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Ouad Cstaes Nuclear Power Station
22710 206 Avenue North

' coreova, Illinois 61242
*

Telephone 3D9/654 2241

RLB-92-003

January 6,1992

l'. S. Nuc!9tr Regulatory Commission
DocuenE Centrol Desk
Hashington, DC 20555

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

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

This report is submitted in accordance with the requirements of the Code of
Federal Regulations, Title 10, Part 50.73(a)(2)(iv). The Licensee shall
report any event or condition that *esulted in manual or automatic actuation
of any Engineered Safety feature.

Re pectfully,

C0ti'DNHEALTH EDISON COMPANY
QUAD CITIES NUCLEAR POWER STATION

T
R. L. Dax
Station Manager
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On r)ecember 11, 1991, Quad Cities Unit one was in the RUN mode at 78 percent of
rated core thermal power. At 0425 hours, a reactor scram occurred due to turbine
stop valve closure as a result of a high reactor water level turbine trip. The
high reactor water level was caused by a feedwater regulating valve failing full
open. All safety feature actuations occurred as designed. Emergency Notification
System (DG) notification was completed at 0632 hours on December 11, 1991, to
comply with the requirements of 10CFR50.72(b)(2)(ii).

An investigation revealed the cause of the event to be due to misalignment of the
1A leedwater Regulating Valve causing the valve to bind. The manual operator
assembly biote in an attempt to close the valve manually which allowed the valve to
open fully due to spring fsrce. The failed open feedwater requiating valve caused
the high reactor water level and subsequent turbine trip.
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General Electric - Bolling Hater Reactor - 2511 MHt rated core thermal power. !

,

LK"LIDIKIt!.lCAUOR; Reactor Scram due to turbine trip from reactor water high level
due to IA feed reg viv falling full open.

A, COND1110HSJ110R 10_EVEMU ;

Unit: One Event Date: December 11, 1991 Event Time: 0425 i

Reactor Mode: 4 Mode Name: RUN Power Level: 78% i

ints report was Initiated by Deviation Report D-4-1-91-149.

RUN Mode (4) - Run - In this position the reactor system pressure is at or above t

825 psig, ard the reactor protection system is energized, with APRM protection and
RBH Interlocks in service (excluding the 15% high flux scram).

B. DESCRIMI0tLOLEVENh
.

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 (01) Nuclear Station Operator (NS0)
attempted to close the 1-642A air-operated feedwater Regulating Valve (FHRV)[fCV).
The U1_NSO was unable to close the valve further (San 34 percent open. The NSO

'' dispatched an Equipment Attendant (EA) to the feedwater Regulating Station (JB] to
investigate. A Shift foreman (SF) and Mechanical Maintenance foreman were also r

sent to assist the EA. *

,

At the feedwater Regulating Station the valve was observed to open but would not
close 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 expertence, it was known that the valve did.not bind once
isolated. Since the unit wa", at reduced Icad, the Shift Engineer decided to stroke
the valve on line. Due to other activities, the manual strohing was planned for
0400 hours.. i

At 0400 hours, the U1 NSO, U1 EA, both SF, and some trainees gatheted in the
Control Room for a pre-job briefing on the performance of QOP 600-6, PLACING THE
"A" FEE 0 HATER REGULATOR INTO " LOCAL" MANUAL OPERATION FOR UNIT ONE. After the
briefing, the U1 EA, both SF, and two tralnees proceeded to the valve with QOP
600-6 in hand intending to manually close the valve.
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Communications were established between the Control Room and the feedwater
Regulating Station and the procedure was started. In accordance with 00P 600-6,
the manual handwheel of the "A* FHRV was turned clockwise untti resistance was
felt. The air supply to the valve positioner was then closed. The SE arrived in
the Control Room at this time. A small level transient occurred with reactor (RCT)
water level rising to the high level alarm [LA) setpoint of +36 inches. In
response to the alarm, the VI NSO instructed the EA to close the "A" THRV i

manually. The U1 NSO then began closing the motor operated isolation valve (ISV) !
M0-1-3206A. When reactor water level returned to 430 inches, the UI HSO placed the +

control switch for MO-1-3206A in the pull-to-stop position. During this time, the
Ul EA was attemptina to manually close the "A" fHRV noting alternating positions of
tightness in no particular pattern. The UI NSO then observed rising reactor water ;

level. The personnel at the feedwater Regulating Station reported that the manual ~

operator (84] had broken and that the. valve was opening from spring force. 1he
Shift Control Room Engineer observed and verifled the lA FHRV position indication
increasing towards full open. The SE directed the U1 NSO to ciose the H0-1-3206A
isolation valve and give a small increase 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 level continued to increase until the 448
inches Reactor feed Pump / Main Turbine (SJ) [TA) trip setpoint was reached. The SE
was not able to give direction to manually scram the reactor due to the rate at-

which level was rising. The reactor scrammed on turbine stop valve [TRB) (V) i

closure due to a turbine trip at greator 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 III Primary Containment Isolations
(PCI) (JCI), Reactor Building (NG) Ventilation Isolations [VA), and Standby Gas
Treatment (SBGT) [BN) initiation.

In addition, a spurious Group I PCI was received. 1his raused the Main Steam [
Isolation Valves (MSIV) (ISV) to close which caused reactor-pressure to increase.
Also, the Unit One diesel generator (DG) Auto-start alarm (ALM) was received but
the diesel did not start nor was it required to start in this scenario. The Center .

Desk NT,0 obtained procedure QCOP 250-1, PRESSilRIZING INE MAIN STEAM LINES, and
subsequently reopened the MSIVs. Reactor level was observed to be decreasing, and
the SE directed that a Reactor feed Pump be started. The UI NSO started the 1A RfP
and level was brought back up and controlled by the low flow fHRV, A0-1-643, 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 flow fHRV and Reactor Hater Cleanup system reject to :.

'-control reactor level, lhe SE then nottfled the On-Call Station Duty Officer and
'was instructed not to initiate a systematic cooldown but to remain pressurized

until further directed.
,

An Emergency Notification System (FNS) notification of the event was completed at ;

0632 hours on December 11, 1991, to comply with the requirements of
10CFRSO.72(b)(2)(11).

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

:

C. AEPARULLCAU1LOLLYDill

This report is being submitted in accordance with 10CfRSO.73(a)(2)(lv), which _;

requires the reporting of any event or condition that results in manual or ,

automatic actuation of any Engineered Safety feature (ESf), including the Reactor e

Protection System (RPS).- .

'
The apparent cause of this event was misalignment of the 1A THRV between the stem
and operator causing binding. This lead to manual operation and subsequent fatlure
to the full open position when the (nanual _ operator assembly fractured.

Contributing to the stem binding was the pacting gland follower at the end of
travel indicating end of useful packing life (packing bottomed out). As the
handwheel was turned during manual operation of the valve, the subsequent reaction
force to the bound stem opposed the manual operator assembly causing a fracture of
its housing. The housing fracture allowed the valve to fall open due to spring

.
force.

i

The spurious Group I PCI is believed to be caused by main steam Ilne pressure wave
propagation reinforcing instrument line resonance to yield accentuated pressure
fluctuations at the location of the main steam line low pressure switch [63), The ;

Group I signal was received after the HSIts began closing, The main steam line_ low
,

pressure annunciator was not received untti after MSIV closure. The other Group i
,

isolation signals are main steam line.htgh radiation [It.), main steam line high j
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 diesel generator autostart annunciator is believed to be caused by Bus 14-1
sensing an undervoltage and a subsequent relay (27] race in the diesel gererator
autostart circuitry. 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.

D. SAEULANALYSIS_Of_EVENTl

The safety significance of this event is minimal. All expected ESF ctuations
occurred as desired to bring the reactor to a safe shutdown conditio... The reactor
vessel high level turbine trip is designed to prevent moisture 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 minimum 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 failed, a reactor scram would have occurred
from an Average Power Range Monitor (APRM) high neutron flux.

E. CORRECU.YE_ K 110NSI

The 1A fHRV was disassembled and repaired under Nuclear Work Request 093104. The
operator diaphragms, lower diaphragm plate, yoke, packing gland, and manual
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 THRV was
also inspected for signs of degradation of the manual operator assembly but none
were found However, manual volve manipulations of the air operated THRVS 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 special test is being prepared to measure the pressure at the main steam line
pressure switches during a terbine trip to address the spurious Group I PCI
signal. Further corrective actions will be based upon the results of this test.
This test was previously scheduled from a prior event for the Unit Two refuel
outage 02R11. Additionally, the computer seqt,ence of event recorder will be
modified to monitor the Group I PCI initiators (NT'; #265 200 90 05303).

The reactor for the Bus 14-1 auto transfer has been modified to trigger on the
proper signal and remains installed under Special Test 1-163. Further corrective
actions will be based on the results of the next event recorder indications (NTS
#254 200 91 14902).
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f. ERLV10VS.LVIRISI

A search of the Nuclear Plant Reliability Data System (NPRDS) identifled 4
instances in which Quad Cities had problems with the air-operated feed'. vater
regulating valves (lA and 2A). None of these previous failures resulted in the
manual valve operator assenbly fracturing and allowing the valve to f ail open. Two
of the four previous events were problems associated with valve binding. A

nationwide search found no problems directly associated with operator failure due
to sten,biliding.

There were no OPEX reports found that specifically identified feedwater Regulating
Valve manual operator assembly failure of valve / operator misalignment.

G. CQ!E0HfHLIAILURE_M1A1
'

Description: Air-operated feedeter Regulating Valve.
Manufacturer: Copes Vulcan.
Model Humber: D-100-160 Actuator
Manual Operator Assembly part # '37933.
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