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Docket No. 50-425 |

U. S. Nuclear Regulatory Commission i

ATTN: Document Control Desk
Washington, D. C. 20555

Gentlemen: |

| V0GTLE ELECTRIC GENERATING PLANT

| DIESEL GENERATOR NONVALID FAILURES DUE TO |
NEGATIVE REACTIVE POWER WHEN TYING TO THE GRID

In accordance with the requirements of 10 CFR 50.73, Georgia Power Company
hereby submits the enclosed revised report related to an event which occurred on
January 29, 1991. Subsequent investigation has revealed the true cause of this
event, necessitating changes to the reportability determination, cause of event,
and the corrective actions reported in the original Licensee Event Report.

Sincerely,

|S||jf|'?{?
7

|
v.i

C.K.McCoy,/'

CKM/NJS
,

Enclosure: LER 50-425/1991-003, Revision 1
!

xc: Georata Power Company

Mr. W. B. Shipman
Mr. M. Sheibani
NORMS

i

U. S. Nuclear ReaulatorY Commission
Mr. S. D. Ebneter, Regional Administrator
Mr. D. S. r%od, Licensing Project Manager, NRR
Mr. B. R.-Bonser, Senior Resident Inspector, Vogtle
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On January 29, 1991, diesel generators (DGs) 2A and 2B experienced what are now
classified as nonvalid failures during testing due to indicated reactive power '
reaching a value of negative 6000 kVARs as the DGs were loaded to th' grid.
Initially, investigation was unable to dete rmine a cause for these failurn and
further testing was unable to repeat the failure for either DG

Following a similar DG failure on Februay 5, 1992, extensive research and

testing was performed. A review of the test data concluded that, due to the

sizing of the power potential transformers and the current transformers, there
exists a small area within the leading KVAR range of the generator capability
curve in which the voltage regulator will not function. Because this condition

can only occur when the generator is operating in parallel with the grid. it
does not affect DG response to emergency conditions . Procedural controls have
been established to limit operation of the generator in this range of the curve
while testing is being performed.
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A. REQUIREMENT FOR REPORT

This revised report is being submitted in accordance with Technical
Specification (TS) 4.8.1.1,3 because diesel generator (DG) failures
occurred. The original version of this report was also conservatively
submitted under the provisions of 10 CFR 50.73 (a)(2)(v) because a condition
was thought to exist that alone could have prevented the fulfillment of the
safety function of a system needed to_ mitigate the consequences of an
accident. Subsequent investigation has established that the cause of these
events was only applicable during testing and did not affeet operation in
emergency modes. Therefore, reportability per 10 CFR 50 73 (a)(2)(v) is no
longer applicable and these failures have been recla sified as nonvalid.

B. UNIT STATUS AT TIME OF EVENT

At the time of this event, Unit 2 was operating in Mode 1 (Power Operation)
at 90% of rated thermal power. Other than that described herein, there was
no inoperable equipment which contributed to the occurrence of this event.

C. DESCRIPTION OF EVENT

On January 29, 1991 at 1506 CST, DG 2A was started for surveillance, testing
per Procedure 14980-2, " Diesel Generator Operability Test." At 1521 CST,

operators paralleled DC 2A to the grid and the indicated reactive power
value immediately reached negative 6000 kVARs. An attempt was made to raise
the reactive power value, but was unsuccessful. The output breaker was
opened, the system engineer was notified and DG 2A was declared inoperable,
The DG remained running while the redundant rectifier bridge circuit was
selected and, at 1556 CST., DG 2A was again loaded to the grid. Reactive

power remained at normal levels and no other problems occurred. At 1721
CST, the DG surveillance was completed, and at 1953 CST, DC 2A was declared
operable. The DG had been out of service for 4 hours and 32 minutes.

Due to TS 3,8.1.1 requirements for demonstratirg the operability of the
redundant diesel, DC 2B was started at 2349 CST. k' hen operators paralleled

DG 2B to the grid at 2359 CST, the reactive power value immeM ately reached
negative 6000 kVAR3. An attempt was made to raise the reactive power value,
and it was raised to negative 4500 kVAL but this was still unacceptable.
Diesel generator 2B was shut down and declared inoperable at 0003 CST on
January 30, I M 1. The DG 2B bridge circuit was then instrumented to assist.
in pinpointing any abnormal conditions and at 1412 CST on January 30, 1991,
DG 2B was started. The DG was paralleled to the grid at 1423 CST, with no
-apparent problems. At 1512 CST, the output breaker was opened and at
1515 CST DG 2B was. stopped. The DG 2B bridge circuit was transferred to
redundant rectifier bridge, which was instrumented, and DG 2B was staited n
1730 CST. Diesel generator _2B was tied to the grid without incident, then
removed from the grid and stopped at 1751 CST. Diesel genc.ator 2B was
started at 1915 CST to prove operability. This surveillance was

successfully completed and the DG was declared operable at 2154 CST. Diesel
generator 2B had been out of service for 21 hours and 55 minutes.

,
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To demonstrate continued operability of the redundant diesel, DC 2A was
started at 2229 CST on January 30, 1991, and successfully completed TS
testing requirements. On February 1, 1991 at 1621 CST, DC 2A was removed
from service to make resistance measurements on t ransf er rel ays K 3, K4, and
K5, These relays transfer control of voltaf e regulation f rom aut omatic to
manual and vice versa. Contact resistance for contacts 2 and 8 of the K4
relay were found to be abnormally high and the K4 relay was replaced. The
rectifier bridge was switched so that the bridge that had failed on
Januar" 29, 1991, could be instrumented and tested. After instrumentation
was attached, DC 2A was started and loaded to the grid with no anomalies
observed. The DG was stopped, a surveillance test was performed, and DG 2A
was declared operable and teturned to service The DG had been out of
service fer 19 hours and 48 minutes.

D. CAUSE OF EVENT
i

Test ing of transfer relay contact s in the IC 2A control panel foun i higher
i thar normal resistance condition that was init? ally thought to be the cause

o' these events. However, after discussing it s'th the vendor we have
jetermined that this condition could cause reoct h a power to fluctuate, but

4 it would not cause a constant leading value for rea<tive power.
Furthermore, the transfer relay contacts on the DG 2B rectifiet bridge that
had been in service on January 29, 1991, when the DG 2B +ailure occurred did
not exhibit the same high resistance condition when testeo. Therefore, a

definitive root cause for these events could not be identifh d at that time

On February 5, 1992, a similar failure occurred on DC 2B. Thir erent is
described in detail in Special Report 2 92-1, Revision 1. Af ter extensive
research and review, a test was conducted on April 1, 1992, to de: ermine if

the failure symptoms could he reproduced by paralleling the generator to the

g grid at approximately 50 volts below the system voltage During this test,
reactive power went to negative 2000 KVARs after the initial breakera

closure Reactive power was then adjusted to approximately 260r gyAus
negativr i:en the low excitation alarm was annunciated and regulator control
was lost. Peactive power went to approximately 4100 KVARs negative and
could not he adjusted using the voltage control switch. Again, the output
breaker was opened and voltage regulation returned to normal.

A review of the test data concluded that, due to the sizing of the power
potential transformers and the current transformers, there exists a small
area within the leading KVAR range of the generator capabl!1ty curve in
which the voltage regulator will not function. This condition was
determined to be the cause of these DG failure events.

E. ANALUIS OF EVENT
,

Because this condition can only occur when the generator is operating in
parallel with the grid, it does net affect DG response to emerg ncy
conditions. Based on this considerat. ion, there was no adverm effect on
plant safety or the health and saf ety of the public as a result of these
events.

. .
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F. CORRECTIVE ACTIONS

1. The K4 transfer relays for both DGs 2A and 2B were replaced and each DG
was demonstrated to be operabla by completion of survell'ance procedure
14980-2.

2. The transfer relay contacts on Unit 1 DG 1A were tested and no problems
were found.

3. Because this condition can on1;, occur when the generator is operating in
parallel with the grid, * does not offeet DG response to emergency

-

conditions. Procedural controls have been est ablished t o limit
operation of the generator in this range of the curve while testing is
being performed.

54. By September 1, 1992, licensed operators will receive training regarding
the consequences of operating in the negetive region of the curve and
will be advised of the details of the appropriate corrective actions. 3 j

$ '

Two other DG failures can be attributed to the saite cause and, since the

cause does not affect emergency operation, they have also been reclassified
as nonvalid failures. One failure occurred on DC 2A on February 1, 1990,
and is described in Special Report 2-90-2. The other failure occurred on
February 5, 1992, and is desettbed in Special Report 2-92-1, Revision 1.

Per these reclassifications, as of June 8, 1992, there have been no valid

failures in the last 20 valid tests of DG 2B and a total of 1 valid failure
in 81 valid tests. Also, there have been no valid failures in the last 20

valid tests of DG 2A and 2 valid failures in the last 100 valid tests.
'Following the February 5, 1992, failure, the test frequency of DG 2B had

been increased to once per 7 days in accordance with TS table 4.8-1.
However, since the DG 2B test frequency had already returned to a once per
31 day cycle prior to the reclassifications to nonvalid failures, the
current testing frequency of once per 31 days has not been affected. The
test frequency for DG 2A also remains at once per 31 days.

fG. ADDITIONAL INFORMATION

1. Failed Components:

Transfer re! y manufactured by Deltrol Controls
Model *B600

2. Previous Similar Events:

None

3 Enargy Industry Ident' fication System Code

Diesel Generator System - EK
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