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Unassured Past Operability of Core Spray Subsystem A Due to Susceptibility of Injection Valve to Pressure Locking.
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ABSTRACT (Limit to 1400 spaces, 1.e., approximately 15 single-spaced typewrittan lines) (16)

On March 22, 1996, it was established that the Core Spray Subsystem A Injection Valve (C8
MOV-MO12A) had been analytically incapable of performing its required opening function
under certain accident conditions due to its susceptibility to the phenomenon of motor
operated gate valve pressure locking. As a result, the past operability of Core Spray
Subsystem A could not be assured, contrary to the requirements of the Cooper Nuclear
Station (CNS) Technical Specifications.

The cause of this condition is attributable to original design error [NUREG-1022 CAUSE
CODE B]. Pressure locking has evolved as a generic industry issue that was not recognized
at the time of original plant design and licensing. Corrective action has been taken to
modify the gate valve reactor side of the disc to ensure that pressure locking will no
longer occur. The other safety-related wctor-operated valves (MOVs) that could
potentially experience pressure locking have been assessed and actions have been taken, as
needed, to preclude their susceptibility. Follow-on evaluations are being performed to
ascertain the effects of pressure locking on the past operabilicy of those susceptible
MOVs for which corrective action had been taken.
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| The plant was at 100% power at the time the past operability assessment was concluded.

EVENT DESCRIPTION

Cooper Nuclear Station (CNS) Technical Specification (TS) 3.5.A.1 requires that both Core
Spray [EIIS: BM] subsystems be operable when there is irradiated fuel in the reactor
vessel [RPV] and when reactor vessel pressure exceeds atmospheric pressure. On March 22,
1996, it was concluded that CS-MOV-MO12A (INV] had been analytically incapable of
performing its required opening function prior to its modification during the RE16
refueling due to the effects of pressure locking. Background information on the pressure
locking phenomenon itself and its emergence as an industry issue can be found in AEOD/S92-

07, “Special Study- Pressure Locking and Thermal Binding of Gate Valves,” dated December

| 1992. The calculated inability of CS-MOV-MO12A to open during certain accident conditions
| would have caused the operabiliity of Core Spray Subsystem A to be unassured for periods of
ltime that exceeded the time allowed in the CNS Technical Specifications.

'The following is a brief chronology of the issue:

19/92 As a result of investigations into the plant-specific applicability of IE Notice 92-

026, “Pressure Locking of Motor-Operated Flexible Wedge Gate Valves,” CNS
Engineering determined that several MOVs including CS-MOV-MO12A/B were potentially
susceptible to this phencmenon.

|3/93 An Engineering calculation based in part on generic CNS MUV data was performed which ||

discussed the actual suscertibility of the above valves to pressure locking. This
calculation indicated that CS-MOV-MO12A/B ware not susceptible. Nevertheless, CS-
MOV-MO12A/B were later scheduled to be modified during the subsequent refueling

outage to eliminate the reliance on analytical means in demonstrating operability.

14/93 GL 89-10 testing was performed on CS-MOV-MO12A. At the time, the results did not

disprove the MOV's presumed operability as concluded previously by the generic
testing data (however, it was later recognized that the results had been
misinterpreted) .

I RE16 Testing of CS-MOV~-MO12A was performed prior to its planned modification. The MOV

was then modified as planned. The operability of this MOV was now assured without
the need of analyses to account for the effects of the pressure locking.

'1/96 In comparing the CS5-MOV-MO1l2A as-fcund data with the previous April 1993 data, it

was recognized that aspects <f the April 19393 testing results had been
misinterpreted. Efforts were initiated to assess past operability of this MOV using
the REl€ data.
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3/96 The past operability assessment of CS-MOV-MO12A concluded that the valve would have
been operable under design bas.s accident conditions (a loss-of-coolant accident
(LOCA) concurrent with loss-of-offsite power (LOOP)). However, when assuming the
worst case degraded voltage conditions occurring on the electrical grid when a LOOP
is not postulated, the valve generated insufficiant torque to overcome the
combination of bonnet pressurization effects and disc seating forces. Therefore,
operability was not certain prior to its modification.

Core Spray Subsystem A is one of four low pressure ECCS subsystems that are desiznz3 to
collectively mitigate design basis Loss-o“-Coolant Accidents (LOCAs). With the past
operability of Core Spray Subsystem A unissured, redundancy had been provided by the
remaining three subsystems. With respect to the past functionality of CS-MOV-MO12A, an
analytical failure could have occurred only after a combination of unlikely circumstances
(an undetected full bonnet pressurization followed by a large break LOCA with degraded
offsite electrical grid voltage). For these reasons, the safety significance of this
previous condition is considered to be low.

CAUSE

A theimal-hydraulic explanation of the phenomenon of pressure locking is provided in
AEOD/S892-07. The susceptibility of flexible wedge motor-operated gate valves to pressure
locking was not a known phenomenon during the design and licensing of CNS. Accordingly,
the cause of this condition is due to original design error.

CORRECTIVE ACTION
The following actions either have been or are being taken to correct pressure locking

susceptibility concerns:

1. C8-MOV-MO12A was modified duringe RE16 by drilling an orifice through the reactor side
of the valve disc¢, thereby providing a bonnet vent path. This prevention methodology
was endorsed by AEOD/892-07.

2. Other safety-related valves that were characterized as having potential susceptibility
for pressure loclking have been addressed (most recently per Generic Letter 95-07).
Valve modifications and/or system reconfigurations have been made, as needed, to
resolve pressure locking susceptibility at CNS,

3. A determination is being made if any other susceptible MOVs would have experienced a
similar analytical loss of functionality prior to implementation of corrective action.

SIMILER EVENTS

LER 92-011 Inoperability of Thermo-lag Barriers Based Upon the Results of Testing

Reported In NRC Bulletin 92-01.
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