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At 00:37 on September 23, 2000, Beaver Valley Power Station (BVPS) Unit 2
experienced an automatic Feedwater Isolation resulting from indicated high steam
generator water level. This occurred while shutting the plant down for
refueling. All plant equipment properly responded as expected. The operating
crew then transitioned to the operating procedure to reset feedwater isolation
signal and to restore the secondary system to normal. The automatic initiation
of a Feedwater Isolation signal and the resultant automatic initiation of the
Auxiliary Feedwater System due to the tripping of the Main Feedwater Pumps
following the Feedwater Isolation constitutes an automatic actuation of an
Engineered Safeguards Feature. This requires NRC reporting within four hours of
the occurrence, pursuant to the reporting criteria of 10 CFR 50.72(b)(2)(ii), and
LER reporting within 30 days of the occurrence, pursuant to the reporting
criteria of 10 CFR 50.73(a)(2)(iv).

The cause was the lack of procedural clarity combined with simulation training
not being consistent with actual plant response. As a result of the inadequate
procedure clarity, the initial water inventory in all steam generators was
inappropriately high.
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PLANT AND SYSTEM IDENTIFICATION

Westinghouse-Pressurized Water Reactor System
Engineered Safety Features Actuation System (JE)
Main Feedwater System (SJ)
Auxiliary Feedwater System (BA)

CONDITIONS PRIOR TO OCCURRENCE

Unit 2: Mode 1 at 7 % power

There were no systems, structures, or components that were inoperable that
contributed to the event.

DESCRIPTION OF EVENT

At 00:37 on September 23, 2000, Beaver Valley Power Station (BVPS) Unit 2
experienced an automatic Feedwater Isolation on indicated high steam
generator water level from the 21B steam generator. This occurred while
shutting the plant down for refueling. The steam generators were being fed
using normal feedwater through the bypass feedwater regulating valves.
Steam removal was via the condenser steam dump system. The feedwater
isolation resulted in the closure of feedwater isolation valves 2FWS-
HYV157A, B, and C and the trip of the running main feedwater pump 2FWS-
P21A. The motor driven auxiliary feedwater pumps started as designed upon
the trip of the running main feedwater pump.

The operating crew verified plant equipment properly responded as expected.
The operating crew then transitioned to the operating procedure to reset
the feedwater isolation signal and to restore the secondary system to
normal. Plant shutdown continued and at 00:39, Unit 2 entered Mode 2.
After indicated steam generator water level returned to below the high
level setpoint, normal feedwater flow was re-established via the main
feedwater pump, 2FWS-P21A, and the bypass feedwater regulating valves at
00:42. Heat removal was maintained at all times via the normal condenser
steam dump removal system. The auxiliary feedwater pumps were manually
secured at 00:46. Unit 2 entered Mode 3 at 01:12 and plant cooldown
continued to Mode 5.

An automatic Feedwater Isolation occurred when the indicated steam
generator water level reached the setpoint of 74.6 percent. The turbine
had been removed from service at 00:25 and the reactor power was 7 percent.
Procedure steps to return the main steam bypass system to a setpoint of
1005 psig were in progress. The actions of returning the main steam bypass
system to 1005 psig from the controlling pressure of 965 psig resulted in a
reduction in narrow range steam generator levels. Operator action to raise

NRC FORM 366A (6-1998)
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feedwater flow was taken to compensate for the reduction in steam generator
level. The operators established steam generator level at an
inappropriately high level due to lack of procedure clarity.

Feedwater temperature was reducing at the same time of the adjustment in
steam pressure. The control room was reducing reactor power by inserting
control rods concurrent with the changes in steam header pressure. The
main steam pressure increased to the setpoint value of 1005 psig and began
to modulate. Concurrent with the steam bypass operation, the feedwater
inside the steam generators heated from 132F to 547F, resulting in an
increase in specific volume of the steam generator water mass. This action
resulted in a rapid expansion of the feed mass causing a swell and a
subsequent feedwater isolation actuation from indicated high steam
generator water level.

The simulation of the shutdown and low power operation had been
successfully practiced prior to the plant shutdown. However, the simulator
training did not accurately reflect the steam generator transient
conditions experienced on the plant.

REPORTABILITY

The unplanned automatic initiation of a Feedwater Isolation signal and the
resultant automatic initiation of the Auxiliary Feedwater System due to the
tripping of the Main Feedwater Pumps following the Feedwater Isolation
constitutes an automatic actuation of an Engineered Safety Feature (ESF) as
described in 10 CFR 50.73(a)(2)(iv). This requires NRC reporting within
fours hours of the occurrence, pursuant to the reporting criteria of 10 CFR
50.72(b)(2)(ii), and LER reporting within 30 days of the occurrence,
pursuant to the reporting criteria of 10 CFR 50.73(a)(2)(iv). At 0302
hours on September 23, 2000, a 4-hour notification (Report # 37371) was
made to the NRC in accordance with 10 CFR 50.72(b)(2)(ii).

CAUSE OF EVENT

The cause was the lack of procedural clarity combined with simulation
training not being consistent with actual plant response. As a result of
the inadequate procedure clarity, the initial water inventory in all steam
generators was inappropriately high. Also, preshutdown simulator training
did not accurately model this transient.

SAFETY IMPLICATIONS

The safety significance of the feedwater isolation on 9/23/2000 was small.
Steam generator inventory remained above the low water level trip
throughout this event and its restoration.

NRC FORM 366A (6-1998)
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Feedwater isolation occurred when steam generator indicated narrow range
level reached the high level setpoint of 74.6 percent. Following
initiation of the automatic feedwater isolation signal, all ESF equipment
responded as expected. The main feedwater isolation valves closed, the
operating main feedwater pump tripped, and the motor-driven auxiliary
feedwater system pumps started, as designed.

The indicated narrow range levels in all three steam generators rose to a
maximum of approximately 79 percent. After the indicated steam generator
water level returned to below the high level setpoint, normal feedwater
flow was re-established via 2FWS-P21A and the bypass feedwater regulating
valves, and auxiliary feedwater pumps were manually secured. Heat removal
was maintained at all times via the condenser steam dump removal system and
plant shutdown continued down to Mode 5. There were no adverse effects
identified to the main steam system from the indicated high water level in
the steam generators.

At the time of the BVPS Unit 2 feedwater isolation, the only out-of-service
component modeled in the Unit 2 Probabilistic Risk Analysis was the B
containment instrument air compressor. Additionally, the breakers
associated with the fast bus transfer function had already been transferred
to the off-site power supplies. Also, since the reactor power level was
less than 40 percent, ATWS concerns are not postulated. Using these
assumptions and setting the Total Loss of Main Feedwater Initiating Event
Probability set to 1.0, the Conditional Core Damage Probability is small.

CORRECTIVE ACTIONS

1.The plant response will be reviewed to ensure simulator fidelity.

2. The station shutdown procedure will be revised to clarify the criteria
on steam generator water level control.

3. Immediate actions included verifying plant equipment responded as
expected, initiated actions to recover normal feedwater system operation
per procedures, and Auxiliary Feedwater pumps were secured.

4.A Beaver Valley Human Performance Stand Down was initiated on September
29, 2000. The purpose of this stand down was to focus the site's
attention on human performance issues for the Unit 2 refueling outage.
This feedwater isolation event was included in the events and condition
reports discussed.

5.Additional training will be provided on this event to shift operating
crews to re-emphasize the expectations for the crew performance and to
discuss lessons learned from this event.

Corrective action completion is being tracked through the corrective action
program.
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PREVIOUS SIMILAR EVENTS

A review of the BVPS Corrective Action program documents and Licensee Event

Reports found one similar event involving ESF actuation of feedwater
isolation within the last four years:

LER 1-96-003, "ESF Actuation - Feedwater Isolation Due to Steam

Generator Water Level Transient."
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