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Beaver Valley Power Station, Unit No.1
Docket No. 50-334, Licensee No. DPR-66

LER-96-003-01

United States Nuclear Regulatory Commission
Document Control Desk
Washington, DC 20555

In accordance with Appendix A, Beaver Valley Technical Specifications, the following
Licensee Event Report is submitted:

LER 96-003-01,10 CFR 50.73.a.2.iv, "ESF Actuation - Feedwater Isolation Due to
Steam Generator Water Ixvel Transient".
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Division Vice President
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cc: Mr. H. J. Miller, Regional Administrator
United States Nuclear Regulatory Commission
Region 1
475 Allendale Road
King of Prussia, PA 19406

IMr. D. S. Brinkman-

; BVPS Licensing Project Manager
United States Nuclear Regulatory Commission
Washington, DC 20555'

,
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Mr. David Kern
BVPS Senior Resident Inspector .

<

!United States Nuclear Regulatory Commission

'

j Mr. J. A. Hultz
Ohio Edison Company
76 S. Main Street :
Akron, OH '44308 .|

!

Mr. Mark Burns
Centerior Energy Corporation
6200 Oak Tree Boulevard
Independence, OH 44101-4661

INPO Records Center
700 Galleria Parkway
Atlanta, GA 30339-5957

Mr. Robert Maiers
Department of Environmental Resources
P.O. Box 8469 ;

State Office Building,13th Floor |

Harrisburg, PA 17105-8469 |
I

Director, Safety Evaluation & Control
Virginia Electric & Power Company
P.O. Box 26666
One James River Plaza !

Richmond, VA 23261
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On March 22,1996, at 2256 hours, during a Unit I shutdown for a refueling outage, a steam generator level transient occurred
subsequent to opening the main unit electrical generator output breakers. In response to the generator shutdown, reactor power
was reduced, primarily through control rod insertion and a boration that was initiated at that time to position control rods out
for test purposes. The boration rate resulted in a power mismatch and caused steam pressure to decrease. In conjunction
with reduced feedwater - 7peratures and steam flow to the turbine, this caused steam generator water level to increase and
reactor coolant temperature to drop to 538 F.

At 2312 hours, the "A" steam generator level reached the 75% high steam generator level setpoint which initiated a turbine trip
and feedwater isolation signal (FWI). The motor driven auxiliary feed pumps started and the main turbine and the in- service
main feed pump tripped as designed. The turbine trip stopped the cooldown and the reactor coolant temperature recovered to
the normal no load temperature (547 F) at 2316 hours.

This event was reported pursuant to the requirements of 10CFR50.72(b)(2)(ii) as an event that resulted in an automatic
actuation of an Engineered Safety Feature (ESF). The original written report was submitted pursuant to the requirements of

10CFR50.73(a)(2)(iv) as an event that resulted in an automatic actuation of an ESF.

This LER supplement is being submitted to provide additional information pertinent to the event developed as the result of
follow-up evaluations w hich were performed after the original submittal.
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DESCRIPTION OF EVENT

On March 22,1996 at 2312 hours, a station shutdown was in progress when a high steam generator level turbine trip and
feedwater isolation (FWI) automatically actuated. Actions were in progress to stabilize the reactor at approximately 1% power
while maintai:ing the turbine at 1800 RPM for turbine trip testing. Preparations for control rod drop testing were also in
progress. The main unit generator was removed from the electrical grid and boration of the reactor coolant system commenced
at 2256 hours. The boration, in conjunction with declining feedwater temperatures, caused a power mismatch and T to startm
decreasing. Control rods were withdrawn, but had insufficient worth to offset the negative reactivity from the boration.

At 2312 hours, the "A" steam generator level reached the 75% high steam generator level setpoint which initiated a turbine trip
and FWI. The motor driven auxiliary feed pumps started, the in-service main feed pump tripped as designed, and the main
turbine tripped, stopping the cooldowu. The reactor coolant temperature recovered to the normal no load temperature (547 'F)
at 2316 hours.

CAUSE OF EVENT

The primary cause of this event was inadequate management administrative controls. Contributing causal factors are discussed
below.

Immediate Supervision

Preparation for this evolution should have included the performance of the boration at low power conditions on the.

simulator.

The Assistant Nuclear Shift Supervisor (ANSS) was required, in accordance with procedure, to leave the Control Room.

and supervise the performance of the turbine pedestal tests. This required the Nuclear Shift Supervisor (NSS) to be
directly involved in the plant shutdown, which impaired the oversight function for which the NSS is responsible. In
addition, the Shift Technical Advisor (STA) was involved in a briefing for the pending rod drop testing and unavailable to
assist in monitoring this part of the shutdown.

Primarily as a consequence of the above, the evaluation of the impact of work schedule changes on the shutdown, reactor*

reactivity management and the mitigation of the steam generator level transient and decreasing reactor coolant temperature
was less than adequate.

A boration was started immediately after the opening of the generator output breakers, but rod withdrawal to offset the*

negative reactivity addition from boration was not started in a timely manner. The operator withdrew control rods several
minutes after the boration was started to try to stabilize temperature and an indicated positive startup rate of 0.97 decades
per minute (DPM) was r* .mentarily attained.

Procedures

Existing procedures were inadequate to provide the operator with the necessary guidance to conduct low powere

operations for plant evolutions when the turbine trip is delayed significantly beyond the generator trip.
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Training

An assessment of operator training demonstrated that conduct of low power operations was not adequately addressed in.

simulator training.

Iluman Engineering-Iluman Machine Interface

At low power conditions, the steam flow and feed flow indications are subject to inherent inaccuracies and can be used only as
relative indications. Narrow range steam generator level is the primary source of information that is relied upon for steam
generator water inventory, and this indication is significantly affected by shrink and swell effec's that can provide misleading
information to operators under dynamic conditions. The wide range steam generator level is a better indication of the mass in
the steam generator during low power operation.

ANALYSIS OF Tile EVENT

A turbine trip and feedwater isolation occurred during this event; therefore, it is reportable pursuant to the requirements of
10CFR50.73(a)(2)(iv) as an event or condition that resulted in a manual or automatic actuation of any Engineered Safety
Feature (ESF).

This analysis is based on the results from the follow-up investigation performed subsequent to the submittal of the original
LER.

During a routine shutdown evolution, reactor power is reduced to <10*o power, steam dump operation is set in the steam
pressure mode of control, the generator output breakers are opened, the turbine is tripped and control rods are inserted into the |

reactor core to complete the trensition from Mode I to Mode 3 over a fairly short period of time. The shutdown sequence
being used when the event occurred, although in accordance with plant procedures, was not routine. The schedule was
modified to include rod drop testing, to address an industry issue (NRC Bulletin 96-01, " Control Rod Insertion Problems,"
dated March 8,1996) associated with incomplete control rod insertion at other Westinghouse Pressurized Water Reactors
(PWRs). In-place management administrative controls and expectations for the conduct oflow power operations with required
schedule changes were inadequate to effectively address the changing plant conditions as they evolved.

Core reactivity conditions were affected by multiple factors aller the opening of the output breakers including: 1) decreasing
feedwater temperature,2) changing steam flow rates,3) control rod withdrawal,4) changing fission product poison inventory,
5) boration of the reactor coolant, and 6) the mismatch between reactor power and steam demand.

Feedwater temperature was decreasing rapidly, due in part, to the Electro-hydraulic control (EllC) system of the turbine
generator switching from the load control mode to the speed control mode (with the governor valves closing) when the output
breakers were opened. The governor valves were closing to maintain synchronous speed and also adjusting for changing
steam pressure, resulting in a reduction of extraction steam flow to the feedwater heaters and a reduction in heater drains flow.
The steam dump valves were opening in the steam pressure mode of control.

Boration of the reactor coolant system in preparation for the pending rod drop testing was started at 2256 hours at
approximately 42 gallons per minute. Commencing at 2301, reactor control rods were intermittently withdrawn 52 steps over a
13 minute period, w hich, in conjunction with Tm declining, caused an indicated startup rate of 0.97 DPM. Procedural
guidance and training did not effectively emphasize the acceptable startup rates. Xenon concentration was increasing due to
reduced burnout and decay ofiodine.
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Boration was continued, although T was decreasing and the steam dump valves were going closed (an indication that reactorm
power was below secondary steam demand).

An analysis was performed by Reactor Engineering which determined that the maximum calculated startup rate during this
event was 0.72 DPM.

CORRECTIVE ACTIONS

1. Operating procedures for Unit I will be revised by September 30,1996 to require a higher reactor power when performing
turbine trip testing. This will place a greater demand on the automatic turbine bypass system ensuring increased system
stability. Operating procedures for Unit 2 were revised August 28,1996.

2. The requirement to have an operations supervisor present during the turbine pedestal tests was eliminated from the test
procedure on September 4,1996, since this test is no longer performed on line. Unit 2 does not have this procedural
requirement.

3. Simulator training which includes reactor control at end of life and steam generator level control at low power has been
conducted, and additional simulator training has been scheduled for licensed operating personnel.

4. Industry operating experience lessons learned from low power operation and reactivity events will be re-emphasized as an
ongoing part oflicensed operator training.

5. Startup and shutdown procedures will be revised for Unit I by September 30,1996 to reflect a requirement to display the
feed now, steam flow, steam generator narrow range and wide range levels on an expanded scale on the computer display
to enhance operator control and diagnostics during low power operation. The procedures for Unit 2 were revised August
28,1996.

6. Operations Management has implemented a policy to normally maintain two Senior Reactor Operators (SROs) and the
STA in the controls area during prolonged startups and shutdowns.

7. A standard practice of Nuclear Safety Review Board (NSRB) review of startup and shutdown data has been implemented
to strengthen low power operations until operator training has been completed.

8. Licensed operating personnel have been trained on this event.

9. Procedures will be revised to provide additional guidance for low power operations by September 30,1996.

10. The NSRB has reviewed this event. The board concluded that prolonged low power operations are to be avoided and if I
any delays should occur during startup or shutdown at low power levels, the reactor is to be shutdown, with no delays, by
means acceptable to operations management.

!

11. Significant changes to the startup and shutdown procedures are being validated on the plant simulator prior to use.
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| REPORTABILITY ]
1
.

This event was reported to the NRC in accordance with 10CFA50.72(b)(2)(ii) on March 22,1996. The original written report !
was submitted on April 19,1996 in accordance with 10CFR50.73(a)(2)(iv) as an event involving an Engineered Safety Feature
(ESF) actuation. This supplement is being submitted to provide additional information pertinent to the event developed as the
result of follow-up evaluations which were performed after the original submittal.

SAFETY IMPLICATIONS

There were minimal implication:: to the health and safety of the public due to this event. Safety systems functioned as
designed. Plant parameters were restored in accordance w;th plant procedures.

!

PREVIOUS SIMILAR EVENTS

The following similar events have been previously reported regarding ESF actuations resulting from steam generator level
transients.

LER 2-94-006

LER 2-94-007
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