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The Main Steam System is equipped with fiftaer Safety Relief Valves
(SRVs). Technical Specification 4.4.2.1.2 requires that one half of
the SRys be proven operable at least once every eignteen months by
performing a set pressure test. Fifteen SRV pilot assemblies were
removed during the third refueling outage and sent to Wyle

Laboratories Lo meet the surveillance requirement.

notified Detroit Edison that one valve faileu to actuate during
testing and eight other valves failed their set pressure test for a

total of nine failures.

The cause of this event has been under review by Detroit Edison and
the Boiling Water Reactor Owners Group (BWROG) SRV Setpoint Drift Fix

Developmen. Committee. The test data showed that

pilot disc~to-seat sticking was due to corrosion binding ard is the
primary cause for deviations from the set point Lolerance range. An
analysis was performed which shows that the peak dome pressure
experienced during the event of a vessel over-pressurization would be

within the safety limits.

The referenced SRV pilot assemblies have been repl
and certii.ed spare assemblies, which have been re
the new power uprate setpoint ranges. The removed
assemblies will be refurbished and recertified in
installation during the fourth refueling outage.
Edison is continuing to follow industry e'. rience
issue.

Wyle Laboratories

the pilot valve,

aced Ly refurbished
certified to reflect
SRV pilot
preparation for

In addition, Detroit
to resolve this
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Initial Plant Conditions:

Operational Condition: & (Refueling)
Reacter Power: 0%

Reactor Pressure: 0 psir

Reactor Temperature: 91° fahrenheit

Description of Event:

The Main Steam System (SB, is equipped with fifteen Target Rock
two-stage pllot-operated Safety Relief Val es [(SRVs) (RV)), which are
designed to prevent over-pressurization of the Nuclear Steam Supply
System (NSSS). Technical Specificat .r surveillance requirement
4.4,2.1.2 states that half of the SV must be proven operablc at
least once every eighteen months by performing a set pressure test,
All fifteen SRVs must te set pressure tested during a forty month
period.

Fifteen SRV base body/pilot assemblies were removed during the third
refueling outage, which began on September 12, 1992, and seut ‘o Wyle
Laboratories to meet the surveillance requirement. On October 21,
1992, Wyle Laboratories notified Detroit Edison that nine SRVs
excerded their Technical Specification acceptance tolerance nf +1% of
their pressure setpoint.

The SRVs are divided into throe pressure setpoint groups. The first
Eroup consists of five valves set to open when Reactnr Pressure Vessel
(RPV) pressure equals or exceeds 1110 psig; the second group consists
of five valves set to open when RPV pressure equals or exceeds 1122
psig; and the third group consists of five valves set to open when RPV
equals or exceeds Y130 psig. Following is a table summarizing the
resulls of the SRVs tested:
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Cause of Event:

The cause(s) of this event has been under review by Detroit Edison and
by the Boiling Water Reactor Owners Group (BWROG) SRV Setpoint Drift
Fix Development Committee. A summary review of the cause(s) is
presented in the text below.

The test data shows that pllot disc-to-seat sticking 1s the priasary
Cause for deviations from the setpo’nt tolerance range. This probler
has been evaluated by the BWROG and found to be caused bv pllot disc
and seal corrosion bonding. Corrosion bonding occurs because
temperature of the pilot assembly Is lower than the main steam system
pPiping and, since the pilot ass.ably 1s mounted on top of the piping,
It tends to ac' as a concentrating cell. Main steam oxygen content
due to radiolytic decomposition of water in the reactor and feedwater
entrained alr is about 18 to 21 ppm. Estimated concentration levels
in the pilot assewsbly due to the temperature drop are on the order of
about 50,000 ppm Op or higher, based upon BWROG analyses. There has
been no other contaminant of an elemental or molucular composition
fdentified as a contributing factor to the corrosion. Additionally,
there were no abnormal chemistry events during the Fermi 2 Cycle 3
operation. Corrosfion bonding results in an increase in the
differential pressure needed to 1ift the pilot disc, thus causing an
upward drift in Lhe SRV setpoint.

Analysis of Event:

Detroit Edison has analyzed several cases to ascertain the sensitivity
of vessel peak pressure to changes in SRV actuation pressure. The
results of this analysis for Cycle 3 operation is presented below:

SUMMARY OF PEsK VESSFL PRESSURE RESUI TS

CASE PEAK DOME PRESSURE
\psia)
Case 1, 1 Operable SRVs 1279
Case 2, 14 Operable SRvs 1263
Case 3, 11 Operable SRVs 1285
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Case 1: Baseline calculation for Cycle 3 assumes 11 operable SRVs are
capable of 11ifting within 1% of rated set pressure with the U
inoperable valves at the lowest sel pressure.

Ce 2 2: Caleulation performed assuming 14 operable SRVs; 8 with set
pressures of 1131 psig, 3 with set pressures of 1160 psig and
3 with set pressures of 1212 psig.

Case 3: Calculation performed assuming 11 operable SRVs; 8 with set
pressures of 1131 psig and 3 wilh sc. pressures of 1160 psig.

As a result of the SRV set pressure drifl in excess of Technical
Specification limits, an overpressure analysis (Case 2 and Case 3) has
been performed Lo compare the “as feund" pe-formance of the SRVs to
the Cycle 3 analysis (Case 1). As in previous operating cycle
analyses, Cycle 3 analysis of cverpressure protection assumed four
SKVe of the lowest pressure group to be out-of-service and the
remalning SRVs to 1lift at +1% of their group's setpoint. The peak
reactor steam dome pressure predicted by the Cycle 3 analysis for an
overpressure deslign basis event Is 1279 psia. In comparison, the
Cycle 2 overpressure analysis predicted a peak pressure of 1267 psia,
the difference due primarily to a higher initial reactor vessel
pressure in the Cycle 3 analysis. The Technical Specificati-n peak
dome pressure limit is 1325 psig (1340 psia).

For the analysis of Cycle 3 "as found" setpoint performance, the SRVs
were grouped into three set pressure groups witi: assigned set
pressures which bounded the actual measured setpoint valves. The
first group included 8 SRVs with a setpoint of 1131 psig. This
setpoint bounds ‘he 1117 psig average set pressure for the lowest 8
SRVs. The second group included 3 SRVs with a setpoint of 1160 psig.
This setpoint bounds the 1153 psig average set pressure for the 3 SRVs
with recorded set pressures between 1148 and 1159 psig. The third
group included 3 SRVs wich a set peint of 1212 psig. This set point
bounds the 1194 psig average set pressure for the 3 SRVs with recorded
set pressures between 1178 and 1212 psig.

The results of the analysis show that, even with nine SRVs exceeding
the Technical Specification allowable drift of 1%, the resultant peak
dome pressure psia was well below the maximum reactor coolant system
Technical Specification safety limit of 1340 psia. Further evaluation
determined that the Technical Specification vessel pressure safety
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