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Nuclear Regulatory Commission
Washington, D.C. 20555
Subject: Clinton Power Station - Unit 1
Li¢~nsee Event Report No, 92:002-00
Dear Sir:
Please find enclosed Licensee Event Repert No, 97.002-00: Lockup
‘ ~feedwater Control

LA !

Chanpels Results in Feedwater level Tiransient and le ' Reactor Water
Level SCRAM. This report is being submitted in accordance with the

requirements of 10CFR50.73,
Sincerely yours,

4 * \S F ;

F. A, Span
Manager, Licensi

RSF/alh

Enclosure

cec: NRC Clinton Licensing Project Manager
NRC Resident Office, V-690
NRC Region 111, Regional Administrator

Il1linois Department of Nuclear Safety
INPO Records Center
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With the plant at 72 percent reactor power, an automatic reactor scram
occurrved due to low reactor water level when the "B" Turbine Driven
Reactor Feed Pump (TDRFP) control valve (CV) failed to properly control
TORFF speed and, consequently, feedwater flow. During a transfer of
reactor feedvater level contrel from the "A" chamnnel te the "B" channel,
the "B TDRFP controller signaled the "B* TDRFP CV te open. The TDRFP CV
locked up after the "B" TDRFP had picked up more of the _ontroller demand
to the vessel than the "A" TDRFP. After the TDRFP CV locked up, the
controller dewand went to a minimum, giving the TDRFF CV a tull-close
signal. While reducing reactor power end attempting to manually remove
the "B" TDRFP from service, the TDRFP CV closed causing the TDRFP speed
to decrease and creating a low reactor water level conditlon which
resulted in an autcmatic reactor scram. The cause of this event is still
being investigated, however, a preliminary assessment has identified that
ihe main operating cylinder and gear assemblies for the TDRFP CV did not
respond as expected but locksd up while trying to respond to the level
demand signal, Corrective actiens include imspecting the operating
cylinder and valve gear assembly of the TDRFF CV.
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DESCRIPTION OF EVENT

On February 27, 1992, &t approximately 1726 hours, with the plant {n Mode
1 (POWER OPERATION) &t approximately seventy-two percent reactor [RCT)
power, an automatic reactor scram occurred due to low reactor pressure
vessel [RPV] water level (level 3)., The scram occurred during a
feedvater transient when the "B turbine [TRB] driven reactor feed pump
(TDRFP) |P] contrvol valvs [FOV] fellad te properly contrel TRRI'P speed
and, consequently, feedwater [8J] flow,

On February 27, Temporary Modification 92.26 was i{nstalled beciuse of
previous fallures of the “"B" TDRFP to properly control resctor water
level. Because the veneral [lectric Transient Analysis Recording System
(GETARS) information for evaluation of the previous failures had not been
sufficient to establish whether the failures were caused by problems in
electrical controls or mechanical components, a decislon was made to
initiate and install Temporary Modiflcation 92-26. The purpose of the
cemporary modification was to allow monitoring of additional components
in the TDRFP control valve's hydraulic control mechanism during the power
reduction activity that was scheduled to begin later that night for the
plant's third refueling outage (RF-3). Temporary Modification 92-26
allows menitoring of the “B* TDRFP pilot valve (V] position and serve
valve control signal response. The monituring would be accomplished with
the GETARS.

Because of the previous problems with the contvel valve, the operations
crew discussed the risks of Installing Temporary Modification 9226 and
the possibility that this could result in a control system disturbance.
This was also discussed with management before the temporary modification
was installed The installation of the temporary modification was
completed without incident.

Routine monthly surveillance CPS 9538 03, "Feedwater Reactor Vessel Water
Level C34-NOO4LA(B,C) Channel Functional," was scheduled for water level
transmitter [LT] 1C34-NOO4A on February 27, In order to perform this
surveillance, feedwater RPV level control had to be transferred from the
"A" reactor water level control channel [LC] to the "B" reactor water
level control channel of the Feedwater Control System [JB).

The "B" reactor water level transmitter 1C34-NOO4B cormally reads level
absut 3.5 inches lower than the "A" or "C" reactor water level
nsmitters. Therefore, transferring to the "B" reactor water level
trol channel will automaticaliy cause & minor demand signal change to
¢ TDRFPs to compensate for the lower level that the control system will
se@ a8 soon as the "B" channel is selected. The demand will cause the
TDRFP control valve to momentarily open more, resulting in Increased feed
pump speed and more wvater being pumped into the RPV for a brief time
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24, 1991 invelved the wechanical components that operate the TDRFP
contrel valve. Severe wear was fourd in three bearings of the mechanical \
linkage assembly. Two bearings for the torque bar (pillow block |
bearings) were cleaned, lubricated and rotated to make contact with the
unused surface. A third bearing, on the torque lever, was also cleaned
and lubricated., Following completion of these actions, the pump operated
properly. The third bearing was scheduled for replacement in RF-3
pendlog parts availabllity., On Janvary 36, 1957, (e puanp locked up for
only a few minutes and then restored to normal.

During the May 1 and September 24 events, the "B" TDRFP was successfully
isolated in the manner similar to that pursued during this event, The
successful lsolation of the pump prevented a resctur water level
trancient that would have caused & reactor scram. Following the January
30 event, the decision was made to install Temporary dodification 92-26.

An action plan has been developed to further investigate the cause of
this event, The plan includes disassembly and inspection of the
operating cylinder assembly for the low pressuru TDRFP control valve and
inspection of the TORFP control valve gear asseubly. Components will be
replaced as needed. Any additional actions necessary to determine the
cause of the lockup will be determined after completion of these
activities.

A determination of the root cause and actions necessary to prevent

recurrence of the lockup problem is scheduled co be completed by May 9,
1992,

Illincis Power expects .o provide a supplemental report to tle NRC
identifying the root cause, corvective actions, similar veported events,
and equipment failures by June 22, 1992,

ANALYSIS OF EVENT

This event is reportable under the provisions of 10CFR50.73(a)(2)(iv) due
to the automatic actuation of the Reactor Protection System [JC].

Assessment of the safety consequences and implications of this event
indicates that this event was not nuclear safety significant. This event
is bounded by the Loss of Feedwater Flow transient discussed in Chapter
15 of the Updated Safety Analysis Report. This event was within the
design basis of the plant. The capability of the plunt to perform its
intended safety functions and achieve and maintain a safe shutdown was
not affected by this event.
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closed. Reactor water level quickly dropped from 32.5 inches to about 12
inches and then slowly dropped to about 10.7 inches. Level then appeared
to be on the verge of recovering. The TDRFP controller demand went to
thirty percent, The area operator noted that the *“B" TODRFP control valve
opened briefly and then closed.

The Shift Supervisor directed that a manual scram be initiaced, but
before the scram could be infitiated, an automatic scram occurved because
of low reactor water level (Level 3).

No other automatic or manually initiated safety system responses were
necessary to place the plant In a safe and stable condition. No other
equipment or components were incperable at the start of this event such
that their inoperable condition contributed to this event.

CAUSE OF THE EVENT/CORRECTIVE ACTION
The cause of this event 1s still being investigated. However, the lockup

of the "B" TDRFP control valve caused the feedwatar transient and the low
reactor water level scram,

The system engineer has performed a preliminary assessment of the "B*
TDRFP control valve lockup based on data from a GETARS trace (via
Temporary Modification 92.26). The preliminary assessment determined
that the feedwater control signal functioned properly during the event,
and the pllot valve response to the servo valve action was consistent
with the feedwater contrel signal. However, the GETARS data indicates
that the lockup of the "B" TDRFP control valve was caused by a mechanical
restriction which prevented the TDRFP contrel valve from properly
modulating in response to the feedwater control signal.

The sudden closure of the "B" TDRFP control valve was caused by the
freeing of the control valve from its locked-up position when the control
signal was at a minimum, The reactor water level transient caused the
low water level scram.

The preliminary assessment identified that the main operating cylinder
and/or gear [CR) assembly of the TDRFP control valve did not respond as
expected but instead locked up while trying to respond to the level
transient,

Three previous events have occurred involving & lockup of the “B" TDRFP
control valve. None of the events were reportable under the pruvisions
of 10CFR50,73. Investigation of an event which occurred on May 1, 1991
provided strong indication that the TDRFP control valve lockup was caused
by the servo valve in the operating cylinder assembly of the TDRFP
control valve. Following replacement of the serve valve, the pump
operated properly. Investigation of an evert which occurred on September
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ADDITIONAL TINFORMATION

Since the cause of the event has not been established, previous similar
events cannot be determined at this time. Additionally, s detersination
of specific equipment faflures has not been made., This (uformation will
be provided in the supplement to this report,

FPor further information regarding this event, contact 0. Villaiveal,
System Engineer, at (217)935-888]1, extension 3008,
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