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At approximately 2145 aours on November 30, 1987 with the Unit in Mode 4 prior
to initial criticality, while troubleshooting the Train B Engineered Safety
Feature (ESF) Joad sequencer, an unanticipated bus strip and diesel generator
start occurred when a maintenance technician deenergized the cequencer. The
sequencer was reenergized to clear the bus strip and the sequencer correctly
began a Loss of Offsite Power (LOOP) loading sequence. After confirming that
no LOOP actually existed, che sequencer was deenergized, the diesel generator
was stopped, and affected equipment was returned to normal alignment. The
cause of the occurrence has not been conclusively identified. The most likely
cause appears to be the creation of unusual logic states in the sequencer main
processor when it was partial 1y deenergized. The method for deenergization of
the sequencers has been revised to preclude the possibility of this type of
failure.
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DESCRIPTION OF OCCURRENCE:

At approximately 2145 hours on November 30, 1987 with the Unit in Mode 4 prior
to initial criticality, while troubleshooting of the Train B Engineered Safety
Feature (ESF) load sequencer, an unanticipated Train B bus strip (removal of
all loads on the 4.16 kVolt ESF bus) and a Train B standby diesel generator
start occurred when a technician partially deenergized the Train B ESF
sequencer. An investigation was initiated to determine the sequence of events
which caused the unanticipated bus strip and the start of the Train B ESF
diesel generator.

There are three (3) safety-related independent electrical trains in Unit 1.
Each ESF sequencer is designed to shed loads from the 4.16 kVolt ESF bus,
start the corresponding ESF diesel generator and energize, in programmed
steps, the equipment necessary for an emergency event.

The investigation concluded that at approximately 1830 hours on
November 30, 1987 the Unit Supervisor noted an abnormal indication (auto-test
failure) on the Train B and C ESF sequencerF. The ESF sequencer auto-test
function performs on-line diagnostic tests of the sequencer circuits. If an
auto-test failure indication can be cleared by depressing the reset button
then there is no impact on the operability of the sequencer. The Train C ESF
sequencer auto-test failure indication was reset by depressing the
corresponding reset button, but the Train B ESF sequencer auto-test failure
indication would not reset when the Unit Supervisor depressed the Train B
reset button.

The Instrumentation and Controls (I&C) technicians (HL&P maintenance
personnel) were troubleshooting the source of the auto-test failure
indication. At approximately 2115 hours, in an attempt to clear the auto-test
failure indication, the techalcians partially deenergized and then reenergized
the Train B ESF sequencer using two (2) secondary power breakers
simultaneously; however, this did not clear the auto-test failure indication.
At approximately 2145 hours a technician again partially deenergized the
Train B ESF sequencer using the same two (2) secondary power breakers to
replace a suspected faulty optical isolation module. However, this time a
Train B ESF bus strip occurred and the Train B ESF diesel generator started.
After replacement of the isolation module (about 5 minutes later), the
technician reenergized the Train B FSF sequencer to return it to service.
Upon energization, the sequencer correctly began a Loss of Offsite Power
(LOOP) loading sequence due to the undervoltage condition that occurred when
the bus was stripped. Since the Train A and C sequencers were not affected by
the occurrence it was established that no actual LOOP condition existed and
the Train B ESF sequencer was deenergized, the Train B diesel generator was
secured, and the ESF equipment actuated by the sequ;ncer was returned to
normal alignment.
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Troubleshooting of the auto-test failure indication was being performed with
the guidance of the manufacturer's Technical Manual. The Technical Manual
requires technicians to deenergize the DC power supplies but does not indicate
which breakers should be opened. Previous experience with deenergizing the
ESF sequencers using the two (2) secondary breakers had not produced any ESF
actuations.

The NRC was notified of tne auto-actuation of the Train B standby diesel
generat7r and the LOOP sequence pursuant to 10CFR50.72(b)(2)(ii) at 0121 hours
on Decemter 1, 1987.

CAUSE OF OCCURRENCE:

The cause of the bus strip and start of Train B diesel generator could not be
conclusively determined. The most likely cause is that when the Train B ESF
sequencer was partially deenergized, unusual icgic states in the main
processor may have been caused which actuated one or more of the sequencer
output relays which wert not deenergized by the secondary breakers.

The archetict engineer's (Bechtel's) design engineer for the ESF sequencers
subsequently stated that the main breaker should be opened when deenergizing
the sequencer in order to remove power from all sequencer circuits at the same
time. The single main circuit breaker deenergizes che two (2) secondary
breakers as well as removing 125 VDC from the output relays. With the 125 VDC
removed from the output relays, actuation is not possible.

ANALYSIS OF EVENT:

There were no adverse safety consequence 3 as a result of the event since the
plant had not been critical and no radioactivity had been produced. The event
did not result in risk to the public. A loss of offsite power did not
actually occur.

This event, an ESF actuation, was reportable to the NRC pursuant to
10CFR50.73(a)(2)(iv).

CORRECTIVE ACTION:

To prevent recurrence of this type event the following actions have been or
will be taken:

1. The Instrumentation and Control technicians have received training
on deenergizing one ESF sequencer by opening the main circuit
breaker,

2. The vendor manuals will be revised to clarify the proper method of
doenergizing the ESF sequencer by February 10, 1988.
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CORRECTIVE ACTION: (Cont.)

3. Caution signs have been placed on the sequencers to warn technicians
and operators to use the single main circuit (lower) breaker for
deenergizing the sequencer.

ADDITIONAL INFORMATION:

One other reportable event similar to this event has occurred at South Texas
Project Electric 'ienerating Station and is documented in LER 87-025.

The sequencers are manufactured by Sorrento Electronics (G. A. Technologies).
HL&P has not identified any failures of this type in similar sequencers at
other plants.
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January 8,1988
ST-HL-AE-2463
File No.: G26
10CFR50.73

U. S. Nuclear Regulatory Commission
Attention: Document Control Desk
V7shington, DC 20555

South Texas Proj ect ElectrEc Generating Station
Unit 1

Docket No. STN 50-498
Licensee Event Report 87-021 Regarding

Actuation of ESF Load
Sequencer and Standby Diesel Generator

On December 1, 1987 Houston Lighting & Power (HL&P) notified the NRC
pursuant to 10CFR53.72 and 10CFR50.72 of a reportabic event ragarding the
actuation of an ESF load sequencer and a stendby diesel generator. This event
did not have any adverse impact on the health and safety of the public. In

accordance with 10CFR50.73 HL&P submits the attached Licensee Event Report
(LER 87-021).

If you should have any questions on this matter, please contact
Mr. C.A. !.yala at (512) 972-8628.

Vaugh|x'
cu ~

G. E. n

Vice President
Nuclear Plant Operations

GEV/KMS/cir

! Attachment: Licensee Event Report Regarding
Actuation of FSF Load Sequencer
and Standby Diesel Generator
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Regional Administrator, Region IV
Nuclear Regulatory Commission
611 Ry.tn Plaza Drive, Suite 1000
Arlington, TX 76011

N. Prasad Kadambi, Project Manager
U. S. Nuclear Regulatory Commission
7920 Norfolk Avenue
Bethesda, MD 20814

Dan R. Carpenter
Senior Recident Inspector / Operations'

c/o U. S. Nuclear Regulatory Commission
P. O. Box 910

- Bay City, TX 77414

J. R. Newman, Esquire
Newman & Holtzinger, P.C.
1615 L Street, N.W.
Washington, DC 20036

R. L. Range /R. P. Verret
Central Power & Light Company
P. O. Box 2121
Corpus Christi, TX 78403

R. John Miner (2 copios)
Chief Operating Officer
City of Austin Electric Utility
721 Barton Springs Road
Austin, TX 78704

R. J. Costello/M. T. Hardt
City Public Service Board
P. O. Box 1771
San Antonio, TX 78296

Rufus S. Scott
Associate General Counsel
Houston Lighting & Power Company
P. O. Box'1700
Houston, TX 77001
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