Commonwealth Edison
Quad Cities Nuclear Power Stalion
22710 208 Avenue North

Corgova, Hinois 61242

Telephone 309 '654-2341

RLB-92-0013
January 6, 1992

1.8, Muclyar Regulatory Commission
Document Coatrol Desk
Washington, DC 20555

Reference: Quau Cities Nuclear Power Station
Docket Number 50-254, DPR-29, Unit One

Enclosed is Licensee Event Report (LER) 91-025, Revision 00, for Quad Citles
Nuclear Power Station,

This report 15 subm tted in accordance with the requirements of the Code of
Federal Regulations, Title 10, Part 50.73(a)(2)(1v). The Licensee shal)

report any event or condition that “gsulted Yn manval or automatic actuation
of any Engineered Safety Feature,

Re-pectfully,

COM ONWEALTH EDISON COMPANY
QUAD CITIES NUCLEAR POWER STATION
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Ko So
R. L. Bax
Station Manager
RLB/TB/plm

Enclosure

cc: J. Schrage
T. Taylor
INPO Records Center
NRC Region 111
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PLANT AND SYSTEM IDENTIFICATION,
General Electric - Boiling Water Reactor - 2511 MWt rated core thermal power.

EvE'T IDENTIFICATION:  Reactor Scram due to turbine trip from reactor water high leve)
due to VA feed reg viv falling full open.

A CONDITIONS PRIOR TQ EVENT:

Unit: One Event Date: December 11, 1991 Even’ Time: 0425
Reactor Mode: 4 Mode Name: RUN Power Level, T7B%

This report was inftiated by Deviation Report D-4.1-91-149,

RUN Mode (4) « Run - In this position the reactor system pressure is at or above
B25 psig, ard the reactor protection system {s energized, with APRM protection and
REM interlocks in service (excluding the 15% high flux scram).

B.  DESCRIPTION OF EVENT;

On December 11, 1991, Unit One was in the RUN mode at 78 percent of rated core
thermal power. At 0050 hours, the Unit One (U1) Nuclear Station Operator (NSO)
attempted to close the 1-642A alr-operated Feedwater Regulating Valve (FWRV)I[FCV].
The U1 NSO was unable to close the valve further than 34 percent open. The NSO
dispatchad an Equipment Attendant (EA) to the feedwater Regulating Station {JB) to
fnvestigate. A Shift Foreman (SF) and Mechanical Maintenance Foreman were also
sent to assist the EA.

At the feedwater Regulating Station the valve was observed to open but would not
ciose beyond 34 percent. The Shift Engineer (SE) then decided that the valve
should be closed manually In an attempt to diagnose the nature of the binding at 34
percent. [from previous experience, 1t was known that the valve did not bind once
fsolated. Since the unit was at reduced lcad, the Shift Engineer decided to stroke
thcovalvo on Tine. Due to other activities, the manual stroking was planned for
0400 hours,

At 0400 hours, the Ul NSO, UY EA, both SF, and some trainees gathered in the
Control Room for a pre-job briefing on the performance of QOP 600-6, PLACING THE
"AY FECOWATER REGULATOR INTO “LOCAL" MANUAL OPERATION FOR UNIT ONE. After the
briefing, the U) EA, both SF, and two trainees proceeded 1o the valve with QOP
6006 In hand intending co manually close the valve.
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Communications were established between the Control Room any the leedwater
nogulatin? Station and the procedure was started. In accordance with QOP 600-6,
the manual handwhee! of the “A" FNRV was turned clockwise unti) resistance was
felt. The alr supply to the valve positioner was then closed. The SE arvived in
the Control Room at this time. A small leve! transient occurred with reactor [RCT)
water level risin? to the high level alarm (LA] setpoint of +36 inches. 1In
response to the alarm, the Ul NSO instructed the EA to close the “A" FWRV

manually, The Ul NSO then began ciosing the motor operated {solation valve [18V)
MO-1-3206A. When reactor water level returned to «30 inches, the Ul NSO placed the
control switch for MO-1-3206A in the pull-to-stop position. During this time, the
Ul EA was attempting to manually close the “A" FWRV noting aiternating positions of
tightness 'n no paritcular pattern. The Ul NSO then observed risQng reactor water
level. The personnel at the feedwater Kegulating Station reported that the manual
operator [B4) had broken and that the valve was opening from spring force. The
Shift Control Room Engineer observed and verified the 1A FHRV position indication
Increasing towards full open. The SE directed the Ul NSO to c.ose the MO-1.3206A
fsolation valve and give a small Increcse to the reactor recirculation (RR) [AD)
pump controllers to increase power. The RR pump controller increase was assumed by
the U2 NSO who had been relieved by the control room extra NSO and had not yet
assumed control of Unit 2. Reactor water leve)l continued to increase unti) the +4R
inches Reactor Feed Pump/Main Turbine (5J)) [TA) trip setpoint was reached. The Sf
was not able to give divection to manually scram the reactor due to the rate at
which level was ris'ng. The reactor scrammed on turbine stop valve [TRB) (V)
closure due to a turbine trip at greatur than 40 percent power. The expected
reactor water level transient, due to the collapse of volds following the scram and
the tripping of the reactor feed pumps, caused reactor vessel level to drop below
+8 Inches, This in turn caused Group 11 and 111 Primary Contatnment lsolations
(PCI) [JCI), Reactor Building [NG) Ve tilation Isolations [VA), and Standbv Gas
Treatment (SBGY) [BH) initiation.

In addition, a spurious Group I PCI was received. This raused the Main Steam
Isolation Valves (MSIV) [15V]) to close which caused reactor pressure to Increase.
Alsn, the Unit One diesel generator (DG) Auto-start alarm [ALM) was recelved but
the diesel did not start nor was 1t required to start In this scenario. The Center
Desk N°O obta'ned procedure QCOP 250-1, PRESSURIZING THE MAIN STEAM LINES, and
subsequently reopened the MSIVs. Reactor level was observed to be decreasing, and
the SE directed that & keactor Feed Pump be started. The Ul NSO started the 1A RiP
and leve! was brought back up and contiolled by the iow flow FRRV, AO-1-643, at
approximately 25 inches.
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The Unit was stabilized by 0500 hours using the turbine bypass valves to control
reactor pressure and the low fiow FHRV and Reacior Water Cleanup system reject to
control reactor level. The SE then notified the On-Call Station Duty Officer and
was Instructed not to Inftiate a systematic cooldown but to remain pressurized
until furthe: directed.

An Emergency Notification System (ENS) notification of the event was completed at
0632 hours on December 11, 1997, to comply with the requirements of
10CFRSO. 72¢b2 (231 1)

There were no other systems or components inoperable at the beginning of this event
which could have contributed to this event,

C.  APPARENT CAUSE OF EVENT:

This report 1s being submitted \n accordance with 10CFRS0.73(a)(2)(iv), which
requires the reporting of any event or condition that results in manual or
automatic actuation of any Englneered Safety Feature (ESF), including the Reactor
Protection System (RPS).

The apparent cause of this event was misalignment of the 1A FWRYV between the stem
and operator causing binding. This lead to manual operation and subsequent fatlure
to the full open position when the manua! operator assembly fractured.

Contributing to the stem binding was the packing gland follower at the end of
travel indicating end of useful packing 1ife (packing bottomed cut), As the
handwhee! was turned during manual operation of the valve, the subsequent reaction
forze to the bound stem opposed the manual operator assembly causing a fracture of
;ts housing. The housing fracture allowed the valve to fal) open due to spring
orce.

| The spurious Group 1 PCI s believed to be caused by maln steam line pressure wave
propagation reinforcing instrument line resonance to yleld accentuated pressure
fluctuations at the location of the maln steam line low pressure switch [63). The
Group 1 signal was recelved arter the MSIVs began closing. The malin steam line low
pressure annunciator was not received until after MSIV closure. The other Group i
fsolation signals are main steam line high radiation [IL), main steam 1ine high
flow, MSIV room high temperature, and reactor water low-low level. There were no
alarms or indications received to indicate any of these conditions occurred.
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The diese! generator autostart annunciator 15 believed io be caused by Bus 14-)
sensing an undervoltage and a subsequent relay (27) race in the diesel gererator
autostart circultry. This annunciator has been observed in previous scram events
and a recorder [ER) was installed to monitor the bus transfer. Unfortunately, the
recorder had a triggering problem and was unable to provide any results.

SAEETY ANALYSIS OF EVENT:

The safety significance of this event 1s minimal. A1l expected ESF ctuations
cecurred as desired to bring the reactor to a safe shutdown conditio.. The reattor
vesse! high level turbine trip Vs designed to prevent molsture carryover into the
main turbine.

The turbine stop valve closure scram occurs when the stop valves are less than 90%
full open. This scram is intended to prevent exceeding the mintmum critical power
ratio (MCPR) safety limit by anticipating tne rapid increase in pressure, neutron
flux, and heat flux which results from a fast closure of the turbine stop valves,
If the turbine stop valve scram had falled, a reactor scram would have occurred
from an Average Power Range Monitor (APRM) high neutron flux,

CORRECTIVE ACTIONS:

The 1A FHRV was disassembled and repaired under Nuclear Work Request Q93104. The
operator diaphragms, lower diaphragm plate, yoke, packing gland, and manua)
operator assembly were all replaced. The valve and operator were properly aligned,
and the valve was stroked to ensure smooth travel with no binding. The 2A FHRV was
also Inspected for signs of degradation of the manual operator assembly but none
were found However, manual valve manipulations of the alr operated FWRVS have
been suspended until the Tech Staff System Engineer can interface with the valve
manufacturer to resolve any possible generic problems with the valve and operation
(NTS #254 200 91 14901).

A spectal test 1s being prepared to measure the pressure at the main steam )ine
pressure switches during a turbine trip to address the spurious Group 1 PCI
signal. Further corrective actions will be hased upon the results of this test.
This test was previously scheduled from a prior event for the Unit Two refuel
outage Q2R11. Additionally, the computer sequence of event recorder will he
modifled to monitor the Group I PCI Inittiators (NTS #265 200 90 05303).

The reactor for the Bus 14-1 auto transfer has been modified to trigger on the
proper sigoal and remains installed under Special Test [-163. Further corrective
actions will be based on the results of the next event recorder indications (NTS
#254 200 91 14902).







