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Hay 21, 1991

1CAN059107

11 S. Nuclear Regulatory Commission
Document Control Desk
Hall Station PI-137
Washington, D. C, 20555

SUBJECT: Arkansas Nuclear One - Unit 1
Docket No. 50-313
I,1 cense No. DPR-51

' Licensee Event Report 50-313/91-003-00

Gentlemen:

The enclosed 1,1censee Event Report is bcIng submitted in accordance with
10CFR50.73(a)(2)(iv),

Very truly yours,

[.hM, .,,.4

James , Fisicato

Director, I.icensing

JJF/RilS/mmg
Enclosure

cc: Regional Administrator
Region IV
U. S. Nuclear Regulatery CommJssion
611 Ryan Plaza Drive, Suite 1000
Arlington, TX 76011

INPO Records Center Suite 1500
1100 Circle, 75 Parkway
Atlanta, GA 30339-3064
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j On April 21, 1991, with the reactor subcritical, the Emergen<.y Feedwater System
(EFW) was automatically actuated due to a low level in the "A" Once Through Steami

Generator (OTSG). At the tin,e of the event, OTSG levels were being lowered to 30
inches in accordance k hh the "Plent Startup" preceduro. However, when the "A" OTSG

reached its programmed level, the auxiliary feodwater pump (P-75) was unable to
maintain the required level. OTSG level continued to decrease until the EFW system

automatically actuated (13 inches). The EFW system operated as designed and quickly
returned the OTSGs to their programmed level. The cause of this event was leakage
through a closed valve (FW-8A) in the "A" OTSG feedwater recirculation 1ine which
resulted in a partial void in the feedwater line to the "A" OTSG. This void caused
P-75 to reach a " runout" condition which rendered it incapable of feeding the OTSGs.

FW-8A will be repaired prior to heatup from the next refueling outage. In addition,

the " Plant Startup" procedure will be revised by July 31, 1991 to include steps
requiring backup isolat. ion for FW-8A and B and verifying that P-75 is capable of
feeding the OTSGs prior to reaching 30 inches during hentup.
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A. Plant Status ,

. t the time of this event , Arkansas Nuclear One, Unit One ( ANO-1) was preparing
for startup following a maintenance outage. The reactor was subcritical with
the Group 1 control rods withdrawn to their upper limits to establish immediate
negative reactivity addition capability. Reactor Coolant System (RCS) [AB]
pressure was approximately 2250 psig for an elevated system pressure walkdown
and-temperature was 538 degrees. Once Through Steam Generator (OTSG) pressure
was approximately 900 psig.

B. Event Description

On April 21, 1991, at approximately 2150, the Emergency Feedwater System (EFW)
[BA] was automatically actuated by the Emergency Feedwater Initiation and
Control system (EFIC) in response to a low level in the 'A' OTSG.

The EFIC system monitors OTSG 1evels and pressures,fiain Feedwater pump status,
reactor coolant pump (RCP) status and Engineered Safeguards Actuation System
[JE] channels 3 and 4 in order to initiate EFW or OTSG isolation should an
actuation setpoint be reached. The EFW system, which includes a motor driven as
well as a steam driven feedwater pump, is actuated to protect the reactor core
from an overheating condition upon loss of main foodwater or RCp circulation.
OTSG isolation is actuated to protect the core from an overcooling condition if
a main steam line rupture should occur.

At the time of the event, OTSG Icvels were being lowered from 185 inches to 30
inches in accordance with the " Plant Startup" procedure (OP1102,02). The
auxiliary feedwater pump (P-75) was in nervice, being supplied by one condensate
pump, and the startup valves (CV-2623 and CV-2673) were closed and in automatic
control to allow them to open and control OTSG levels when the low level limits
(30 inches) were reached. The 'B' OTSG reached its low level limit first and
CV-2673 began controlling level at approximately 29 inches. At 2144, when the
'A' OTSG reached its low level limit, the licensed control board operator

l observed that the level continued to decrease below 30 inches. It was also

observed that the 'B' OTSG level had begun to decrease. Operators then
determined that P-75 discharge pressure was less than OTSG pressures. At this

time, additional-operations personnel were dispatched to search for possible
| 1eaks in the condensate / feedwater system. OTSG levels continued to decrease

until, at 2150, the EFW system was automatically actuated providing feedwater to'

I the OTSGs. The introduction of cold feedwater to the OTSGs caused a decrease in
l pressure to approximately 850 psig, Upon observing the decreasing OTSG

pressures, and in-conjunction with the other abnormal secondary system
Indications, the control board operator manually tripped the Group 1 control

,

rods in consideration of the possibility of a main steam line break. The-EFW'

system quickly returned the OTSGs to their programmed levels. The steam driven
EFW
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pump (P-7A) was secured at 2200, while the motor driven pump remained in service
(P-7B) supplying the OTSGs. The auxiliary feedwater pump was secured and
inspected _to determine if it had incurred any damage. The inspection revealed
no obvious damage to the pump. It was restarted at 2205. At 2210, after
verifying that the auxiliary feedwater pump was operating normally, P-7B was
secured and the EFIC system was reset. At 2237, the reactor trip was reset and
plant startup was continued.

C. Root Cause

The cause of this event, was determined to be leakage past the seat of FW-8A
(feedwater recirculation line) which was closed at the time of this event, and

-

through FW-9A, which was open, to the condensnr (see attachment). This leakage,
over a period of time when OTSG feedwater was not required, resulted in the
feedwater line between CV-2623 and FW-7A becoming voided. When the 'A' OTSG
reached its lower limit, CV-2623 negan to open as designed, llowever, since flow

was entering a partially voided line, the OTSG 1evel continued to drop and
CV-2623 continued to ranp open in response to the decreasing level. As CV-2623
continued to open, P-75 discharge pressure dropped below OTSG pressure, and the
'B' OTSG level began to decrease, resulting in the 'B' startup valve (CV-2673)
beginning to open. farther. It is believed that P-75 pumping into thn voided
feedwater line resulted in the pump reaching a ' runout' condition .'hich rendered
it incapable of supplying feedwater to t.be OTSGs.

-D. Corrective Actions

FW-8A will be repaired prior to plant heatup from refueling outage IR10, which
is scheduled to begin in April, 1992. FW-9A is presently closed, offectively

i- isolating-the feedwater recirculation line. This line is not expected to be

L used prior to restart from 1R10.

Additional corrective actions which will be taken to aid in preventing the
occurrence of similar events during future plant startups include:

The ' Plant Startup' procedure (OP 1102.02) will be revised by July 31, 1991| *

to require that FW-9A and a be closed whenever FW-8A and B are required to bei

closed.

The ' Plant Startup' procedure will also be revised to include a requirement+-
, to verify the ability to feed the OTSGs with the auxiliary feedwater pump

prior to reaching the low level limits when lowering OTSC levels during
,

startup. This revision will also be completed by July 31, 1991.'

A repetit2ve maintenance t ask has been developed for FW-8A, FW-8B, FW-9A and*

FW-9B.
t
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E. Safety Significance

The EFW system was actuated and operated as designed during this event. In
addition, the reactor was subcritical at the time and no significant- RCS
perturbations resulted from the event. Therefore, there was no safety

significance associated with the event.

F. Basis For Reportability

The automatic actuation of thn EFW system as well as the manual tripping of
the Group I control rods is reportable pursuant to 10CFR 50. 7 3( a )( 2 )( iv ) .

This event was also reported in accordance with 10CFR50.72 at 2345 on
April 21, 1991.

G. Additional Information

There have been no previous similar events reported by ANO.

Energy Indust ry Information System (EIIS) codes are identified in the text as
[XX].
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ATTACitMENT
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FE-2627 GENERATOR

F\W6A

CV-2623
FW-6A

E-1 A HEATER
, s

FWN -9A

TO THE CONDENSER FW-19 FROM AUX. FWP
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