves indicate that it is
very difficult to align some of the valves in both units.

Westinghouse has previously performed nozzle load testing with Pressurizer Safety Valves from
Diablo Canyon. The Diablo Canyon Section XI Engineer reported that increases in nozzle loading
sometimes caused seat leakage and variations in valve lift points even when the induced load was
less than the limits recommended by the valve manufacturer. Based on the Diablo Canyon nozzie
loading testing results and the fact that STP’s failure rates seem to be unit and installed location
specific, it is believed that nozzle loading is contributing to STP’s valve lift test failures.

7. Pilot failure-
The STP Pressurizer Safety Valves do not have pilot valves.

8. Procedural- \
Corrective actions taken as a result of previous Condition Reports related to valve test failures have
incorporated lessons learned and vendor recommendations into maintenance and test procedures.
No procedural deficiencies were noted during the investigation of this event.




— Iﬂ‘\
NRC FOHM 366A U.S. NUCLEAR REGULATORY COMMISSION
(1-2001)

LICENSEE EVENT REPORT (LER)

1. FACILITY NAME § 2.DOCKET | 6. LER NUMBER | 3. PAGE
. YEAR SEQUENTIAL | REVISION
South Texas Unit 1 05000 498 I NUMBER | NUMBER I 4 OF 5
| 2001 01 00

NARRATIVE (if more space is required, use additional copies of NRC Form 366A ) (17)
DESCRIPTION OF EVENT(continued)

9. Spring relaxation-
A weakened valve spring would be indicated if valve lifts were repeatedly low. As found data shows
that after a failed lift in the low direction, the subsequent lift pressures tended to increase and get
closer to the required setpoint, therefore spring relaxation is not considered to be a cause of the
valves lifting low.

10. Test conditions-
Several improvements have been made in the test procedure as a result of previous corrective
actions to ensure that valve temperatures are stable prior to performing the as found lift tests.
Although it does not appear that unstable test conditions have caused the valves to lift low, the
repeatability of testing is affected to some degree because the required as found test conditions
can not be made identical to the actual as left conditions that existed during the previous
certification tests. During the as left certification tests, the valve internals and exhaust area get
heated by the steam passing through the valve during each of the lifts. This decreases thermal
gradients and associated stresses in the valve. A minimum of three lifts, and generally more than
three lifts, are performed as part of the as left certification testing. In contrast to the as left test
conditions, the as found lift test is required to be the first lift test performed after removing the valve
from the system. Data taken during the as found testing on the three valves in this event shows
that the exhaust temperatures increased from approximately 233 degrees F to approximately 279
degrees F after the first lift for each valve. Historical as found test data shows that after a failed lift
in the low direction on the initial test, the following lift pressures tended to increase and get closer
to the required setpoint. Therefore test conditions are considered as contributing to STP’s valve lift
test failures.

EVENT SIGNIFICANCE

The design function of the Pressurizer Safety Valves is to ensure the Reactor Coolant System stays
below 110% of design pressure in accordance with ASME Boiler and Pressure Vessel code, Section
lll. Ensuring the Reactor Coolant System pressure is maintained below 110% of design pressure
ensures that the Reactor Coolant System as a primary safety barrier does not become degraded.
since the as found setpoints were lower than the allowed values in the Technical Specifications, the
condition did not have an adverse impact on over pressurization.

If the Pressurizer Safety Valves lift pressures are too low, they may lift earlier than anticipated during a
reactor over power event. This may result in a lower Reactor Coolant System pressure which may
adversely impact the calculated Departure from Nucleate Boiling Ratio (DNBR). A review of reactor
over power events, such as rod withdrawal from power, shows that the analysis assumes the
Pressurizer Power Operated Relief Valves lift at 2335 psig. Events that lift the Pressurizer Safety
Valves are not the limiting DNB events. Sufficient DNB margin exists to accommodate a Pressurizer
Safety Valve lift at 2406 psig, the lowest as found lift point reported in this event. Therefore, the as
found Pressurizer Safety Valve setpoints did not violate any safety analysis limits.
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The condition of having these three Pressurizer Safety Valves lift setpoints outside of the Technical
Specification required lift setpoint tolerance is reportable under 10CFR50.73(a)(2)(i)(B) “Any operation
or condition prohibited by the plants Technical Specifications.” NUREG-1022, Revision 2, Event
Reporting Guidelines, Section 3.2.2 provides the following guidance concerning multiple test failures: “
the existence of similar discrepancies in multiple valves is an indication that the discrepancies arose
over a period of time and the failure mode should be evaluated to make this determination. If so, the
condition existed during plant operation and the event is reportable under 50.73(a)(2)(i)(B)".

The out of tolerance condition is assumed to have occurred during operation.

As discussed in the evaluation of this event above, the Pressurizer Safety Valve settings did not
adversely impact reactor coolant system over pressurization or DNBR analysis.

CAUSE OF EVENT

Root Causes:

1. The root cause of the valves failing the as found lift test is the inherent differences between the
valve as left test conditions and as found test conditions and nozzle loading effects which are
inducing stresses and misalignments in the valves.

2. The tight tolerances of +/- 2% for the testing make it difficult to consistently pass the test under the
existing conditions for these type valves.

CORRECTIVE ACTIONS

1. During the Unit 1 refueling outage, 1RE10, replacement Pressurizer Safety Valves were installed
which had been set to the Technical Specification as left setting tolerance of +/- 1%.

2. STPNOC will submit a License Amendment Request for Technical Specification change to T.S.
3.4.2.2 to optimize the Pressurizer Safety Valve as found lift setpoint tolerances considering valve
nozzle loading effects and the inherent differences between the valve as left test conditions and as
found test conditions. This License Amendment Request will be submitted by June 30, 2002.

ADDITIONAL INFORMATION

It is not considered practical to reduce nozzle loading by realigning the Pressurizer Safety Valve piping
or to increase the as found setpoint accuracy by exactly replicating the previous as left test conditions
during the as found tests.

The South Texas Project pressurizer Safety Valves are model HB-BP-86 6N8 manufactured by
Crosby Valve Company.




