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

Subject: Docket No. 50-362
Voluntary Report
Licensee Event Report No. 93-007
San Onofre Nuclear Generating Station, Unit 3

Pursuant to 10 CFR 73(d), this submittal provides a voluntary
written Licensee Event Report (LER) for an occurrence involving a
Roto test switch terminal beclt failure. Neither the health nor
the safety of plant personnel or the public was affected by this
occurrence or condition.

If you require any additional information, please so advise.

Sincerely,
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Enclosure: LER No. 93-007

cec: L. J. Callan, Regional Administrator, NRC Region IV
K. E. Perkins, Jr., Director, Walnut Creek Field Office,
NRC Region V
J. A. Sloan, NRC Seninr Resident Inspector,
San Onofre Units 2 and 3
M. B. Fields, NRC Project Manager, San Onofre Units 2 & 3
Institute of Nuclear Power Operations (INPO)
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On November 28, 1993, with Unit 3 in Mode 5 in a refueling ocutage, during Engineered

Safety Features [(JE) testing, Unit 3 Emergency Diesel Generator (
breaker tripped.
had closed but immediately reopened on high differential current
investigated and determined that a Roto test switch (RTS-2) (EA)
failed which had caused the EDG 3G002Z output breaker to reopen.

EDG) [EK] 3G002 output

Emergency Diesel Generator 3G002 tripped because the output breaker

signal. Edison
terminal bolt had
An Edison root cause

evaluation of this failure concluded that the terminal bolt failed due to a

manufacturing defect.

While this event is not reportable in accordance with 10CFR50.73, Edison is submitting a

voluntary report due to potential industry interest.

On November 29, 1993, £dison replaced RTS-2 for Unit 3 EDG 3G002.

Emergency Diesel

Generator 3G002 was tested satisfactorily and declared operable on December 1, 1993,
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DESCRIPTION OF THE EVENT:

Plant: San Onofre Nuclear Generation Station, Unit 3
Reactor Vendor: Combustion Engineering

Event Date: November 28, 1993

Mode: §, Cold Shutdown

On November 28, 1993, with Unit 3 in Mode 5 in a refueling outage, during Engineered
safety Features [JE) testing, Unit 3 Emergency Diesel Generator (EDG) (EK)] 3G002 cutput
breaker tripped. Emergency Diesel Generator 3G002 tripped because the output breaker
had closed but immediately reopened on high differential current signal.

Following the EDG 3G0O02 output breaker trip, Edison investigated and determined that a
Roto test switch (RTS-2) [EA] terminal bolt had failed which had causad the EDG 3G002
output breaker to reopen. An Edison root cause evaluation of this failure concluded
that the terminal bolt failed due to a manufacturing defect.

San Onofre Units 2 and 3 each have two Emergency Diesel Generators, each of which is
sufficient to provide adequate electric power to allow safe shutdown of the plant in the
event of a loss of offsite power coincident with worst case post accident conditions.

To allow the Emergency Diesel Generatora to be isolated during testing, each Emergency
Diesel Generator train is equipped with 14 Roto test switches. Twelve of the 14 Roto
test switc..es are on circuits which are for indication only or are automatically
bypassed in the event a Safety Injection Actuation Signal is received. The remaining
two Roto test ewitches (RTS-1 and RTS-2) are not bypassed following receipt of a Safety
Injection Actuation Signal. Thus, failure of RTS-1 or RTS-2 may trip the Emergency
Diesel Generator output breaker, and prevent reclosure.

Subsequent inspections were performed of all Roto test switches in the Emergency Diesel
Generator traing for Unite 2 and 3. One additional bolt (RTS-9) used in an
automatically bypassed Roto test switch for Unit 2 EDG 2G003 was found broken. Other
Roto test switches used in the Unit Auxiliary Transformers (EA), the Reserve Auxiliary
Transformers [EA), and the Emergency Chillers [KM] control modules were visually
inspected on December 21, 1993, and no broken bolts were detected.

While this event is not reportable in accordance with 10CFR50.73, Edison is submitting a
voluntary report due to industry interest.

CAUSE OF THE EVENT:

Laboratory analyeis of the two failed belts identified the root cause as a lot-specific
manufacturing defect in the bolt material. The defect caused them to fracture under
mechanical loading. Specificzlly, the bolts were made of a highly brittle brass with
extreme cold working around the base of the head. Cracks around the base of the head
and in the threzds were introduced during manufacturing which ultimately caused the
bolte to fracture under normal mechanical loading.

CORRECTIVE ACTIONS:

On November 29, 1993, Edison replaced RTS-2 for Unit 3 EDG 3G002. Emergency Diesel
Generator 3G002Z was tested satisfactorily and declared operable on December 1, 1993. On
December 21, 1993, Edison replaced the failed bolt in RTS-9 for Unit 2 EDG 2G002.
Emergency Diesel Generator 2G002 was tested satisfactorily and declared operable on
December 22, 1993.

After determining the Roto test switch terminal disengagement force to be approximately
5 pounds, Edison pull tested each Roto test ewitch terminal bolt to approximotely 10
pounds. The pull tests confirmed that the remaining bolts in the 14 Roto test switches
for each Emergency Dinsel Generator at Units 2 and 3 were acceptable. The R~*0 test
switches for the Unit Auxiliary Transformers, the Reserve Auxiliary Transforme:'s and the
Emergency Chillers were visually inspected on December 21, 1993, with no indica.ion of
fractured bolts.






