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Attention: Document Control Desk
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South Texas Project Electric Cenerating Station
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Docket No, STN 50-498
Licensee Event Report 90-025
Regardi ; Reactor Trip Due
to a Generator Cround Fault Relay

Actuation Caused by a Stator Cofl End Turn Failure

Pursuant to 10CFR50.73, Houston Lighting & Power Company (HL&F) submits
the attached Licensee Event Report (LER 90-025) reparding a reactor trip due
to a generator ground fault relay actuation caused by a stator coll end turn
failure. This event did not have any adverse impact on the health and safety
of the public.

1f you should have any questions on this matter, please contact
Mr. €, A. Ayala at (512) 972-8628 or myself at (512) 972-8530,

W Al A (’)a\,k :

v M. A \McBurnett j
Manag .
Nuclear Licensing

RAD/sgs

Attachment: LER 90-025 (South Texag, Unit 1)

7Y
P

AL/LERO25U . LO1 A Subsidiary of Houston Industries Incorporated

2012280111 $01220
JDOCK O500049E
EDR D s POR



Houston Lighting & Power Company
South Tesas l‘l:)‘oﬂ Electric Geu':.m ing Station

cel

Reglonal Administrator, Region IV
Nuclear Regulacory Commission

611 Ryan P{aaa Drive, Suite 1000
Arlington, TX 76011

George Di k, Project Manager
U.§. Nuclear Regulatory vommission
Washington, DC 20555

J. 1. Tapia

Senior Resldent Inspector
¢/o U, §. Nuclear Regulatory
Commission

P. 0. Box 910

Bay City, TX 77414

J. R. Newman, Esquire
Newman & Holtelrger, P.C.
1615 L Street, N.W,
Washington, DC 2003¢

R. P. Verret/D. E. Ward
Central Power & Light Company
Y. 0, Box 2121

Corpus Christi, TX 78403

J. €. Lanier/M. B. lee
City of Austin

Electric Utility Department
P.O. Box 1088

Austin, TX 78767

R. J. Costello/M, T. Hardt
City Public Service Board
P. 0. Box 1771

San Antenio, TX 78296

L4 /NRC/

ST-HL-AE- 3657
File Ko.:gue
Page -

Rufus §. Scott

Associate Ceneral Counsel
Houston Lighting & Power Company
P. 0. Box 61867

Houston, TX 77208

INPO

Records Center

1100 Circle 75 Parkway
Atlanta, GA 30339-3064

Dr. Joseph M. Hendric
50 Bellport Lane
Bellport, NY 11713

D, K. Lacker

Bureau of Radiation Control
Texas Department of Health
1100 West 49th Street
Austin, T 78756-3189

Revised 10/08/90



LICENSEE EVENTY REPORT (LEN)

AFPROVED OME KO 1 UYin
LPikEs b -

b |

ORIt NOMBEE T

0jb|oj0]0] 4 9 8

Torl o

FRCILTY NAML (1)
nit
e

Reactor Trip Due to a CGenerator Ground Fault Relay Actuation
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On November 24, 1990, Unit 1 was

&t the turbine end,
manifold,

be submitted following return of
assoclated testing,
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in Mode 1 at 100% power. At 1448 hours, the

generator running ground fault relay actuated due to a stator coil end turn
failure which initiated an automatic reactor trip.
expected with no Englneered Safety Features actuations,
inspection of the generator revealed damage to the end turn of stator coil w20
The ground fault relay actuation was due to electrical
arcing from the falled stator coll end turn to the stator cooling water system
Further testing and inspections are planned to ildentify the cause
of the fallure and appropriate corrective actions.

All systems responded as
Initial internal

A supplemental report will
the generator to operation and completion of
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DESCRIPTION OF EVENT:

On November 24, 1990, Unit 1 was in Mode 1 at 1008 power. At 1448 hours, the
generator running ground fault relay actuated which inftiated an automatic
reactor trip. All systems responded as expected, The only abnormal
conditions noted during the event were a rise in generator stator cooling
water tank pressure and drop in generator hydrogen pressure, No Englineered
Safety Features actuations occurred., The NRC was notified at 1735 hours.

Initial internal inspection of the generator revealed a damaged area at the
end turn of bottom stator coil #20, at the turbine end, which is located
between the nine and ten o'clock positions when viewed from the turbine end,

Investigation and recovery tesms were formed to evaluate the failure and
fmplement corrective actions. An inspection of the generator was performed.
The following was observed:

« A significant amount of the stator coll cooling water inlet header box
was missing, presumably vaporized or melted by electrical arcing.

« The teflon hose which connects the stator cooling water distribution
header to the 2oil was damaged,

+ The cooling water manifold nipple associated with the failed stator
col]l wus eroded avay from the inside, presiwably by an electrical arc.

« There was no damage on the adjacent manifold nipples on either side of
the eroded nipple,

The Westinghouse generator end turn construction is designed to rigidly
connect all the end turns together to preclude excessive vibration of
individuc i turns. During the week of November 26, 1990, Westinghouse
personnel ,rrformes end turn impact tests on both Unit 1 and Unit 2
generators. Tne rurpose of these lmpact tests was to determine the natural
frequency of the generator end turn assembly with respect to the 120 Hz
resonant frequency of each assembly., The general acceptance criteria for the
impact test is an end turn natural resonance frequency above 130 Hz. The Unit
2 test was performod to determine tue condition of that unit and also to
provide a baseline for the Unit 1 test. The impact test results showed that
the Unit 2 turbine end natural frequency was 135 He and the Unit 1 turbine end
natural frequency was 110 Hz. Exciter end impact testing was not performed,
since prior Westinghouse experience indicated that exciter end natural
frequencies are substantially higher than turbine end natural frequencles,
Westinghouse personnel Interpreted the impact test results as being
*excellent" for Unit 2 and "unacceptable" for Unit 1. The Unit 1 end turn
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RESCRIPTION QOF EVENT: (cont'd)

resonance below 120 Hz sugp sts that the end turn assembly has already pasrced
through the natural resonant fregquency and has been subjected to vibration.
This assumption is validated by the Unit 1 visual observations, which reveal
significant end curn "dusting", "greasing", and broken blocking and lacing.
These conditions are all confirmations of end turn vibration. By contrast,
the Unit 2 visual observations reveal no signs of end turn vibration, as wvas
confirmed by the impact testing.

GAUSE. OF KVENT:

The ground fault relay actuation was due to electrical arcing from th

stator coll end turn to the stator cooling water system manifeld,

testing and inspections are necessary before the cause of the failure can be
conclusively determined,

ANALYSIS OF EVENT:

Unplanned reactor protection system actuation is reportable pursuant to
10CFRS0,73(a)(2)(1v). The reactor tripped as required and plant equipment
operated as expacted. There was no ssfety Injection actuation. There were no
adverse radlological or safety consequences as a result of this event,

CORRECTAVE ACTION:

Additional testing and inspections are scheduled to determine if other latent
damage exists in the generator. The generator will require extensive
disassembly including removal of the rotor in order to effectively replace the
failed stator coil. In addition, vepair of the stator winding blocking and
lacing is scheduled to raise the generator end turn natural frequency to an
acceptable level.

Upon completion of the recovery effort and return of the generator to

operation, a supplemental report will be issued. This report is currently
scheduled to be completed by April 30, 1991,
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ARRITIONAL INFORMATION |

There have been no previous events at STPECS reparding a stator coil end turn
failure which resulted in a generator ground fault and subsequent reactor
trip.

The generator is a 1500 MVA, 4 pole, 1800 RPM machine with water cooled stator
and hydrogen cooled rotor manufactured by Westinghouse,
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