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Descripntion of Event

During a short outage (Unit 2 in hot shutdown) MSIV 2D
was to be closed for maintenance on the hydraulic operatina
unit. MSIV 2D was actuated to close from the control room
several times, but failed to close. Operating personnel went
to the hydraulic unit and manually actuated closure from there.
The valve closed, then reopened. The hydraulic pump was in
the process of being removed from service and further attempts
tc again close the MSIV failed. The pump was reenergized
but failed to close the MSIV until the 4 way test directional
control valve was found to be stuck in the "opening” position.
It was manually recentered, or placed in the "closed" position.

The closing side hydraulic pressure then built up sufficiently
to close the MSIV and the valve remained closed.

Consequences of Occurrence

Technical Specification 3.9.4 requires all MSIV's to be
operable whenever the plant is not in the cold shutdown
condition. The inability to close MSIV 2D would have required
loop isolation in accordance with the Technical Specifications,
however, operating personnel were successful in achieving valve
closure.

The safety analysis in the FSAR assumes the failure of one
MSIV to operate, and the complete blowdown of one steam
generator in the event of a steam line break. No event requiring
the closure of the MSIV occurred during this time. Therefore,
the health and safety of the public was not affected by this
event.

Cause of Occurrence

In this occurrence there are actually two "sub-events"
to analyze. The first i1is the actual failure of 2D MSIV to
close during actuation from the control room. The two redundant
OC solenoid-operated 3-way directional control pilot valves
(Teledyne Republic Model No. 21110-1202-5200) which upon
receiving a "close" signal are designed to shift, porting
hydraulic fluid to the in-line pilot-operated check valves,
establishing a closing hydraulic operating circuit, failed
to perform this function. The reason for the valve failures



has been under investigation for some time. Discussions with
several hydraulics experts have suggested that a phenomenon
known as "silting", or the precipitation of extremely fine
particles from suspension in the fluid, where they can plug

the close clearances found in the internals of these directional
control valves, causing the spools to stick.

The other "sub-event" was the reopening of the MSIV after
it was closed by manually exercising the DC pilot valves.
The AC solenoid-operated 4-way directional control exercise
and test valve (Rexroth Model No. 4WESE2.1/W120-60/N/5)
was found to be jammed in the "opening" position, and had
apparently failed to center by spring return after the pump
had previously run, as it is electrically desianed to do.
Because of this much of the closing fluid was bvpassed
straight to the o0il reservoir throuah the out-of-position
4-way valve, allowing pilot pressure to drop to the point
where the pilot-operated check valves could no longer remain
open, creating an opening hydraulic circuit to the MSIV
operating cylinder. The hydraulic pump was removed from
service before reclosure could occur. Thus it had to be
restored to service in order to achieve final closure of the
MS1IV.

Corrective Actions

Following maintenance on the MSIV hydraulic unit,
the MSIV was partially and fully stroked satisfactorily.

The exact cause of this failure and past MSIV solenoid's
failures is not known at this time. Modifications are being
considered to increase the reliability of the AC and DC solenoids.
(Different style valves - poppet rather than spool type - are
being investigated.) Filters are also under consideration to
reduce the possible "silting"” problem. During past refuelings,

Unit 1 & 2 MSIV units have been drained, clefned and flushed
to reduce the possibility of "silting" failures in the solenoid
operated valves.

This problem is being followed by the station by Action Item
Report $#5-78.



