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ATTACHMENT
EVALUATION OF TRANSISTOR FAILURE FOLLOWING A GROUND FAULT

The data shows there wer= ot least 36 events where these lines experienced a fault cuirent.
One of these was the Calve  Clifls loss of offsite power event. In many cases, the faults were
momentary and the breaker - :-¢)ased immediately. Not all of the faults, or suspected faults,
resulted in loss of service be. . se parallel lines remained in service. In a few cases, such as
the ever' a* Talvert Cliffs, generation was lost. In the seven events other than the Calvert
Cliffs .vent w* >r¢ breakers operated on parallel lines, this transistor did not malfunction. It
should o¢ not.. *hat these relays aiso sense fault currents due to short circuits elsewhere in
the system « . w.ust operate properly to prevent trips in these cases. Therefore, the relays
have bee - halier | d me  than the 36 known events derived [rom the operators’ logs.

Question

Does the static relay panel have adequaie surge protection to withstand the effects of a
500 kv fault?

Response

The panel has surge protection on a'l of its external interfaces. These interfaces include
current and potential transformer inputs from the 500 kv circuits, the DC power control
source, and the control outputs to operate the breakers. No failures have occurred close to
the surge protection interfaces, therefore, there is no indication that the surge protection is
inadequate.

The transistor that failed was not directly connected to an outside interface. The card on
which this transistor was installed is sheltered from outside influences by other similar cards.
The input and output signals for the timing circuit card go through other similar cards
containing the same model transistor. None of the other transistors failed during the loss of
ofsite power event. The failed transistor is one of nine identical transistors on the timing
circuit card. Although some of the other transistors on the card were more electrically
exposed than the failed transistor, they did not fail. Therefore, the failed transistor was
shown to be adequately protected from the fault current surge because it was less electrically
exposed than other identical transistors. Therefore, the transistor failure was not caused by
the fault and is determined to be a random [failure.
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