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MEMORANDUM FOR: Jack E. Rosenthal, Chief
Reactor Operatinons Analysis Branch
Division of Safety Programs
Office for Analysis and Evaluation
of Operational Data

FROM: Harold L. Ornstein
Reactor Systems Section W and B&W
Reactor Operations Analysis Branch
Division of Safety Programs
Office for Analysis and Evaluation
of Operational Data

SUBJECT: RECENT SOLENOID-OPERATED VALVE
EXPERIENCES INVOLVING MAINTENANCE AND
TESTING DEFICIENCIES

Enclosed is a Technical Review Repurt on "Recent Solenoid-Operated Valve
Experiences Involving Maintenaace and Testing Deficiencies.” It describes common-
mode SOV failures at Salem 2 and Peach Bottom Units 2 and 3. The common-mode
SOV failures at Salem resulted in a catastrophic failure of turbine equipment that
resulted in an outage of about 6 months. The Peach Bottom event involved repetitive
failures of safety systems with a shorter durauon outage.

The Technical Review Report concludes that the events at Salem Unit 2 and Peach
Bottom Units 2 and 3, are exemplary of situations where less than adequate surveillance
testing and maintenance of SOVs resulted in the reduction of plant safety margins
and/or significant financial burden. In recognition of the fact that highly reliable,
nonobtrusive SOV diagnostic, monitoring equipment is not availablc, prudent preventive
maintenance and surveillance testing should be utilized to minimize the likelihood for
common-mode SOV failures thereby enhancing reactor safety and possibly avoiding
major downtimes,
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noted that on August 25, 1991, two SOVs controlling ESW to HPCI and RCIC room
coolers were found to be mechanically bound. With regard to RCIC room coolers, the
licensee “immediately agitated the valve enough so it would operate properly.” As a
result, the licensee considered the room cooler “fully operable.” In addition, the licensee
said that the plant had several problems with air-operated valves failing to operate in the
past on other systems. However, the licensee noted that the station had "always been
able to mechanically agitate these valves so they became operational again." Reference
5 noted that the licensee also said that for the August 25, 1991, event, "they never
declared HPCI or RCIC inoperable because the room cooler problems were corrected
immediately upon discovery." Subsequently, since reaundant HPCI and RCIC room
coolers were already isolated, Peach Bottom management declared the HPCI and RCIC
systems inoperable, and the unit was shutdown. A subsequent NRC inspection
(Reference 6) concluded that the issue of unreported SOV failures noted on August 25,
1991, appeared ‘o have been an isolated case.

Subsequently a seview of SOV applications found that each Peach Bottom unit utilized
44 of *he sarae mode! (ASCO 206-832) SOVs as the ones that had failed on August 25,
1991, rony of hose SOV: controlled room cooling for all the RHR and core spray
pumps as well as roca cont..ig for the HPCI and RCIC systems at each Peach Bottom
unit. The other four SOVs were loca’~d in the ESW return lines fiom each of the
station’s four EDGs. Reference 6 indicates that there had been 22 reported failures of
those SOVs prior to the August 25, 1991, event,

In response to some of the previous SOV failures, the licensee did extensive root cause
failure analysis. Contaminants from the instrument air system and valve lubricants were
believed to have caused some of those failures. However, prior to the Auguse 25, 1991,
event, the licensee had not taken any systematic steps to preclude cammon-mode failures
of the SOVs in multiple safety systems at both units, (It is interesting to note that prior
to installing these SOVs in the late 1980's, the licensee conducied NPRDS searches on
ASCO 206-832 valves and only found two entries, both of which involved installation
errors with no operating failures reported). None of Peach Bottoms” 22 "internally”
reported failures were reported to NPRDS or the NRC’s LER systcia prior to

August 1991,

After the August 25, 1991, event the licensee embarked on an aggressive program to
prevent similar common-mode SOV failures. In addition to performing detailed plant
walkdowns with verification of SOV applications (temperature, orientation, MOPD,
voltage hite cycle, etc.), the licensee has implemented frequent stroke testing of the SOVs
of concern (weekly and in some cases, semi-weekly testing). For the longer term, the
licensez is planning to implement staggered maintenance, staggered surveillance testing,
and SOV diversity (the use of different SOV models in alierrate ECCS trains).

CONCLUSIONS

The events described above at Salem Unit 2 and Peach Bottom Units 2 and 3, are
exemplary of situations where less than adequate surveillance testing and maintenance of
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SOVs resulted in the reduction of plant safety margins and/or significant financial
burden. In recognition of the fact that highly reliable, nonobtrusive SOV
diagnostic/monitoring equipment is not available, prudent preventive maintenance and

surveillance testing should be utilized to minimize the likelihood for common-mode SOV

failures thereby enhancing reactor saiety and possibly avoiding major downtimes.
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