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llouston Lighting & Pow er

December 20, 1990
ST ilL AE 3657
File No.: G26
10CFR$0.73

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

South Texas Project Electric Generating Station
Unit 1

Docket No. STN $0 498
Licensee Event Report 90 025
Regardi.3 Reactor Trip Due

to a Generator Cround Fault Relay
Actuntion Caused by a Stator Coil End Turn Failure

Pursuant to 10C1150.73, liouston Lighting 6 Power Company (llL&P) submits
the attached Licensee Event Report (LER 90 025) regarding a reactor trip due
to a generator ground fault relay actuation caused by a stator coil end turn
failure. This event did not have any adverse impact on the health and safety
of the public.

If you should have any questions on this matter, please contact
Mr. C. A. Ayala at (512) 972 8628 or myself at ($12) 972 8530,

a
-tv H. A. McBurnett

Manage
Nuclear Licensing

RAD /sgs

Attachment: LER 90 025 (South Texas, Unit 1)
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cc:

Regional Administrator, Region IV Rufus S. Scott
Nuclear Regulatory Commission Associate General Counsel
611 Ryan Plaza Drive, Suite 1000 llouston Lighting & Power Company-
Arlington, TX 76011 P. O. Box 61867

llouston, TX 77208
Ceorge Ditk, Project Manager
U.S. Nuclear Regulatory Commission INPO
Washington, DC 20555 Records Center'

1100 circle 75 Parkway
J. I. Tapia Atlanta, CA 30339 3064
Senior Resident Inspector
c/o U. S. Nuclear Regulatory Dr. Joseph M. llendric
Commission 50 Bc11 port Lane

P. O. Box 910 Be11 port, NY 11713
Bay City, TX 77414

D. K. Lacker
J. R. Newman, Esquire Bureau of Radiation Control
Newmen 6 iloltrir./,er, P.C. Texas Department of llealth
1615 L Street, N.W. 1100 West 49th Street
Washington, DC 20036 Austin, TX 78756 3189

R. P. Verret/D. E. Ward
Central Power & Li ht Company6
P. O. Box 2121
Corpus Christi TX 78403

J. C. Lanier/M. B. Lee
City of Austin
Electric Utility Department
P.0, Box 1088
Austin, TX -78767

R. J . Cos tello/M. T. liardt
City Public Service Board
P. O. Box 1771
San Antonio, TX 78296

:

Revised 10/08/90

1A/NRC/
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" ' ' ' ' ' ' Reactor Trip Due to a Generator Ground Fault Relay Actuation
' Caused by a Stator Coil End Turn Failure
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1 On November 24, 1990, Unit I was in-Mode 1 at 1006 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. All systems responded as
expected with no Engineered Safety Features actuations. . Initial internal
inspection of the generator revealed damage to the end turn of stator coil #201

,- at the turbine end. The ground fault relay actuation was due to electrical
arcing from the failed stator coil end turn to the stator cooling water system
manifold. Further testing and inspections are planned to identify the cause
of the failure and appropriate corrective actions. A supplemental report will
be submitted following return of the generator to operation and completion-of
associated testing.
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|j DESCRIPTION OF EVF'NT:
.'.

] On November 24, 1990, Unit I was in Mode 1 at 100% power. At 1448 hours, the

generator running ground fault relay actuated which initiated an automatici

reactor trip. All systems responded as expected. The only abnormal
conditions noted during the event were a rise in generator stator cooling

No En6 ncered1water tank pressure and drop in generator hydrogen pressure.
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 st20, at the turbine end, which is located

between the nine and ten o' clock positions when viewed from the turbine end.

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

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

- The teflon hose which connects the stator cooling water distribution
header to the coil was damaged.

The cooling unter manifold nipple associated with the failed stator3
' coil was eroded away from the inside, presumably by an cicctrical arc,

. There was no dama6e on the adjacent manifold nipples on either side of
the eroded nipple,'

i

The Westinghouse generator end turn construction is designed to rigidly
connect all the end turns together to preclude excessive vibration of
individuol turns. During the week of November 26, 1990, Westinghouse
personnel prformed end turn impact tests on both Unit 1 and Unit 2

t generators. The strpose of these impact tests was to determine the natural
frequency of the generator end turn assembly with respect to the 120 llz
resonant frequency of each assembly. The general acceptance criteria for the
impact test is an end turn natural resonance frequency above 130 Hz. T1o Unit
2 test was performed to determine the condition of that unit and also to
provide a baseline for the Unit 1 test. The imps.ct test results showed that

| the Unit 2 turbine end natural frequency-was 135 Hz and the Unit I 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 frequencies.
Westinghouse personnel interpreted the impact test results as being
" excellent" for Unit 2 and " unacceptable" for Unit 1. The Unit 1 end turn

A1/LER025U1,t01

;m4,o.. m.

.. _ _ __ _ _ _- _~ __ _ . -, - _ ._ . . . _.



_ _ _ _ . . _ _ _ - _ _ _ _ . - _ _ _ _ _ . . _ _ _ _ _ _ _ . . . _ _ _ _

*'

uc e ama vi muctina nov6 voa, co iuio.,

' * * "
LICENSEF EVENT Ri. FORT (LEM) TEXT CONTINUATION anao<so owe so n-coe

- i,. is soin

tactkiiv haut n, poc46i NuMeta(si tem huussa lei tact (si
*

"ut:;p ut;r:<e*=

{ South Texas, Unit .t o p |o |o j o |4 |9 | 8 90 0 |2 p 0 |0 0[3 or 0 |41
-

ruttaea . . wn=cs am .,on*

pf,ftCRIPTION OF EVENT: (cont'd)

resonance below 120 Hz sugg.sts that the end turn assembly has already pasred
through the natural resonant frequency and has been subjected to vibration.
This assumption is validated by the Unit 1 visual observations, which reveal'

significant end turn ' dusting", "gressing", and broken blocking and lacing.
These conditions are all confirmations of end turn vibration. fly contrast,
the Uriit 2 visual observations reveal no signs of end turn vibration, as was
confirmed by the impact testing.

CAUSE Or EVEEI:

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

stator coil end turn to the stator cooling water system manifold,
testing and inspections ate necessary before the cause of the failure can be
conclusively determined.

ANALYSIS OF EVENT:

Unplanned reactor protection system actuation is reportable pursuant to
10CFR$0.73(a)(2)(iv). The reactor tripped as required and plant equipment
operated as expected. There was no safety injection actuation. There were no,

adverse radiological or safety consequences as a result of this event.'

CORRECTIVE 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, repair 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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ADDITIONAL INFORMATION:

There have been no previous events at STPEGS regarding 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 inachine with water cooled stator
and hydrogen cooled rotor reanufactured by Westinghouse,
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