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A. Event Description

On Thursday morning, June 11, 1992, Surveillance Procecure (SP) 6.2.2.3 4, High
Pressure Coolant Injection (HI'CI) Supprerssion Chamber And Emergency Condensate
Storage Tank (ECST) Water Level Calibration and Functiot “Functional Test And
Water Initiation, was being performed when, t scep 8.3.9. 4 of the procedure,
the Control Room (CR) Operator involved in the testing, suspected that HPCI-MOV-
MC58, the pump suction wvalve from the Torus, was not stroking properly.
Previously luring the surveillance test, the valve had been stroked open and then
closed, twice. No deficiencies had been observed in the Control Room. However,
subsequent event analysis bas r»vealed that when the valve closed the second timo
at step 8.2.25 of the procedure, ulz stem wut became disengaged from the utem,

Normally, upon valve closure, the motor for the valve operator {s deenergized
wher. the CLOSE torque swicch is opened. With the stem nut disengaged from the
stem, however, the torque switch was never actuated. Consaquently, the motor
perator continued to turn in the CLOSE direction. As the moto:r operator
continued to run, the limit switches that provide OPEN and CLOSE status light
indicatiuns and which function in an interleck circuit with HPCI-MOV-MO17, the
HPCI System suction valve from the Ewergency Condensate Storage Tank (ECST), were
actuated, As a rerul | the valve position status lights cycled from OFEN to
CLOSE, thea back *o OPEN and so on, at app: ximaty 10 minute intervals. Tne
‘rterlock with HPCI. MOV-MO17 was also actuated with the s ue cycle frequency.

RPCT-MOV-MO17 is inturlocked with HPCI-MOV-MOS58 such that neither valve can be
closed unless the other valve is open. Additienally, HPCI-MOV-MOl17, the normal
suction path for HPCI, w'll automatically close when HPCI-MOV-MO58 is opened.
This latter automatic function occurs upon high Torus level or low ECST level.

This cycle time was reasonably consistent with the time frame when HPCI-MOV-MO58
was to be accuated as the surveillance test continued and when the valve was
subsequen:ly cycled by the CR Cperator to further investigate: 1) the absence of
INTERMEDIATE positior indication at step §.3.9.1.d, when the valve was thought
to be stroking, and 2) the unusually long valve strol: time. This coincidence
further inhibited the ability of the CR Operator to determine that the motor
operator had malfunciioned.

Af'er the CR Operator cycled HPCI-MOV-MO58 to chech its operation (the valve
remained closed; the change in valve position status lights were actuated as a
matter of coincidence), he then opened HPCI-MOV-MOl17, placing the HPCI System in
its normal standby lineup. Subsequently, during performance of independent
verification activities required by the surveillance procedure, the Instrument
and Controls (I&C) Technician entered the HPCI Room to verify jumper removal.
When in the proximity of HPCI-MOV-MO58, he heard the valve operator motor in
operation and making an unusual noise. He cailed the CR Operator to advise him
that the motor was operating. When the CR Operator looked at the valve status
indieations on the panel, hoth HPCI-MO""-MO58 and MO17 were indicating closed.
The 1.C Tech was then directed to open the breaker “or HPCI-MOV-MOS8.
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A. Event Description (Continued)

At approximately 11:45 am, the Shift Supervisor declared the HPCI System to be
inoperable because HPCY-MOV-MO58 d’'d not appear to be functioning properly and
because both HPCl suction valv~s were closed. The contrel switch for the HPCI
Auxiliary Oil Pump was placed in the Pull-To-Lock position to prevent automatic
startup of the system.

Plant Stetus

Operating at approximately 10C percent power under normal cperating conditions.

Reportabillty

Inoperability of a single train safety system, reportable in accordance with
1CCFR50,73 (a)(2)(v).

Cause

An analysis of the sequence of events has concluded that the stem nut internal
diameter threads had worn to the point where they were no lounger engaging the
stainless steel stem upon closure of the valve at step 8 2.25 of the procedure.
Due to the fact cthat the motor operator was disengaged from the valve, the motor
operator closing torque switch was never actuated to stop the valve wotor from
operating in the CLOST dire.tion. As the motor operator continued to operate,
the limit swi .res, which are operated by the gear train, were actuated, though
not in the normal sequence. Therefore, all status indications for toe valve
following its closure in step 8.2.25 were incorrecrt,

This is the first failure of this type that has bsen experienced at CNS. Based
upon the lark of stem nut failure history and minimal number of similayr events
throughout the industry that have becn reporcted to NPRDS, this event is
considered to be a random cceurrence, The root cause of the stem nut failure is
lack of specific inspection acceptance criteria In the procedures employed for
inspecting, refurbishing and rebuilding Limitorque motor operators,

Safety Significance

Had operation of the HPCI System been required when HPCI-MOV-MO17 was CLOSED, the
valve would have OPENED and stayed OPEN if the full OPEN limit switches for HPCI-
MOV-MO58 were not actuated. As a result, the HPCI System could have functioned
as designed for as long as 10 minutes. However, when the motor operater limit
switch for HPCI-MOV-MD58 indicated that the valve had reached the OPEN position,
HPCI-MOV-MO17 would have automatically CLOSED. With the actual position of HPCI-
MOV-MO58 being CLOSED, the pump would have tripped on low suction pressure,

The most limiting accident requiring operation of the HPCI System is the small
break loss of Coolant Accident (LOCA . For accident ane ysis purposes, HPCI is
assumed to be inoperable, Therefore, the response of the plant to the small
break LOCA would have been as predicted in the latest accident analysis.
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G. Corrective Action (Continued)

The following actions are planned to ensure that similar failures of Cei .

lLetter (GL) 89-10 motor cperated valve stem nuts do not occur in the future:

1) CNS Limitorque maintenance procedures will be revised to provide detailed
instructions for performing stem nut inspections. Acceptance criteria
will be provided along with sign offs to ensure proper documentation ot
the inspection results,

2) CL 89-10 rising stem MOVs wich their criginal ctem nuts installed will be
identified,

3) Following the above described activities, and as soon as plant conditions
permit, a representative sample of the MOVs identified above will have
their stem nuts inspected to determine if CNS has a potentially generic
MOV stem nut wear probhlem.

4) Any GL 89-10 MOVs that have previously been baseline testec
require stem nut replacements as the result of the above inspec ions,
be appropriately re-tested as required by the CNS MOV Program Plan,

H. Similar Events

None.
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