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* STAFF POSITION ON REACTOR TRIP BYPASS BREAKER
POSITION INDICATION

BACKGROUND:

The design of the Reactor Trip System (RTS) for Westinghouse plants includes

two reactor trip breakers located in series with the holding power for the

control rod drive units. On a reactor trip, power is removed from the control

rods by the opening of either reactor trip breaker. The majority of

Westinghouse plants include bypass breakers to permit on-line testing of the

.s. reactor trip breakers. During testing, the bypass breaker maintains power to

the control rod drives w' hen a reactor trip breaker is opened to confirm its

operability.
"

_

When a reactor trip breaker is bypassed by the closure of the bypass breaker,

a reactor trip is dependent on the operability of the remaining reactor trip

breaker and its associated protection system logic. The reliability of the

reactor trip system during testing is enhanced by the fact that the bypass

b'reaker which is closed, would also be tripped by an automatic trip signal to

the inservice reactor trip breaker. Thus, the trip of the bypass breaker

provides further assurance for the removal of power from the control rod

drives during testing.

In addition to the removal of power from the control rod drives to effect

control rod insertion on a reactor trip, the position of the reactor trip and

bypass breakers is monitored to provide signals to the P-4 interlock. The P-4

interlock is used as a permissive to reset or block a safety injection signal,

to initiate a turbine trip on a reactor trip, and as an interlock for feedwater

i isolation on low Tavg. The P-4 interlock is also used as an interlock in the

steam dump control system for some plants. The use of breaker position
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switches for these safety functions provides greater assurance that they are

initiated regardless of the event that initiated a reactor trip, e.g., auto-

matic, manual, or component or RTS power system failure. The logic for the

P-4 interlock is such that the P-4 interlock condition only exists when both

the reactor trip breaker and its bypass breaker are in the open position.

Further the P-4 interlock signal for Train A (B) of the protection system

logic is only derived from the train A (B) reactor trip and bypass breakers.

Thus, the automatic trip of bypass breakers during testing also enhances the

reliability of the P-4 interloca functions.

~
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DISCUSSION:

In response to Generic Letter 83-28 the Westinghouse Owners Group submitted

a proposed generic design modification to include automatic actuation of the

shunt trip attachments for the reactor trip breakers. In the generic design

package, the argument was set forth that the addition of the automatic shunt

trip to the bypass breakers is not necessary since there is little benefit

and a high expense for adding the automatic shunt trip to the bypass breakers.

In its evaluation of the generic design, the staff accepted the Owners Group

basis for exclusion of an automatic shunt trip of the bypass breakers. How-

ever, the staff noted that the operability of each bypass breaker would be

required prior to its being placed in service. Since the outline of the *.est

procedures included in the WOG submittal did not address testing of bypass

breakers, this is a matter which was addressed in plant-specific reviews of

the plant design modifications,

f'

With respect to reactor trip breaker position indication, the staff requested

confirmation on a plant-specific basis that the surveillance procedures
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include verification of the reactor trip breaker status position indication

lights during testing of the reactor trip breakers.

During the review of plant-specific design modifications, two basic schemes

were noted to exist for the majority of the Westinghouse plants with regards

to the control and operation of bypass breakers. For the older Westinghouse

plants which generally have the relay protection system logic design, the con-

trol scheme for the bypass breakers include push-button control switches and
_ _

breaker status indicating lights at the reactor protection system racks. One

push button switch is used to close the bypass breaker and the other is wired

in series with the undervoltage trip coil to trip the bypass breaker. For

some plants, the rack push button switch is wired to the shunt trip coil to -

trip the bypass breaker. Due to a breaker cell switch interlock, power is

generally only available to the indicating lights and closing circuit when the

breaker is in the operate position. Two push button control switches are also

provided locally at the breaker. One push button is wired to the closing cir-

cuit and the other is wired to the shunt trip coil. Due to a cell switch .

interlock, power is only available to the local control circuits when the
.

breaker is in the test position.

For the newer Westinghouse plants which generally have the solid state pro-

tection system logic, the control scheme for the bypass breakers includes only

the local push button closing and shunt trip functions, however, power is

available to these control circuits when the breaker is in either the operate

or test position. Further, the control circuit differs from that of older
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plants in that the shunt trip attachnent of the bypass breakers is actuated

via the manual reactor trip switches on the main control room control board.

With respect to bypass breaker position indication, the majority of the

Westinghou:e plants have bypass breaker status lights on the main control

board in addition to reactor trip breaker position indication. In those

cases where position indication has not been provided on the main control

board, the staff has taken the position that it should be provided as a part

of the upgrade for the automatic actuation of the shunt trip attachments of

the reactor trip breaker:.
_

The bases for the staff position are the following:

1. During normal plant operation the bypass breakers are racked out. In

this situation the absence of breaker position indication, both red*

and green position lights extinguished, confirms that the breaker is -

in the racked out position. This reduces the potential for inadvertent

.
operation of a bypass breaker.

2. During reactor trip breaker testing, the plant operator has direct

status indication that a bypass breaker is closed and therefore one

train of the RTS is in a bypassed condition. If a reactor trip should

occur or be initiated during testing, the operator c,an directly deter-

mine that each reactor trip and bypass breaker is in the open position.

Breaker position status is safety-significant not only with regards to

_ . _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ .
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control rod insertion, but also due to safety actions initiated by the

P-4 interlock derived from reactor trip and bypass breaker position

status switches.

3. In the absence of direct position indication for bypass breakers, the

position of the bypass breriers can only be inferred by the absence

alarms or breaker change status obtained from computer outputs.

4. Direct indication of safety actions including reactor trip and bypass

breakers is consistent with operator actions to confirm protection
-

,

system operations,and in the event of any anomolous indication,to

initiate appropriate follow up actions consistent with plant emergency

operating procedures. As noted in the Westinghouse Owners Group Emer-

gency Response Guidelines, step 1 of the procedure for reactor trip or

safety injection includes verification of reactor trip by confirming.

" Reactor trip and bypass breakers - OPEN."

Also, it should be noted that for the newer Westinghouse design, the

operability of the undervoltage trip attachments for the bypass breakers is

only testable during a plant shutdown. In contrast,the operability of the

undervoltage trip attachment for bypass breakers for the older design would be

confirmed when the bypass breakers are closed for reactor trip breaker testing.

As a consequence, there is a higher potential that a bypass breakgr may got be
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tripped, for the newer design, if an automatic trip occurred during reactor

trip breaker testing. This difference further supports the staff position for

bypass breaker position indication being available to the plant operator for

the newer Westinghouse plants.

The staff does not concur that the typical two-hour interval for

testing breakers or protection system logic should be reason to negate the |

'

staff position on bypass breaker position indication (a number of inadvertent

trips did occur during such times); the staff furthernore does not concur

that alarms initiated on closure of bypass breakers provide an equivalent
-

~

degree of direct bypass breaker position status indication. Therefore, it

is the staff's conclusion that bypass breaker position indication is safety-

significant and should be provided as currently exist in all but a few

Westinghouse plants.
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