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Abstract

On January 22, 1987, the Shearon Harris Nuclear Power Plant' Unit I was
operating at 32% indicated power on Power Range Nuclear Instruments. The 'B'
Condensate Pump tripped at 2216 and this, in turn, tripped Condensate Booster
Pump 'B' and Main Feed Pump 'A'. At 2220, the reactor tripped due to a low-

I low level in Steam Generator 'A'. All control rods fully inserted into the
core and a normal plant recovery ensued.
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Description of Event

On January 22, 1987, the plant was being operated at 32% power indicated on
the Power Range Nuclear Instruments (NI) and 24% Core AT with about a 95 MW
load on the turbine. Main Feed Pump (MFP) 1A; Condensate Booster Pump (CBP)
IB; and Condensate Pump 1B were in operation. CBP IB was in manual control
because the speed limiting device was not functioning properly. The MFP 1A
Recirculation Valve, 1FW-8, was failed to the " full recirculation flow"
position because of a broken air supply line to the diaphragm of the flow
control valve. The position indicator on the Main Control Board (MCB) for
valve 1FW-8 was broken and indicated "mid position" throughout this event.

Steam generator levels were being raised to 66% using the Main Feed Regulating
Valves in " Manual" and cracked open. The Feed Regulating Bypass Valves were
'in "AUT0" and almost fully open. Feed flow had been controlled in this manner
for about 30 minutes prior to the incident and turbine demand increased about

~

10 minutes prior to the incident. A few moments before the event the 'A' .

Steam Generator Feed Regulating Valve was opened to about 1% demand and the
CBP speed increased to about 70%. Main Feed Pump suction pressure was about
390 psig.

The 'B' Condensate Pump tripped at 2216 and this, in turn, tripped CBP-B and
MFP-A by interlock action. The idle Condensate Pump could not be immediately
started due to a start permissi've not satisfied.

The following actions were taken by the Control Room Operators:

a. Reduced turbine load from about 95 MW to 45 MW in 45 seconds.

b. Shut the Condensate Pump Discharge Valves.

c. Restarted Condensate Pump B.

d. Attempted to restart the CBP-B (which tripped almost immediately).

e. Started CBP-A.

f. Shed all turbine load by opening the generator output circuit
breakers (PCB 52-7 and 52-9). Turbine speed increased to 1860 rpm
and then dropped off. Turbine was placed in "0PERATOR AUT0" after
the speed decreased to <1800 rpm.

g. Attempted to start MFP-1A. At this time, the discharge valve was
not fully shut and was required to be shat to satisfy a start
permissive.
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Description of Event (continued)

At 2220 on 1/22/87 the reactor tripped due to a low-low level in Steam
Generator A. All control rods fully inserted into the core and the recovery
from the trip was normal. With the exception of the condensate pump trip, the
plant responded as designed.

During the event, the motor driven Auxiliary Feedwater Pumps automatically
started due to a trip of both MFP's.

Plant Design

The feedwater and condensate system operates with two parallel trains; each
train consists of a condensate pump (12,100 gpm), condensate booster pump
(12,100 gpm), four low pressure feedwater heaters, main feedwater pump (15,115
gpm), and one high pressure heater. The trains are cross-tied at several
locations which allows operation of either "A" or "B" train pumps. The

~

combined discharge of the two feed pumps feed a common header which serves the
.

three feedwater control valves which control total feed flow to each steam
generator. Recirculation valves on each pump modulate to give the following
minimum flow through each pump: condensate, 2000 gpm; condensate booster,
4006 gpm, and main feed, 4000 gpm. The booster pumps have a variable speed
fluid coupling between the motor and pump which allows pump speed to be
reduced either manually or in automatic control during low flow conditions.

Below 15% reactor power, the main feedwater control valves are not suitable
for good steam generator level control, so small bypass valves are provided.
The bypass valves are used in the 0-20% reactor power range. The transition
to the main feedwater control valves begins at approximately 20% reactor
power.

Each pump has logic for pump sta'rt permissives and protective trips. The trip
logic is set up such that with a single condensate pump, condensate booster
pump and main feedwater pump running, a condensate pump trip will cause a
condensate booster pump trip which will in turn cause a feed pump trip.

Certain of the pump protective trips and start permissives are relevant to
this event:

- Condensate Pump trip on pump low discharge pressure

- Condensate Pump start permissive that requires pump discharge valve
5-6% open or the other pump running and discharge valve fully open.

.

- Condensate Booster Pump trip on low suction pressure.
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Cause

The direct cause of this event was the trip of Condensate Pump A and the
inability to restore feedwater flow in time to prevent a reactor trip. The
cause of the pump trip was attributed to " low discharge pressure" by the
operator's observation. This pressure indication is not recorded and was not
available for post trip review. The pump trip setpoint for low discharge
pressure was checked and was found out of tolerance low.

Review of the operating lineup at the time of the trip concluded that with the
total condensate flow resulting from the failed open Main Feed recirculaticn
Flow Control Valve (estimated as 5000 gpm) and the steady state feedwater
demand at 24% reactor power (estimated as 5000 gpm) any additional feedwater
demand required to increase steam generator level would have put the total
demand at the capacity of the condensate pump. Since the condensate booster
pump was not in automatic, it could not automatically adjust for additional

~load. Also since the CBP low suction pressure trip setpoint is below that for ,

the condensate pump low discharge pressure trip, the condensate pump would be
the first to trip. It is concluded that this is the probable *cause of the
condensate pump trip. Thus the failed recirculation flow control valve and
the inability to operate the condensate booster pump in " Auto" were direct
contributors to the condensate pump trip. The failure to restart CPB-B is not
a significant contributor to the reactor trip since the Main Feedwater Pump
discharge valve start permissiv~e was the critical path for restoring
feedwater.

The reactor first out annunciator indicated that a turbine trip causing a
reactor trip above P-7 (10% power) caused the trip. The turbine first-out
annunciator indicated a turbine trip due to Reactor trip. Analysis of archive
data shows that the trip was caused by steam generator low level. The turbine

,

trip actually took place after the reactor trip. The annunciator indication'

difficulty appears to be related to the timing of the receipt of electronic
signals. The. time difference between these signals was on the order of 230

i

milliseconds.;

I Analysis

There were no safety consequences resulting from this event. The Reactor
Protection System and AFW responded as designed. Normal recovery followed the
reactor trip.

In accordance with 10CFR 50.73(a)(2)(iv), this event is being reported due to
,

! automatic actuation of an Engineered Safety Feature, the Reactor Protection
| System.
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Corrective Actions

1. The recirculation flow control valve air supply has been repaired.

2. The cause of condensate booster pump's failure to operate in
automatic control will be determined and corrected.
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Carolina Power & Light Company

HARRIS NUCLEAR PROJECT
P. O. Box 165

New Hill, NC 27562

FEB 2 31987

File Number: SHF/10-13510C
Letter Number: HO-870363 (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 87-005-00

Centlemen:

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 NUREC-1022, September 1983.

Very truly yours,

R. A. Watson
Vice President
Harris Nuclear Project

RAW:sig

Enclosure

cc: Mr. B. Buckley (NRR)
Dr. J. N. Crace (NRC - RII)
Mr. C. Maxwell (NRC - SHNPP)
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