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Abstract

The plant was operating at 75 percent Reactor power and 630 MWe on April 12, 1987
following completion of a 10 percent load swing test. During the test, Heater Drain
Pump 'A' tripped and was restarted but left in the recirculation mode. Heater Drain
Pump 'B' trip?ed during the load increase portion:of the test at 1037 hours. Heater
Drain Pump 'A' again tripped at 1050 hours while being aligned back to normal flow.
The plant continued operation with both Heater Drain Pumps off.

At 1117 hours, a high temperature discharge alarm was received for Condensate Pump
“B"; and in anticipation of the pump tripping a manual turbine load reduction and
manual control of feedwater was taken. The load reduction was large and fast enough
to activate the steam dump system. - .

As anticipated, at 1118 hours Condensate Pump 'B' trip?ed, thus immediately causing
Condensate Booster Pump 'B' and Main Feedwater Pump 'B' tripping, resulting in total
loss of B train_feedwater. - "
Consequently, with the actuation of the steam dump system combined with steam demand
and feedwater demand remaining greater than the capacity of the remaining feedwater
train, Condensate Pump 'A' and Main Feedwater Pump 'A' tripped within one minute
following the loss of the 'B' train feedwater.

Due to the loss of both feedwater trains and decreasing steam generator levels, a
manual plant trip was initiated at 1120 hours on April 12, 1987. The plant was then
stabilized at normal no load Tavg and normal operating pressure and steam generator
levels restored with the Auxiliary Feedwater System.
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Description

controls were in automatic.

path.

The step increase was then conducted.

Operation continued with both Heater Drain Pumps off.
Condensate Pump 1B discharge temperature alarm was received.
provides a warning that the associated condensate pump will trip in 90 seconds. 1In
response to the alarm, the operators took manual action to reduce plant load. The
operators also took manual control of the feedwater controls.
large and fast enough to arm and actuate the steam dump system. The steam dump system
actuates to control reactor coolant system temperature until the Rod Control System
reduces the temperature to a value corresponding to the new turbine load.

The event occurred subsequent to the 10 percent load swing test at 75 percent power,
procedure 9106-S-04. The following plant conditions existed prior to the test: both
trains of feedwater were in service, both Heater Drain Pumps were in service,
feedwater regulating valves were in automatic, and condensate booster pump speed

The load swing consisted of a 10 percent step decrease in turbine load followed by a
10 percent step increase. The test began at 0918 hours on April 12, 1987. During the
step decrease, 1A Heater Drain Pump tripped; and as a result, the drains from the 4A
feedwater heater were automatically diverted to the Main Condenser. The lA Heater
Drain Pump was restarted but left in recirculation; this lineup allowed che continual
diversion of the 4A drain to the Main Condenser.

During the step increase, the 1B Heater Drain
Pump tripped at 1037 hours; and as a result, the 4B feedwater heater drain was
automatically diverted to the Main Condenser.

At 1050 hours, Heater Drain Pump 1A
again tripped while it was being manually aligned from recirculation to a normal flow

At 1118 hours, a high
By design, the alarm

Following the 90-second time delay, Condensate Pump 1B tripped as anticipated. This
caused an immediate trip of the B train Condensate Booster Pump and Main Feedwater
Pump. However, with the actuation of the steam dump system, steam demand, and
consequently feedwater demand remained greater than the capacity of the remaining
feedwater train. While attempting to manually control feedwater flow to match steam
flow, the 1A Main Feedwater Pump tripped at 1119 hours on low suction pressure
followed by the 1A Condensate Pump and the ‘'A' Condensate Booster Pump.

Due to the loss of both feedwater trains and rapidly decreasing Steam Generator
levels, a manual plant trip was initiated at 1120 hours on April 12, 1987.

The plant was then stabilized at normal no load Tavg and normal operating pressure.
Auxiliary feedwater was actuated automatically on the loss of both Main Feedwater
Pumps and was used to restore Steam Generator water levels.

The load reduction was
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Cause
The plant trip was caused by a combination of several factors:
(1) the Condensate Pump high temperature trip
(2) reliability of the Heater Drain pumps

(3) loss/degradation of the heat removal capability of the condenser and cooling
tower -

The condensate pump discharge high temperature trip was the direct cause of the trip
of one feedwater train.

The design of the Heater Drain Pumps trip logic and level control system for the 4th
feedwater heater had resulted in the use of several local manual actions to start a
Heater Drain Pump. As a result, it takes 30~60 minutes to place a Heater Drain Pump
in service. During this time, the drains of the 4 heaters must be diverted to the
Main Condenser. At full power, the tempgrature and flow rate of this water is
approximately 370 degrees F and 1.0 x 10° pounds per hour per heater or a load of
approximately 75 MW/heater.

With regard to the cooling capacity of the condenser, the cooling tower basin
temperature was at 90 degrees F (circulating water inlet temperature) at the time of
the trip. The 100 percent design condition is that condensate temperature will be 126
degrees F with a circulating water inlet temperature of 95 degrees F. The high
condensate temperature of 137 degrees F at 75 percent power is indicative of poor
cooling tower performance.

Analysis

There were no safety consequences resulting from this event. The Reactor Protection

System and Auxiliary Feedwater System responded as required. Normal recovery followed
the reactor trip.

This event is reportable under 10CFR50.73(a)(2)(IV) as an actuation of the Engineered
Safeguards Features Actuation and Reactor Protection Systems. -
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Corrective Action:

1.

2.

Condensate Pump High temperature trip has been removed.

The Heater Drain Pump trip logic has been evaluated and changed .to improve
reliability. As a result, three trips have been eliminated.

The following Heater Drain Pump trips have been deleted:
A) High Discharge pressure

B) Pump Delta pressure

C) Moisture Separator Reheater pressure

Repairs to the Cooling Tower have been made to improve efficiency.
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Cnrolma Power & Light Company
B e T R N e P

HARRIS NUCLEAR PROJECT
P.0. Box 165
New Hill, NC 27562

MAY 12 1987

File Number: SHF/10-13510C
Letter Number: HO-870426 (0)

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

SHEARON HARRIS NUCLEAR POWER PLANT UNIT 1
DOCKET NO. 50-400
LICENSE NO. NPF-63
LICENSEE EVENT REPORT 87-019-00

Gentlemen:

In accordance with Title 10 to the Code of Federal Regulations,
the enclosed Licensee Event Report is submitted. This report
fulfills the requirement for a written report within thirty (30)
days of a reportable occurrence and is in accordance with the
format set forth in NUREG-1022, September, 1983.

Very truly yours,

ZﬂQLZZ’W g

R. A. Watson
Vice President.
Harris Nuclear Project

RAW: skm
Enclosure
cc: Dr. J. Nelson Grace (NRC - RII)

Mr. B. Buckley (NRR)
Mr. G. Maxwell (NRC - SHNPP)
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