Commonwealth Edison

Quag Chies Muciear Power Statior
22710 206 Avenue Morth

Corgova, Hinos 61247 974(
Telgphone 300/854 2241

RLB-92-199

September 14, 1992

U. S. Nuclear Regulatory Commission
Document Control Desk
Washington, DC 20555

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

Enclosed 1s Licensee Event Report (LER) 92-019, 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)(1v). The licencee < 3]]
report any event or condition that resulted in manual or automatic actuation
of any Engineered Safety reature.

Respectfully,

COMMONKWEALTH EDISON COMPANY
QUAD CITIES NUCLEAR POWER STATION

Station Manager
RLB/TB/pim
Encle ure

cc: J. Schrage
T. Taylor
INPO Records Center
NRC Reglon 111
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PLANT AND SYSTEM 10ENTIFICAVION:
General Electric - Bolling Rater Reactor - 2511 MWt rated core thermal power.

EVENT IDENTIFICATION: Reactor Water Low Level Sram Due To Insufficient Operator

Training.
A. CONDITIONS PRIOR TO EVENT:
Unit: One Event Date: August 'S, 1992 Event Time: 0z53
Reactor Mode: 4 Mode Name: RUN Power Level: 64%

This report was initiated by Deviat'on Report D-4-01-92-087.

RUN Mode (4) « In this positiun the reactor system pressure 1s at or above 825
psig, and the reactor protection system 1s energized, with APRM protection and RBM
interlocks in service (excluding the 15% high flux scram),

B. DESCRIPTION QF EVENT:

Dn August 15, 1992, Unit One was in the RUN mode at 64 percent of rated core
thermal power. At 0155 hours, Annunciator B6, EHC FLUID KI/LO LEVEL, Y1luminated
on Control Room Pane! (PL) 901-7. An Equipment Operutor (EQ) and both Shift
Foremen (SF) were immediately dispatcled to the Unit One Electro-Hydraulic Control
(ENC) [TG) fluld reservoir [RVR] to investigate. The EO reported that there were
no visible ENC leaks at the fluld res rvolir, but fluld lavel was observed to be
rapidly cecreasing.

At 0157 hours, an emergency load drc  wvas "1t ated to below 47 ‘srcent power by
reducing Reactor Recirculating Pump . spoeds and ‘nsertd. trol rods according
to the approved sequence. A SF entered tho Low Pressure He. Bay and determined
that the fluld was leaxing from a 1/2 inc . EHC 1ine at the -~ Turbine Control Valve
(TCV) [PCV). At that time 1t was determined that the leak w.. unisolable. Reactor
[RCT] power was then further reduced and Turbine Bypass Valves [PCV) were cpened to
reduce Main Generator [GEN] load.

At 0248 hours, the Main Turbine (TRE) was manually tripped from Control Roum Pane!l
901-7. This action was taken in an effort to reduce or 1solate the EHC leak. The
ENC leak did not 1solate, therefore, in preparation for a reactor scram, reactor
water level was ralsed to approximately +40 inches in accordance with QCGP 2.3,
Reactor Scram. A manual scram was then inserted at 0253 hours.

The expp-tad reactor water level transient due to the collapse of volds frllowing
the scram ‘aused reactor water level to drop to approximtely +12 inches, Group 11
and 111 Pri.ary Containment I lations (PCI) [JCI) were received along with Reactor
?u::?\:g (NG] Ventilation Isolations [VA], and Standby Gas Treatment ?SBG1) (BY)
nitiation.
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Reactor water level recover: was accompliis d by automatic operation of the Low
Flow Feedwater Regulating Valve (FWRV) [LCV] and stabiiized at approximately +40
inches. At 0257 hours, a reactor cooldown was commenced to reduce reactor pressure
in preparation for securing the EHC system. Initlally, Turbine Bypacts Valve (BPV)
#) was throttled to the 1/2 open position, but after discussions with the Assistant
Superintendent of Operations (ASO) 1t was decided to increase the cooldown rate by
opening additional bypass valves. The Nucieer Station Operator (NSO) then slowly
npened BPV #1 to the full open position. BPV #2 was then siowly throttled to the
(/2 open posttion. Reactor water level was inftlaliy stable but then began an
Increasing trend which was attributed to swell.

At 0300 hours, the 1A Reactor Feed Pump (RFP) tripped due to high reactor water
level (448 Inches). As reactor water slowly decreased, the BPV's were throttled
closed until only 1 BPV remained opened.

At 0303 hours, with reactor water level approximately «28 inches, the 1A RFP was
restarted. The NSO then throttied closed the BPV unt'] oniy 1/2 BPV remained

cpen. The throttling down of the Turbine Bypass Valves and the adcition of colder
feedwater to the reactor vessel caused water level to rapidly decreas: to
approximately -1 inch. A second Group 11 and 111 PCl, Reactor Building Ventilation
Isolation and SBGT initiation occurred along with an automatic reactor scram signal
from reactor low water level (+8B Inches). No control rod movement occurred :ince
the control rods were already fully inserted.

Reactor water level recovery was accomplished by automatic nperation of the Low
Flow fWRV. The NSO comp'etely closed BPV #)1 which was 1/2 open. Reactor water
level was stabilized at approximately +28 inches.

At 0310 hours, the Reactor Core Isolation Cooling (RCIC) [BN] system was placed in
operation to control reactor pressure. At 0319 hours, the EHC system was shutdown
to stop the leak at the #3 TCV,

An Ewergency Notification System (ENS) notification of this event was completed at
0548 hours on August 15, 1992 to comply with the ~equirements of
10CFR50, 72(b)(2)(41) .,

There were no o‘her systems or components inoperable at the beginning of this event
which could have contributed to this event.

APPARENT CAUSE OF EVENT:

This report 1s being submitted in accordance with 10CFR50.73(a)(2)(1v), which
requires the reporting of any event or condition that recults in manual or
automatic actuation of any Engineered Safety Feature (ESt), Including the Reactor
Protection System (RPS) [JC].
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The source of the EHC fluld leak was discovered on the 1/2 inch Fluld Jet Supply
(FJS) Tine to TCV #3. The leak 15 located at the valve actuator where the 1/2
inch stainless steel tubing mates with a straight thread adapter which threads into
the bottom head of the TC'' actuator. A 180 degree circumferential crack was found
in the radius of the 37 degree flared end of the 1/2 inch tubing. The flared end
of the tubing mates with the flared male end of the straight thread adapter.

It appears that the ENWC 1ine ‘allure was due to high cycle Tatigue crack
propagation. Fatigue crack intttation occurved at the radius of the tube flare
because this radius acted as a stress concentrator. The hardness of the tube flare
was greatly Increased due to work hardening of the stainless tube metal when the
“lare was formed.

The exact source of the cycle stresses responsible for the fatigue crack initiation
and propagation could not be determined. HKowever, 1t 1s postulated that the
stresses were induced by normal system vibration on the EHC line.

The cavse of the reactor low water level scram was attributed to insufficient
training for the operating crew on cooling down the reactor vessel using Turbine
Bypass Valves. Both actions taken by the Nuclear Station Operator (NSO), the
addition of colder feedwater (approximately 160 degrees F) to the reactor vesse)
and the throttling down of the BPVs, caused collapsing of the volds normally
present inside the reactor vessel. This caused reactor water level to decrease.
Performing the above actions simultaneously caused reactor water level to decrease
at a rate greater than could be compensated for by the Low Flcw FHRV. This allowed
reactor vessel level to drop below the low water level scram setpoint of +8 inches.

Piscussions with the operating crew involved indicated that the simulator response
to this type of event seemed different thon what actually occurred during this
event. Reactor water level perturbations in response to BPV movement appear to be
much less severe on the simulator than what actually occurred on Unit One during
this event.

D.  SAFETY ANALYSIS OF EVENT:

The safety significance of this event was minimal. A1) manual and automatic
Engineered Safety Features (ESF) occurred as designed to bring the reactor to a
safe shutdown condition. The reactor vessel low water level scram occurs when
level inside the reactor drops below «8 inches. This scram is intended tc prevent
fuel oamage following abnormal operational transients by single equipment
malfunctions or single operator errors tha* result in a decreasing reactor vessel
water level. The lowest water level reacred during this event was approximately -
fnch. This was stil1] 142 inches cbove the top of active fuel. If reactor vessel
level had continued to decrease, Emergency Core Cooling Systems were avallable to
provide makeup water to the vessel once level dropped to -59 inches. In this
event, all control rods were already inserted into the core which further minimize.
any transients.
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£, CORRECTIVE ACTIONS:

Mechanical Maintenance (MM) gnd Yechnical Staff personnel disassembled and
inspected the 1/2 inch FJS connection to TCV #3 according to Nuciear Work Request
(NWR) Q02512. Approximately one inch of tubing was removed from the end the FJS
1ine which completely encapsulated the circumferential crack. A new 37 degree
flare was mechanically Instalied in the end of the FJS 1ine. A new straight thread
edapter was obtained and the /2 inch FJS 1ine was recoanected to TCV #3 actuator.

A walkdown of the Unit One EHC system piping was performed by the System Engineer
after the system was repressurized. No additional leaks were identified.

The plece of 1/2 iInch tubin? which was removed from the FJS 1ine will be sent to
the System Material and Analysis Department for analysis in an attempt to discover
the root cause of the circumferential crack. Further corrective actions will be
based on the results of this analysis (NTS #2542009208701).

The Technical Staff System Engineer 15 currently evaluating the implementation of
Genera) Electric Technical Information Letter (TIL) 841 which recommends
eliminating the 1/2 inch FJS 1ines to the turbine steam valves. FJS to the
servo-valves can then be taken from the Fluld Actuator Supply (FAS) 1ines by
addition of a special manifold mounted under each servo-valve. This TIL was
recommended due to Industry fallures experienced in the 1/2 inch tubing

(NTS #2542009208702) .

This event will be incorporated into both the "Modifications/Lesson Learned"
portion of operator retraining class, as well as required reading. This tra!nin?
will stress enhanced operator awareness to reactor water level changes when cooling
down the reactor vessel using Turbine Bypass Valves (NTS #2542009208703).

The simulator response to this transient will be evaluated and the computer code
adjusted a< reguired to ensure that the simulator more closely emulates actual
plant responce to this type of scenario (NTS #2542009208704)

F. PREVIQUS EVENTS:

A review of previous Deviation Reports (DVR)/Licensee Event Reports (LER' at Quad
Citles Station, back to 1988 revealed two events in «hich unexpected feedwater
level transients were attributed to reactor scrams following Turbine BPV
manipulations during reactor cooldowns.
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LER 04-02-91-007 involved a reactor low water level scram following a RFP trip on
high level. A BPV was initially opened following the RFP trip but soon after was
throttled closed. Reactor water level began to drop rapidly from approximately «39
inches. A low level stram was recelved three minutes later before a RFP could be
started. Corrective acticn for this low level scram involved the addition of the
following Precaution to QCGP 2.1, Normal Unit Shutdown and QCGP 2-3 Reactor Scram:
Prior to starting a Reactor Cooldown, verify a high pressure source of make-up
water (1.e., Feedwter system, HPCI, RCIC) Vs available to maintain Reactor Water
Level,

LER 04-02-90-010 involved decreasing the pressure setpoint following a reactor
scram from Moisture Separator high level . The pressure setpoint had been increased
above reactor pressure in accordance with QOS 2501, Pressurizing The Main Steam
Lines Following A Group I Isolation. As the NSO decreased pressure set to
establish & cooldown, two BPVs opened. The increased steam flow through the BPVs,
coupled with no RFP in operation caused reactor water level to decrease rapidly to
below the low level scram se*point. There were no corrective actions initiated as
a result of the low level sr. am,

A search of maintenance history files revealed a similar 1/2 inch ENC tubing
fatlure on April B, 198%. The tubing was repaired under NWR Q65698

G. COMPONENT FATLURE DATA:
The EHC tubing which falled was AISI Type 304 Stainless Steel. The reactor low
water level scram was not associated with any component fallure.
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