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Enclosed 1s Licensee Event Report (LER) 92-004, Revision 00, for Quad Citles
Muclear Power Station.

This report is submitted in accordance with the requirements of the Code of
Federal Regulations, Title 10, Part 50.73(2)(2)(iv). The licenses shal!
report any event or condition that resulted tn manual or automatic actuation
of any Englineered safety feature.
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PLANT _AND SYSTEM IDENTIFICATION:
General Flectric - Bolling Water Reactor - 2511 MWt rated core thermal power.

)

EVENT IDENTIFICATION: Unit One Reactor Scram Due To a Group 1 Isolation Believed To
Be Caused By A Spurtous Main Steam Line High Flow Trip Due To
An Unknown Cause

A. CONCITIONS PRIOR 0 EVENT:

Unit: une fvent Date: February 7, 1992 Event Time: 0201
Reactor Mode: 4 Mode Name: Run Power Level: 100%

This report was initiated by Deviation Report D-8-1-92-012

RUN Mode (4) -~ In this position the reactor system pressure fs at or above 825
psig, and the reactor protection system is energized, with APRM protection and RBM
interlocks in service (excluding the 15% high flux scraw.

8. DESCRIPTION OF EVENT:

At 0201 hourc on February 7, 1992, Unit One was in the RUN mde at 100% of rated
¢ore therma! power. The High Pressure Coolant Injection [B)) (HPCI) system was
out-of-service in day one of a fourteen day L'niting Condition for Operation (LCO)
Jue to a stop valve [VLV] failure, At this cime, Annunciator (ANN,IB] C-16,
“CHANNEL B MAIN STM LINE KIGH FLOW", was recelved on the 901-5 panel in the Contryl
Room. Immediztely thereafter, a full Primary Contairment Isolation [JM] (PCD)
Group 1 isolation occurred, and a subsequent reactor [RCT] scram due Lo Main Steam
Line Isolation Valve [SB,JM) (MSIV) closure. 1The Reactor Mode Switch was moved to
SHUTDOWN as per prucedure QCGP 2-3, REACTOR SCRAM. Tre “B" Main Steam Line (58]
(MSL) flow indicator (FI] (FI) on the 901-5 panei in the Control Room,
FI-1-680-237, was observed to be spiking erratically during the event

F1-1-680-23C was observed to Lz indicating off-normal.

Reactor water level dipped to approximetely -20 inches due to rapid power decrease
and steam void ccllapse and then immediately began to recover. As de.igned, upon
reactor water ievel reaching the low level trip of +8 inches PCI Group 11 and 111
isolations occurred, Standby Gas Treatment [BH] (SBCT) autostarted, and Reactor
Building Vents [VA) (RBV) isoiated. The 'B" Reactor ieedwatec Pump [P,SJ)] (RFP)
was taken off to heip control rising reactor water level. At 0202 hours, reactor
water level reached +48 inches and coutinued to rise. The Main generator TB,GEN]
protective relaying [RLY] scheme sensed a reverse power ccrdition, caused by no
steam flow to the Main Turbine [TA,TRB]. This reverse power condition energized
the back-up lock-out relay and tripped the Mati: Germerztor and Main Turbine.
Auxiliary pows: was transferred automatically upon the generator trip. The Shift
contro! Room Engineer (SCRE) laitiated entry into General Atnormal Procedure QGA
100, REACTOP PRESSURE VESSEL CONTROL.
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At 0203 hours the Shift Engineer entered the Control Room anc assumed command and
contreol following a short briefing from the SCRE. Reactor water level continued to
increase to greater than +52 inches. The Unit One NSO recognizea that the +48
inches feedwater pump trip did not occur, and manually tripped the "A" RFP.

At 0205 hours, reactor pressire reachsd 1041 pounds per square inch (PSI. Under
Shift engineer direction, the extra NSO opened the "B" Electromatic Relief Valve
[RV,20,SB] (ERV) to control reactor pressure between BOO and 1000 psi. The
acoustic monicor [MON,SB,JE) for the "B" ERV gave erratic indication during this
avent. At 0206 hours, reactor pressurc peaked at 1052 psi. 1In anticipation of a
rise in suppression pool [NM] water temperature due to ERV artuation, the kesidual
Heat Removal [BO) (RHR) system was placed in operation in the torus [NH] cooling
mode at 0297 hours

At 0208 hours, the Unit One NSO contirued water level contro! and established
Reactor MWater Clean-up [CE] (RWCU) blowdown. Aithough the MSL high flow
annunciation was the only condition present indicative of a MSL break, the Shift
fngineer dispatched the Shift Foreman to inspect for evidence of a steam line
break  Additionally, he directed Equipment Attendants (EA) to investigate the
possibility of accidental damage ¢r tumping of the differentiu] pressure (DP)
switches which Inftiate a MSL high flow signal. The Instrument Maintenance (IM)
Foreman was also sent to check the dp switches for any abnormalities.

At 0212 hours the Unit One NSU started the "A" RFP to maintain leve! between +8 and
+48 inches as per QGA 100. Reactor presstu-e had slowly decreased to 800 ps  and
the extra NSO closed the “"B"™ ERV at 024 fiours. At 0219 hours, the ertyva NSO
placed the Reactor Core Isolation Cooling [BN] ‘RCIC) sy.iem 'n service in the
pressure contro! mode to assist in reactor pressure controi. However, pressure
continued to slowly increase to 1000 pst.

At 0228 hours, the extra NSO attempted to open the "C" ERV., The "B" and "C" ERV's
are to be opered alternately as per operating procedure QCOP 20%-1, REACTOR
PRESSURE CONTROL. USING MANUAL RELIEF VALVE ACTUATION. The “C" £RY did not open as
indicated by the following: the open l1ight [IL) did not 11luminate, the acoustic
monitor {MON,1J] did not actuate, and reactor pressure continued to rise.

At 0229 hours, the "8" ERV was re-opened. Reactor rressure peraked at approximately
1018 psi. As pressure began to drop, reactor level took a sharp increase due to
vold swalling. AT 0230 hours, noticing this change, thke Unit One NSO tripped the
“A" RFP. Hitkin threa minutes , water level was approximately 30 inches and
decreasing. The "A" RFP was restarted. However, the pump did not achieve the
necessary prassure quick enough and, at 0233 hours, Group II and III isolations
occurred at +12.7 inches indicated reactor water level. An additional reactor
scram signal was received but no rod motion occurred because the initia) scram had
not been reset at this point.

At 0236 hours, the ¢atrez NSO closed the "B" ERV. RHWC!Y blowdown was re-established
for water level control at 0239 hours.
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At approximatelv 0245 hours, the IM Foreman reported that the MSL high flow dp
switches all appeared to be indicating normal. Iavestigations Ly the opera*ing
crew could find no evidence of a MSL bieak, nor any evidence that personnel were in
the area of the MSL high flow switches at the t'iwe of this event. Therefore, the
Group 1 1solation was reset and the MSIV's were Oopened. The "B' inboard MSIV was
left closed because of errat'c behavior of Flow Indicator (F1,S8) (FI) 1-640-23B as
noticed by the Unit One NSO during the recovery operations. The reactor scram was
reszt at 0317 hours and Reactor Building Ventilation was reset at 0330 hours. At
0400 hours RCIC was taken off as the Main Condenser [57,COND] was being utilized
as the heat sink for removing reactor heat. At 0402 hours, procedure QGA 100 was
exited.

An Emergency Notification System (ENS) phone rotification wac completed at 0412
hours on February 7, 1992, as required under 10CFRS0.72 (b)Y £2) (11),

At approximately 1100 hours, the reactor was brought to cold shutdown with reactor
water temparature less than 212 degrees. An investigation team was formed in
accordance with QAP 1780-11. Ar investigation report was given to the station
prior to start-up.

Procedures NIS 21-1, MSL HIGH FLOW CALIPRATION, and QIS 21-2, MSL HIGH FLOW
FUNCTIONAL TEST, were completed for each of the 16 MSL high flow dp switches. As
per Technical Specification Table 3.2-1, the trip setting for MSL high flow 1is
<140% of rated steam flow, which is equivalent to 148 pounds per square inch
differential (psid), The as found data showed thai a)l 16 switcnes tripped within
the Technical Specification Timit.

Rork Request #097927 was written to investigate the faliure of the "' ERV.
Trovbleshooting the actuator, EM personnel identified a resistance of 182 ohms
across the shorting bar and contacts of the cut off switch. The switch was
replaced and resistance measured to be less than | ohm. A reddish dust was
observed within the actuator housing. The "B", “D", and "f" ERV 5 were actuated
after cold shutdown and all were verified to operate properiy.

Work Request #Q97925 was written to investigate the RFP reactor high level trip
which should have occurred at +48 inches. Level Indicating Transmitter With
Switches [LIT, LS, JB1 (LITS) '-263-59A and LITS 1-263-596 provide for this high
level trip. Switch #4 from each LITS 15 arranged such that poth :witches must open
to trip the RFP's and the turbine. LITS-1-263-%0A Switch #4 was found to trip at a
reactor level o +53.5 inches. LT75-1-.263-598 Switch #4 was found to trip at a
reactor level of +48.1 inches. The trip of the RFP's would have occurred at +53.%
inches. The A and B switches were recalibrated to trip at 47.6 and 48.7 inches
reactor level, respectively,
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