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

On March §, 2006, Turkey Point Unit 3 was in Mode 1 and holding at approximately 50 percent reactor power while
performing Technical Specification surveillance testing of the Main Steam Safety Valves setpoints, just prior to the Unit
3 Cycle 22 Refueling Outage. The Unit 3 C Steam Generator (SG) MSSV, RV-3-1412, as-found lift pressure was 1154.6
psig, which was greater than the TS allowable setpoint pressure of + 3% of 1115 psig (1081.6 psig - 1148.4 psig). RV-3-
1412 was declared inoperable and the plant entered TS action statement 3.7.1.1.b. Reactor power was at 50%, which was
below the 53% reactor power required per TS 3.7.1.1.b. The valve was subsequently adjusted and retested twice to
within * 1% of its required setpoint. In addition, the Unit 3 B SG MSSV, RV-3-1406, as-found lift pressure was 1154

psig, outside the TS allowable setpoint of + 3% of 1100 psig (1067 psig — 1133 psig).

The cause of the failure to meet TS allowable setpoint for RV-3-1412 was a slow build-up of corrosion between the disc
holder/guide interface and/or the spring/spring washers. The cause of the failure to meet TS allowable setpoint for RV-3-
1406 was micro-bonding. During the planned Unit 3 refueling shutdown which commenced on March 5, 2006, the
valves were either replaced with a spare or, the original valve was disassembled and repaired.

Operation of the facility with the Main Steam Safety Valves as-found settings was within analytical bounds; therefore, this
event had no impact on the health and safety of the public.
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Description of the Event

On March 5, 2006, Turkey Point Unit 3 was in Mode 1 and holding at approximately 50 percent reactor
power for testing of the Main Steam Safety Valves (MSSVs) [SB:RV] during the downpower for the
Turkey Point Unit 3 Cycle 22 refueling outage.

As-found set pressure of the Unit 3 C steam generator MSSV RV-3-1412 was 1154.6 psig, which was
3.55% above the Technical Specification (TS) allowable setpoint pressure of + 3% of 1115 psig

(1081.6 psig - 1148.4 psig). At 05:40 AM, MSSV RV-3-1412 was declared inoperable and the unit entered
the Action Statement for TS 3.7.1.1.b, which requires either valve restoration to operable status or a unit
reduction in power to < 53% within 4 hours. Since the unit was at approximately 50% power level, no
power changes were required in order to comply with TS 3.7.1.1.b.

RV-3-1412 was subsequently tested at 1148.4 psig, 2.99% above the TS allowable setpoint. The valve was
then adjusted and retested twice to within & 1% of its required setpoint of 1115 psig. In addition, the valve
was re-tested to be within + 1% of its required setpoint approximately 8 hours later, lifting at 1123.2 psig
and 1125.5 psig. MSSV RV-3-1412 was declared operable on March 5, 2006, at 8:00 PM and the plant
exited TS action statement 3.7.1.1.b.

As aresult of the RV-3-1412 failed test, the Inservice Testing (IST) program required a test scope
expansion of the IST testing requirements for the Turkey Point Unit 3 Cycle 22 refueling outage. Two
more valves were tested as the expanded scope, RV-3-1408 and RV-3-1406. However, RV-3-1406 failed
to lift within the TS allowable setpoint, therefore, due to this failure, all other MSSVs were required to be
tested. All remaining MSSVs test results were within the + 3% range of the allowable TS as-found setpoint

pressure.

As-found lift pressure of the Unit 3 B steam generator MSSV RV-3-1406 was 1154.3 psig, which was
4.9% above the TS allowable setpoint pressure of + 3% of 1100 psig (1067 psig - 1133 psig). RV-3-1406
was declared inoperable on March 5, 2006, at 11:25 AM. The unit was already in Action Statement for TS
3.7.1.1.b due to MSSV RV-3-1412. The Action Statement for TS 3.7.1.1.b requires either valve restoration
to operable status or a unit reduction in power to < 53% within 4 hours. Since the unit was at
approximately 50% power level, no power changes were required in order to comply with TS 3.7.1.1.b.
The valve was re-tested and lifted at 1081.8 psig or 1.65% below the TS allowable as-left setpoint of = 1%
of 1100 psig. The valve was subsequently adjusted and re-tested three times, lifting at a pressure within +
1% of the TS allowable as-left setpoint of 1100 psig. RV-3-1406 was declared operable on March 5, 2006

at 02:20 PM.

Reportability

A review of the reporting requirements of 10 CFR 50.72 and 10 CFR 50.73 and NRC guidance provided in
NUREG-1022, Revision 2, Event Reporting Guidelines 10 CFR 50.72 and 10 CFR 50.73, was performed
for the subject condition. As a result of this review, the condition is reportable as described below.

NRC FORM 366A (7-2001)
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10 CFR 50.73(2)(2)(i)(B) requires the reporting of :

"Any operation or condition which was prohibited by the plant’s Technical Specifications except when:
(1) The Technical Specification is administrative in nature;

(2) The event consisted solely of a case of a late surveillance test where the oversight was corrected, the
test was performed, and the equipment was found to be capable of performing its specified safety
functions; or

(3) The Technical Specification was revised prior to discovery of the event such that the operation or
condition was no longer prohibited at the time of discovery of the event."

The MSSVs, RV-3-1406 and RV-3-1412, as-found degraded condition is reportable under the requirements
of 10CFR 50.73(a)(2)(i)(B) as a condition prohibited by Technical Specifications. The Limiting Condition
for Operation (LCO) 3.7.1.1 is the controlling Technical Specification for MSSV surveillance testing at
Turkey Point. This specification requires that in Modes 1 through 3 “all main steam line Code safety
valves associated with each steam generator shall be OPERABLE with lift settings as specified in Table
3.7.2.” Table 3.7.2 requires the lift setting for valve RV-3-1412 to be 1115 psig + 3% and for RV-3-1406
to be 1100 psig +3%. Therefore, since the as-found condition for RV-3-1412 and RV-3-1406 did not
comply with the values in the Technical Specifications Table 3.7.2, the above condition is reportable per

50.73(a)(2)(i)(B) requirements.

Cause of the Event
RV-3-1412

The Unit 3 C steam generator MSSV, RV-3-1412, as-found set pressure was 1154.6 psig which is outside
the as-found TS allowable range of 1115 psig + 3% (1081.6 psig to 1148.4 psig). The relief valve was
subsequently tested at 1148.4 psig, or 2.99% above the TS setpoint of 1115 psig. Adjustments were made
to restore the valve to within £ 1% of the TS allowable as-left set pressure of 1115 psig. The valve was
tested two more times with the resulting as-left set pressures falling within 1% of 1115 psig. In addition,
the valve was re-tested approximately 8 hours later at a set pressure of 1123.3 psig and 1125.5 psig.

The Cycle 21 as-left setpoint for RV-3-1412 was 1110.3 psig on February 27, 2003. Based on the as-found
lift setting of 1154.6 psig, the setpoint drifted 44.3 psig during Cycle 21 operation. Assuming an average
seat diameter of 24.626 in?, the observed lift pressure increase is equivalent to an increase in the force
required to lift the disc of 1091 Ibs. This observed increase in force is most likely due to an increase in
friction between moving and stationary parts or an increase in the set pressure due to corrosion products
increasing the spring pre-load. Repetitive set pressure test results that exhibit almost identical high set
pressures are indicative of this particular cause.

NRC FORM 366A (7-2001)
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Review of EPRI Safety and Relief Valve testing and Maintenance Guide found that the typical cause
attributed for the setpoint drifting high on MSSVs is due to:

1) internal minor corrosion bonding

2) minor corrosion of the guide and disc holder surfaces

3) presence of binding between the guide and disc holder surfaces (e.g., minor galling isolated to one
side of guide/disc holder)

RV-3-1412 was shipped offsite for disassembly, inspection, and refurbishment. Based on the as-found test
results and observations during disassembly, inspection and refurbishment, the cause of the high as-found
lift setpoint for RV-3-1412 was attributed to corrosion at the disc holder/guide interface and/or the
spring/spring washer. The corrosion products can be attributed to the interaction of the steel components in
the valve with the corrosive external environment (i.e., salt laden air, rain, etc.). Protection of these
components from these environmental conditions is provided by applying a protective grease coating to
prevent interaction with the external influences. A previous corrective action, implemented in 2000, to
address this issue was to discontinue the use of Never Seez as the corrosion inhibitor and implement the use
of Texaco Mutifak EP2 Grease. RV-3-1412 was last overhauled in 2001 after implementation of the
corrective action. While this failure is considered a repeat condition, the corrective action to switch to a
new corrosion inhibitor is not considered ineffective based on this refueling outage results of two test
failures; with only one test failure attributable to corrosion. Ten out of the 12 MSSVs were successfully
tested during this outage. The corrosion related failure is considered a single performance issue.
Enhancements to the MSSV repair procedure will be implemented to ensure sufficient quantities of
corrosion inhibitor are placed on the components to provide adequate protection from the corrosive external
environment.

RV-3-1412 was replaced with a spare using an inconel disc during the Unit 3 Cycle 22 refueling outage.
All other Unit 3 MSSVs have been overhauled since the change to the new corrosion inhibitor was
implemented with the exception of RV-3-1407 which has been successfully tested twice, in 2003 and in
this refueling outage.

RV-3-1406

The Unit 3 B steam generator MSSV, RV-3-1406, as-found set pressure of 1154.3 psig is 4.9% higher than
the TS allowable as-found set pressure range of + 3% of 1100 psig (1067.0 psig — 1133.0 psig). The valve
was re-tested and lifted at a set pressure of 1081.8 psig, or 1.01% below the 1100 psig set point.
RV-3-1406 was subsequently adjusted and re-tested three more times with resulting set pressure within the
as-left TS allowable setpoint of + 1% of 1100 psig.

Based on the results of the as-found set pressure and subsequent test results, the preliminary-cause for the
failure of RV-3-1406 is micro-bonding of the nozzle and disc (often categorized as “sticking”). Set

pressure test results that exhibit a moderate-to-large reduction following the as-found test (typically about
30 psi), are symptomatic of this phenomenon. The change in observed set pressure test results for RV-3-

|l NRC FORM 3686A (7-2001)
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psi. Micro-bonding of the nozzle and disc can occur when the harder disc (565 SS) causes microscopic
galling of the softer nozzle (316 SS) during heatup due to the differential thermal expansion between the
contact surfaces. These small gall beads cause the disc and nozzle to fuse. Investigations performed by
Altran Corporation for PG&E support this theory as a potential reason for the observed step change in the
first and second set pressure tests.

Corrective actions previously implemented to address micro-bonding included lapping of the seats, and
changing the seat and disk surface finish. During the last valve overhaul, RV-3-1406 had an ASTM A
566 Grade 616 stainless steel disc installed with a reported surface finish of approximately 4-8 rms. This
corrective action is considered helpful in improving resistance to galling, but did not eliminate the micro-
bonding. Another corrective action previously identified to address micro-bonding is the replacement of
the stainless steel valve discs with inconel discs, which are more resistant to micro-bonding. RV-3-1406
was overhauled during this refueling outage and the disc replaced with an inconel disc

Turkey Point plans to replace all the MSSV stainless steel discs with inconel discs as the MSSVs are
overhauled. For Unit 3 nine out of the 12 MSSVs have inconel discs installed. The three remaining
MSSVs (RV-3-1402, RV-3-1407, and RV-3-1408), have discs that have been lapped to a gray finish or
successfully tested since mirror lapped, and are currently scheduled to have inconel discs installed during
the next refueling outage currently scheduled for September 2007. For Unit 4 two out of the 12 MSSVs
have inconel discs installed. The balance of the MSSVs are scheduled for disc replacement during the
next three refueling outages scheduled for October 2006, April 2008, and October 2009. In the interim,
those MSSVs which retain a stainless steel disc and have a mirror finish will be tested at each refueling

outage.

Analysis of Safety Significance

Four safety valves are installed on each of the unit’s three main steam lines. The safety valves protect the
steam generator and portions of the feedwater and main steam piping from overpressure conditions. The
valves also serve as a heat sink for the reactor coolant system if the main condenser is unavailable and the
atmospheric steam dump valves cannot relieve pressure during a reactor trip or a secondary transient.

A review of the Turkey Point Safety Analyses was performed to assess the impact of MSSVs RV-3-1406
and RV-3-1412 as-found condition on Cycle 21 operation. The analyses in which the MSSVs are modeled
include:

- Rod Withdrawal From Power (RWFP)

- Feedwater System Malfunction

- Increase in Steam Flow

- Loss of Flow

- Locked Rotor

- Loss of External Electrical Load (LOL)/Turbine Trip

- Loss of Normal Feedwater (LONF) With/Without Loss of Non-Emergency AC Power
- Small Break LOCA

NRC FORM 366A (7-2001)




NRC FORM 366A : U.S. NUCLEAR REGULATORY COMMISSION
(7-2001) «

LICENSEE EVENT REPORT (LER)

TEXT CONTINUATION
FACILITY NAME (1) NDOSRE ) LER NUMBER (6) PAGE (3)
VEAR | SRUNBER - | NOMBER
Turkey Point Unit 3 05000250 Page 6 of 7
206 - 02 - 0

TEXT (If more space is required, use additional copies of NRC Form 366A) (17)

The review indicated that only the events that are susceptible to overpressure conditions may be impacted
by the as-found condition of MSSVs RV-3-1406 and RV-3-1412. These include:

- Loss of External Electrical Load (LOL)/Turbine Trip (Limiting Event)
- Rod Withdrawal From Power (RWFP)
- Loss of Normal Feedwater (LONF) With/Without Loss of Non-Emergency AC Power

The overpressure design criteria to which these transients have to comply, require that the peak pressures
reached during the event (for both the Reactor Coolant System (RCS) and the Main Steam System (MSS))
do not exceed 110 percent of the design pressures (2485 psig RCS and 1085 psig MSS). This translates
into the following design basis criteria: 2733.5 psig for the RCS and 1193.5 psig for the MSS.

The limiting over pressurization design basis event is the Loss of Electrical Load or LOL. The operation of
the MSSVs play a significant role in the results of the LOL event. The safety significance of the out of
tolerance MSSVs RV-3-1406 and RV-3-1412 has been evaluated with respect to the consequences of this

event.

The LOL design basis analysis takes credit for the MSSVs to mitigate the consequences of the over
pressurization of the RCS and the secondary side main steam system. The analysis assumes that every one
of the 12 MSSVs opens at 3% above the nominal value allowed by Technical Specifications (TS 3.7.1.1).
During the Unit 3 Cycle 22 refueling outage, only 2 of the 12 valves tested were found to be out of
tolerance, RV-3-1412 and RV-3-1406. A review and assessment of the as-found condition of RV-3-1412,
RV-3-1406 (>3% above setpoint) and the other 10 tested valves (<3% above setpoint) has concluded that
the as-found condition for RV-3-1412 and RV-3-1406 is bounded by the analysis assumption. The average
as-found lift settings for all 12 valves was 1.22% above the setpoint as compared to the analysis
assumption of all MSSVs opening at 3% above the nominal setpoint. Therefore, the overall MSSV
response of the as-found MSSV condition is bounded by the LOL safety analysis.

Based on the above discussion it is concluded that the overpressure design basis criteria for the LOL event
would not have been exceeded during Cycle 21 as a result of the as-found RV-3-1406 and RV-3-1412
pressure setpoints. Therefore, it is concluded that the as-found MSSVs performance test data did not result
in any safety concerns during Unit 3 Cycle 21 operation. Thus, this event had no impact on the health and
safety of the public.

Corrective Actions

Short Term

1. RV-3-1412 was initially adjusted to an as-left set pressure within + 1% of 1100 psig and declared
operable.

2. RV-3-1412 was subsequently replaced with a spare using an inconel disc during the Unit 3 Cycle 22

NRC FORM 366A (7-2001)
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refueling outage.

RV-3-1406 was initially adjusted to an as-left set pressure within + 1% of 1100 psig.

RV-3-1406 was subsequently inspected and overhauled using an inconel disc, retested offsite and
reinstalled during the Unit 3 Cycle 22 refueling outage.

> w

Long Term

1. RV-3-1402, RV-3-1407, and RV-3-1408 will have the stainless steel discs replaced with inconel discs
during the next Unit 3 refueling outage scheduled for September 2007.

2. Unit 4 MSSV stainless steel discs will replaced with inconel discs during the next three refueling
outages scheduled for October 2006, April 2008, and October 2009.

3. 0-GMM-072.3 and associated procurement documents will be revised to ensure sufficient quantities of
corrosion inhibitor are placed on the components to provide adequate protection against the corrosive

external environment.
4. Any MSSV which will retain a stainless steel disc and has a mirror finish will be tested at each refueling

outage until the inconel disc replacement is implemented.

Additional Information

EIIS codes are shown in the format [EIIS SYSTEM: IEEE component function identifier, second
component function identifier (if appropriate)].

Similar Events

1. Turkey Point Unit 3, Docket No. 50-250, Reportable Event: 2003-004-00, dated February 27, 2003,
"As-Found Cycle 19 Main Steam Safety Valve Setpoints Outside Technical Specification Limits,"
Letter 1.-2003-087, dated April 25, 2003. The cause of this event was attributed to micro-bonding of
the nozzle and disc for some valves and a spring washer dimensional tolerance discrepancy for one
valve.

2. Turkey Point Unit 4, Docket No. 50-251, Reportable Event: 2003-002-00 dated October 2, 2003, “As-
Found Cycle 20 Main Steam Safety Valve Setpoint Outside Technical Specification Limits,” Letter L-
2003-295, dated December 3, 2003. The cause of this event was attributed to micro-bonding of the
nozzle and disc.

3. Turkey Point Unit 3, Docket No. 50-250, Reportable Event: 2004-002-00 dated September 25, 2004,
“As-Found Cycle 20 Main Steam Safety Valve Setpoint Outside Technical Specification Limits,”
Letter 1.-2004-261, dated November 19, 2004. The cause of this event was attributed to a slow build-
up of corrosion between the ground ends of the spring and the spring washers.
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