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July 24, 1991

U.S. Nuclear Regulatory Com: ssion
ATTENTION: Document Controi Desk
Washington, D.C. 20555

Subject: Waterford 3 SES
Docket No. 50-382
License No. NPF-38
Submittal of Licen:2e Event Report

Gentlemen:

Attached is Licensee Event Report Number LER-91-013-00 for Waterford Steam
Electric Station Unit 3. This Licensee Event Report is submi*ted pursuant
to 10CFRS0.73 (a)(2)(iv).

Very truly yours,
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-“; ;J"/ y
l‘) —_"” {’L/(:'.'P
]

D.F. Packer
General Manager - Plant Operations
DFP/LEL/ jrr
Attachment
cc: Messrs. R.D. Martin
G.L. Florreich
J.T. Wheelock - INPO Records Center
E.L. Blake
D.L. Wigginton
N.S. Reynolds
NRC Resideni Inspectors Office
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Manual Reactor Trip in Response to High Steam CGencrator Water
Level Due to a Failed Startup Feedwater Regulating Valve
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COMPLETE ONE LINE SOR FACKH COMPONENT FAILURE UESCRIBED IN THI§ REPORT 13

At 1315 hours on June 24, 1991, the reactor at Waterford Steam Electric
Station Unit 3 was manually tripped due to high water levels in Steam
Generator (SG) #2. Four S$C #2 high level reactor pre-trip alarms were
received prior to manually initiating a reactor trip. A main steam isolation
signal was manually actuated subsequ-nt to the reactor trip as a result of
excessive cool down rate. This event is reportable as an unplanned reactor
protection system actuation.

The root cause of this event is SC #2 startup feedwater regulating valve
failing open while at 25 percent reactor power. A process analeg control
(PAC) card in the valve control circuitry failed, resulting in a constant open
signal to SC #2 startup feedwater reguiating valve. The FAC card was
replaced. Plant protective features functioned as designed; therefore, this
event did not threaten the health or safety of the general public or plant
personnel .
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At 1303 hours, FWPT "A’ recirculation valve, FW-111A, was isolated due to the
spurious cycling of this valve. At 1308 hours, the instrument air line for
the actuator assembly to SBCV MS-320A was discovered to be broken with the
valve failed in the open position. The control room staff ordered SBCV MS-
320A to be isolated locally.

At 1315 hours, reactor power was 26X and slowly lowering, when the water level
for steam generator (SG) #2 (EIIS Identifier SB) began to rise at a rapid
rate, SC warer level control (E118 Idertifier JB) was in automatic.
Operations personnel in the control room recognized that SC #2 startup
feedwater regulating valve (SUFWRV) (EIIS Identifier $J-V) had failed open.
SC ¢#2 SUFWRV controller was placed in manual and the valve falled to respond,
8C #2 high level pre-trips were received on all four channels of the Plant
Protection System (PPS) (EI1S ldentifier JC). Operations personnel manually
tripped the reactor (EIIS Identifier AB) prior to the SC #2 high water level
reactor trip setpoint (87.7% narrow range indication). SBCV MS5-320A was
partially isclated at this time.

A Main Steam Isolation Signal (MSIS) (EIIS Identifier JE) was manually
actuated due to excessive reactor coolant system (RCS) cool down at 1317
hours, Operations personnel noted during the post trip review that at 1316
hours, a high SC #2 level wide range instrumentation (961 wide range
indication) initiated a main feedwater isolation valve signal to shut FW-184B,
main feed water isolation valve (EIIS Tdentifier SJ-V) to SCG #2.

The reactor trip override circuitry provides signals to shut both main
feedwater regulating valves and throttles SUFWRVs to approximately 20X open
upon initiation of a reactor trip. The throttling in the shut direction of S§C
#1 SUFWRV increased the feedwater flow rate and the rise in water level for SG
#2, since SC #2 SUFWRV was stuck in the open pesition. Ultimately, SC #2
level rose above the high SC #2 level main feedwater isclati.n valve signal

and increased the RCS cool down rate,

NRC Form 3864 689
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The failure of the SBCV MS-320A was probably a result of the mechanical
vibration caused by the inadvertent cycling of the FW-111A, FWPT 'A’
recirculation valve. The close physical proximity of SBCV MS-320A to FW-111A
may have resulted in mechanical vibration of SBCV M§-320A and caused the
mechanical feedback position arm to become disconnected, resulting in a
constant open signal to SBCV MS-320A. Methods to preveny vibration from
adversely affecting operation of the mechanical feedback positien arm are

being investigated.

Mechanical vibration may have also resulted in the material fallure of the
Instrument air line to the actuator assembly for SBCV MS-320A. The mechanical
feedback position arm and instrument air line have been replaced.

Improvements to instrument air lines are currently being evaluated to prevent
material failure of the lines due to mechanical vibration, Further
investigatior will continue in order to confirm the cause of SBCV M§-320A

failure,

FW-111A spuriously cycled open from the closed position due to a faulty
Westinghouse function generator NCH card, CDIFCH2210A serial # 30352. The NCH
card provided a spurious open signal to the recirculation valve FW-111A. The
specific component that failed on the NCH card will be l{dentified during post
maintenance analysis of the card. The card was replaced and subsequently

calibrated.

Contributing to this event is the design of the main transformer sudden
pressure trip. An engineering evaluation has been performed and the main

transformers sudden pressure trip signal to the main turbine has been removed.

NAC Form 388A (549,
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SIMILAR EVENTS
LER 90-012 reported a reactor trip following a se ‘ere voltage transient on the
230 KV transmission grid (EIIS ldentifier FK) caused by a lightning strike.
The SBCS was inoperable during the event due to grid voltage fluctuations and
as a result, the reactor tripped due to the load reduction from the main

turbine.

LER 90-003 reported a reactor trip due to a severe voltage transient on the
230 KV power transmission grid. The transient was initiated when an
Ocecidental Chemical Company employee inadvertently opened a wrong switch and

caused the fault on the grid.

Since these two events, a design change has been implemented which re-aligned

the SBCS control power supply to an uninterruptable power supply.

FLANT CONTACT
W. R. Brian, Plant Engineering Superintendent,6 504/464-3127
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