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On January 31,1986, at 1547 hours, Unit 1 Reactor tripped from 100% power
because of a RPS Generator / Turbine Anticipatory Reactor trip signal. The
anticipatory Turbine / Reactor trip was initiated when a 230 kv switchyard
power circuit breaker (PCB-20) failed following a 230 kv yellow bus
lockout.

When the yellow bus lockout occurred the Unit 1 generator yellow bus tie
breaker (PCB-21) opened. Inunediately afterwards the parallel generator
breaker (PCB-20), which was subjected to the entire generator output,
exploded causing the Turbine / Generator to trip on under-voltage. The
failure of PCB-20 was apparently caused by degraded breaker contacts.

Following the reactor trip, both Main Feedwater Pumps (MFWP) failed to
runback and tripped on high discharge pressure. All three emergency
feedwater pumps started immediately and remained in service for about 38
minutes. A preliminary investigation has revealed the MFWP speed demands
did act run back as expected.

The immediate corrective action was to stabilize the unit at hot shutdown.
The supplemental corrective action assured hat PCB-20 was isolated and
Unit I was allowed to restart.

The health and safety of the public was not affected by this incident. yf
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BACKGROUND

When power is not available from the unit's generator through the auxiliary I
transformer, pover is supplied to the unit through its startup transformer
fed from either or both of the buses in the 230 kv switching station.
Power to the startup transformer can flow through the 230 kv switching
station from any one of fourteen supplies. These include eight 230 kv
transmission circuits, two nuclear generating units if operating, two
hydroelectric units and the 500 kv switching station. When the 230 kv
switchyard yellow bus became locked out the power circuit breaker (PCB-20)
became the only flow pai from Unit 1 Generator to the 230 kv Switchyard
and the Duke System.

DESCRIPTION OF OCCURRENCE

On January 31., 1986 during the process of troubleshooting for microwave
problems experienced earlier, .?CBs 22, 23 and 24 were opened and isolated
from both the red and yellow 230 kv nwitchyard buses. When PCB-22 and -23
were checked an unba?ance condition was found on PCB-23 as a result of high
constant resistance on PCB-22.

At 1546 hours, the circuit breaker PCB-24 was manually closed without the
reset of the generator lockout relays. When this breaker was closed the
relay logic was satisfied to cause a yellow bus lockout. Consequently all
the 230 kv yellow bus tie breakers opened.

One of the breakers that opened on the yellow bus lockout was PCB-21, the
Unit I generator to yellow bus tie breaker. When it opened the only path
for current flow from Unit 1 Generator to the Switchyard was via PCB-20,
PCB-20 faulted, undergoing an explosion, approximately 17 seconds after
PCB-21 opened. At 1547 hours the turbine / generator tripped initiating an
anticipatory reactor trip from 100% stable power conditions. PCB-20 is an
ITE Model 230-CA-20-30 power circuit breaker and is not reportable to

[ NPRDS. There were no personnel injuries as result of this explosion.

Following the reactor trip, both Main Feedwater Pumps (MWP) tripped on
high discharge pressure. A preliminary investigation has shown the MFWP
speed demand did not run back as expected. All three emergency feedwater
pun;ps started insnediately to supply feedwater flow for decay heat removal.
Emergency feedwater remained in service for about 38 minutes.

| At the time of the reactor trip a steam generator tube leak existed on the
| unit. On the day of the incident, the calculated steam generator tube leak
| was .016 gallon per minutes. Following the reactor trip one of the main
j steam relief valves (IMS-8) opened for 11 minutes.

Unit I was stabilized at hot shutdown conditions with no actuations of
engineered safeguard (ES) systems or pressurizer relief valves and no
reactor coolant system (RCS) leakage was induced.
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CAUSE OF OCCURRENCE

A discussion with the personnel involved in this incident indicates the
procedure they were using to trouble shoot is very general. There is
however a Maintenance Procedure that gives more specific details concerning
breaker maintenance work in the 230 kv Switchyard. This breaker
maintenance procedure has in it a safety consideration statement indicating
the failure to notify the Shift Supervisor to reset the lockout may result
in a switchyard isolation. However, due to misunderstanding and lack of a
clear definition of responsibility for verifying the Unit 2 generator
lockout reset, PCB-24 was closed without the generator lockout reset. This
set up a relaying fault condition and consequently locking out the yellow
bus.

The failure of PCB-20, however, has been evaluated as the root cause of

this incident. The cause for the PCB-20 fault was attributed to failures
of the breaker contacts. Under normal circumstances, a yellow bus lockout
is not expecte.d to cause a unit trip. In this case PCB-20 failed when
PCB-21 opened, causing a turbine / generator trip. PCB-20 is rated to carry
the full output from the generator. This is the first incident at Oconee
in which following a yellow bus lockout, the alternate generator breaker
faulted; therefore, this failure is considered an isolated case.

The failure of the MFFP to run back, as expected, was due to a mechanical
problem on one of the MFWPs. During steady state full power operation,
when the integrated control system (ICS) demanded a certain speed, the
mechanical linkage on the 1A MFWP that converts an electrical signal to an
appropriate valve position did not operate properly. As a result, the pump
speed was below the normal speed. Consequently, the AP across the
feedwater valve was below the setpoint of 35 psi. Over a period of time a
setpoint error built in the ICS 1A MFWP speed integral which caused it to
saturate high. When the reactor tripped, the MFWP did not run back as
expected because the saturated integral was still at a position calling for
the ptamp speed to increase. The feedwater valves had gone closed,
consequently feedwater discharge pressure increased until it reached
approximately 1155 psig at which point both main feedwater pumps tripped.

There have been four incidents in the last 24 months where a unit has lost
main feedwater pumps, however, the causes were unrelated to what occurred
during this event; therefore, this loss of feedwater is considered an
isolated case.

CORRECTIVE ACTION

The immediate corrective action was to stabilize the unit at hot shutdown
conditions. Supplementary corrective actions identified the failure of
PCB-20 as the cause of the reactor trip. PCB-20 was isolated from the
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remainder of the switchyard, repaired and then returned to service.
Actions were also taken to investigate the trip setpoint calibrations for
IA and IB feedwater pumps and to investigate and repair as necessury Main
Steam relief IMS-8.

Planned corrective actions will include the following:

-A Safety Consideration statement similar to the one found in the
Maintenance Procedure will be added to the Troubleshooting Procedure.

-Signs will be posted on equipment in the 230 kv Switchyard to inform
personnel working on a breaker that a yellow buu lockout may occur if
specific relays are not properly set.

-Implement changes as necessary to ensure relaying requirements are met
during future equipment isolations.

-Safety related equipment in the switchyard will be appropriately
identified as safety related.

-The main feedwater pumps will be worked on during the upcoming refueling
outage and adjustmects will be made as necessary to correct misalignments
in the mechanical linkage.

ANALYSIS OF OCCURRENCE

This event was a loss of load transient with a subsequent loss of main
feedwater. The criteria for plant protection during this event are that
the minimum DNBR will not be less than 1.3, and the system pressure will
not exceed code limits (see FSAR Chapter 15.8).

Af ter the lockout of the yellow bus, power to unit I and 2 startup
transformers was supplied from unit 3 main generator via the red bus.
Emergency power situation did not occur and was not required.

Had the red bus been lost during this period of time emergency power would
have been actuated and power to the unit I and 2 4160 volt engineered
safeguard switchgear would have been supplied from Keowee hydro via the
underground line. The yellow bus was returned to operation within 72 hours
as required by the Technical Speelfication.

The reactor tripped on 2 out of 4 anticipatory signals following
Turbine / Generator trip. All control rod drive (CRD) breakers opened within
specified time, with a maximum delay time of 51 maec. Minimum subcooling
margin was approximately 40 degrees F.
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Four seconds after the reactor trip both main feedwater pumps tripped on
high discharge pressure. All three emergency feedwater pumps started as
designed and supplied feedwater to both steam generators for approximately
38 minutes. The minimum level maintained in both steam generators was 25
inches. The consequences of the loss of main feedwater were within safety
limits.

Reactor coolant temperature and pressure were within normal limits.
Maximum reactor coolant system temperature was 504 degrees F prior to the
trip. Minimum RCS temperature was approximately 548 degrees F. The
maximum cooldown rate of 100 degrees F was not violated. Maximum RCS
pressure was 2200 psig, well below the code limits. The minimum RCS
pressure was approximately 1750 psig, sell above the setpoint for emergency
core cooling system (ECCS) actuation.

Reactor coolant inventory was control led within normal limits, between a
minimum pressurizer level of 40 inches and a maximum of 260 inches.

Minimum steam generator pressure was approximately 900 psig, prior to the
trip. The steam pressure peaked at 1128 psig insiediately following the
turbine trip. One main steam relief valve (MSRV) IMS-8 remained open for
approximately 11 minutes after the trip. It was reseated by lowering the
steam pressure to 975 psig.

When Unit 1 tripped, a steam generator tube leak existed on the unit. At
1533, on the day of the incident, the calculated tube leak size was .016
GPM. Conservative estimate of Ganmaa and Beta doses to the public indicated
the dose rates were well below the limits of Technical Specifications.

In conclusion, all safety criteria were met during this event. ECCS and
Emergency Power systems were not actuated. The health and safety of the
public were not affected.
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March 3, 1986

Document Control Desk
U. S. Nuclear Regulatory Connaission
Washington, D. C. 20555

Subject: Oconee Nuclear Station, Unit 1
Docket Nos. 50-269, 270, 287

LER 269/86-01

Gentlemen:

Pursuant to 10 CFR 50.73 Sections (a) (1) and (d), attached is Licensee
Event Report 269/86-01 concerning a Generator / Reactor trip due to failure
of a breaker (PCB-20) in 230 kv switchyard.

This report is submitted in accordance with 50.73(a)(2)(iv) and
50.72(b)(2) (ii) . This event was considered to be of no significance with
respect to the health and safety of the public.

Very truly yours.

A

Hal B. Tucker

MAH:sl~o
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ec: Dr. J. Nelson Grace, Regional Administrator
U. S. Nuclear Regulatory Commission
Region II
101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323

Ms. Helen Nicolaras
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

American Nuclear Insurers
e/o Dottie Sherman, ANI Library
The Exchange, Suite 245
270 Farmington Avenue
Farmington, CT 06032

INPO Records Center
Suite 1500
1100 Circle 75 Parkway
Atlanta, Georgia 30339

Mr. J. C. Bryant
NRC Resident Inspector
Oconee Nuclear Station

M&M Nuclear Consultants
1221 Avenue of the Americas
New York, New York 10020
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