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INTRCOUCTION

As the result of an October 14, 1987 occurrence at Wolf Creek Generating
Station the staff became aware that manual operation of the diesel generatcr
circuit breakers from the control rcom was not how it had always assumed.
During the October 14, 1987 occurrence the control room operators intentionally
tripped a diesel generator circuit breaker after the diesel generator had been
supplyina power to the safety bus. When the operators were ready to reestablish
power to the bus from the diesel generator they found that they could not
reclose the diesel generator circuit breaker from the control room. It was
later determined that the reascn the breaker could not be reclosed from the
control room was that the automatic close circuitry used to close the breaker
after the diesel generator comes up to speed and voltece was maintaining a
constant close signal to the breaker, and the circuit breaker "anti-pump"
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circuit was therefore preventing reclosure of the breaker,

Following its own review of the diesel generator circuit breaker close circuits,
the staff founcd that the circuit breaker also could not be manually closed from
the control room unless the diesel generator bus was already eneraized by one

of the offsite circuits. Apparently the reason for this was that the close
switch was only intended to be the means of closing the diesel generator

circuit breaker when the diesel generator was to be paralleled with the offsite
power system., The staff felt that the lack of the above capabilities tc
marually close the diesel generator circuit breaker from the control room may

be contrary to the guidance provided in R,.G., 1,62 ("Manual Initiation of
Protective Cevices") and IEEE Standard 279-1971 (“Criteria for Protectior

Systems tor Nuclear Power Generating Stations").

RACKGROUN

[EEE 279 and R.G. 1.62 reauire that manual initiation of each protective action
shall be provided at the system level. It can be argued that manual actuation
of the diesc] generator circuit breaker is a manual initiation at the compcnent
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level rather than the system level and is therefore not required by the above
position to be located in the control room, Capability is provided in the Wolf
Creek control room to manually start *he diesel generator which would then
automatically close its output circuit breakei onto a dead safety bus when the
diesel generator comes up to rated speed and voltage. Offsite power can be
separated from the safety bus by manually tripping the offsite breaker from the
control room. This action would initiate operation of the loss of voltage
relays, subsequent start of the diesel generator, and sutomatic closing of the
diesel gererator breaker, Either of the above two described operations (manual
diesel generator start or tripping offsite power) could be considered manual
initiation capabilities of the standby power system and would therefore meet
the 1EEE 279 and R.G. 1.62 requirements for manual initiation at the system
level.

Position C.4 of R.G. 1.62 however, also recommends that the amount of equipment
common to both manual and automatic initiation bo kept to a minimur. It states
that it is preferable to 1imit such common equipment to the final actuation de-
vices and the actuated equipment. It does allow however that, action-sequencing
functions and interlocks associated with the final actuation devices and actuated
equipment may be common if individual manual fnitiation at the component level

is provided in the contro) room. At Wolf Creek the two system level manual ini-
tiations of the standby power system cescribed in the above paragraph utilize the
same circuit breaker control circuits as used for an automatic start of standby
power, Position C.4 of R.G. 1.62 therefore recommends in this case that a manual
initiation capability at the component level be proviced in the control room for
the diesel generator circuit breakers.

EVALUAT ION

Wolf Creek Nuclear Operating Corporation (WCNOC) provided the staff with a
preliminery design modification of the diesel generator circuit breaker close
circuitry. The modification was intended to allow the operator to reclose the
circuit breaker from the control room followino & manual trip of the breaker, and
to allow the operator to close the circuit breaker from the control room if ft
failed to autowatically close following a loss of offsite power and automatic stert
of the diesel generator.

To allow reclosure of the circuit breaker from the control room after it has been
marually tripped, the preliminary design modification inserted two contacts into

the circuit breaker close circuitry from the circuit breaker control switch located
in the control room. These contacts open whenever the control cswitch is moved from
the nori-al position. This acts to interrupt the close signal to the circuit breaker
and reset the anti-pump circuit when the operator moves the control switch to the
"trip" position., In order to maintain the circuit breaker in the tripped condition
the operator must put the switch in the "pull to lock" position. Following return
of the switch to the rcrral position the close circuit will be reestablished and,
with the anti-pump circuit reset, the circuit breaker will close if all the close
permissives continue to be satisfied., The staff found that this portion of the
modification provided enhanced marual cperation of the circuit breaker from the
control room with only minor modification of the control circuitry and was
acceptable.
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The preliminary design modification also included changes intended to allow the
operator to close the circuit breaker from the control reom if it failed to
automatically close following a loss of offsite power and automatic start of
the diesel generator. This portion ¢f the modification added the following to
the close circuit: an additional time delay relay, additional interlocks with
the offsite power supply circuit breakers, additional contact from the diesel
generator breaker control switch in the control room, additional contact from
the diesel engine speed permissive relay, additional contact from the diesel
cenerator voltage permissive relay, and an additional contact from the diess’
generator transfer switch, The precedinc permissives and interlocks are
configured in a circuit that essentially duplicates the automatic close circuit
of the diesel generator breaker but with the addition of a close contact from
the breaker control switch located in the control room. This circuit would
allow the operator to manually close the diesel generator breaker from the
contro! room if the same permissives and interlocks are satisfied that must be
satisfied to automatically close the breaker, Because the permissives and
interlocks used in the marual circuit are for the most part simply additional
contacts off the same devices used in the automatic circuit it is likely that,
if the automatic circuit fails to operate, the manual circuft will be inoperable
also. The staff therefore found that this portion of the modification provided
only mirimal enhancement of the circuit breaker manual capability and required
a rather extensive addition to the control circuit wiring.

The alternatives to the above approach are to provide a manual close capability
in the ~ontrol room with no permissives or interlocks, or to provide completely
separace devices for all the permissives and interlocks in the manual close cir-
cuit., The first alternative would provide no protection against operator error
and the second alternative would add additional complexity without a commensurate
improvement in safety. Without this portion of the modification the standby power
system at Wolf Creek would still meet the single failure criteria, the operator
could reclose the diesel generator breaker from the control room if he himself
tripped it, and the breaker could be closed locally (no permissives or interlocks
in this circuit) if it failed to close automatically. The staff therefore con-
cluded that, although .ecommended by position C.4 of R.G. 1.62, this portion of
the modification should not be required and cculd be deleted by WCNOC if it so
wished,

By letter dated April 18, 16€E, WCNOC submitted the drawings for the final design
modification of the diesel generator output breaker control circuitry at Wolf Creek
Generating Station., These drawincs show the modification required to allow the
operator tc reclose the diesel gererator breaker from the control room followine

a manual trip of the breaker. However, a single contact from the breaker control
ewitch in the control room has been used in the final design rather than the two
contacts shown in the preliminary design modification for this circuit. The ope-
raticn of the manual close function however remains the same as that provided

in the preliminary design. This is acceptable.

WCNOC chose to delete the portion of the modification which utilized the various
diese) generator interlocks and permissives. As discussed previously this is
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also acceptable, however instructions should be in place informing the operators
of the possibility of closing the diesel generator circuit breaker from the
local control station if it fails to close automatically. Because this local
marual control does not have the interlocks and permissives associated with the
automatic closing circuit, the instructions should warn of the need to verify
these parameters manually prior to closing the switch.

CONCLUSION

The staff has reviewed the existing and the proposed modifications to the
manual close circuitry of the diesel generator circuit breakers at Wolf Creek
and has the following conclusions:

a. If sufficient independence cannct be maintained between automatic
initiation and system level manual initiation capabilities of a pro-
tective action, position C.4 of R.G. 1,62 recommends that manual
initiation at the component or channel level be provided in the
control room. As applied to the diesel generator circuit breakers
at Wolf Creek however, the staff concludes that when the concerns
over operator error and undue complexity are considered there is
little berefit to be gained from implementing that portion of the
manual modification addressed in item "c" below.

b. That portion of the modification that accomplishes reset of the breaker
"anti-pump" circuit provides enhanced manual operation of the diesel
generator breaker from the control room with only minor modification of
the cortrol circuitry and is acceptable.

c. That portion of the preliminary design modification that utilizes
various diesel generator interlocks and permissives, provides only
minimal enhancement of the circuit broaker manual capability and
requires a rather extensive addition to the control circuit. That
portion of the modification, although recommended by position C.4
of R.G., 1.62, may therefore be deleted, WCNOC in fact deleted this
from their firal design modification package.

d. Instructions should be in place informing the operators of the possi-
bility of closing the diesel generator breaker from the local control
station if it fails to close automatically. Recause this marual cir-
cuit does not have the interlocke< and permissives associated with the
automatic closing circuit, the in.*~uctions should warn of the need to
verify these parameters manua!ly prior to closing the switch.



