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Responses to Request for Additional Information

Questions 8,9,10, and 13

8. The design change for the Channel #2 period function replaces two mechanical relays with
a an optoisolator and solid state relay. The Keithley 4103 electronic trip and Potter and

Brumfield relay KHS17D1 1 were replaced with solid state components. The new scram

circuit is designed with an NTE3086 optoisolator and 74HC73 dual JK flip-flop with reset.

The NTE3086 optoisolator exhibits a saturated turn-on time of 5[ts and a saturated turn-off

time of 25 hs. The 74HC73 chip has a typical propagation delay of 16ns with a maximum
value of 41 ns. These response times are significantly faster than the previously installed

equipment. The Keithley 4103 electronic trip is designed to have a response time of lOims.
The typical operating time of relay KHS I 7D 11 is 13ms with a typical release time of 6ms.

Given the large improvement in response time of the solid state components, there is no
negative impact on safety margin.

9. The design change for the Channel #3 scram circuit replaces two mechanical relays with a
an optoisolator and solid state relay. The Keithley 4103 electronic trip and Potter and

Brumfield relay KHS 1 7D 11 were replaced with solid state components. The new scram

circuit is designed with an NTE3086 optoisolator and 74HC73 dual JK flip-flop with reset.
The NTE3086 optoisolator exhibits a saturated turn-on time of 5[ts and a saturated turn-off

time of 25ps. The 74HC73 chip has a typical propagation delay of 16ns with a maximum
value of 4 lns. These response times are significantly faster than the previously installed

equipment. The Keithley 4103 electronic trip is designed to have a response time of lOims.
The typical operating time of relay KHS 1 7D 11 is 13ms with a typical release time of 6ms.

Given the large improvement in response time of the solid state components, there is no
negative impact on safety margin.

10. Solid state relays have replaced the relay circuits in the Channel #3 high power and low

power trips, Channel #2 high power and low power trips, period trip, earthquake scram,
and low reactor tank temperature trip. Replacing these relays did not have a negative
impact on the circuit response time because the solid state relays that replaced the previous

relay circuits are significantly faster. Channel #2 and #3 were previously discussed in other

questions. The remaining trips two were equipped with KHP l7D 1I relays. The typical

operation time of this relay is 25ms. These relay circuits were replaced with the same solid

state circuit comprised of an NTE3086 optoisolator and 74HC73 chip. The NTE3086



optoisolator exhibits a saturated turn-on time of 5ps and a saturated turn-off time of 25pts.
The 74HC73 chip has a typical propagation delay of 16ns with a maximum value of 41 ns.

13. In the event that the computer becomes unresponsive to the reactor control system by

"freezing", the watchdog circuit will reboot the computer if a new data packet is not
.received every 0.05 sec. When the computer is reset, the loss of indication of Ch. #2 and

#3 to the scram bus will initiate a protective action. This watchdog scram ensures that the

computer is operational during reactor operations. This scram does not have any impact on
the safety analysis in SAR Chapter 13 because this scram is the same as a loss of signal to

any safety channel.

This scram is initiated if new data packets are not received every 0.05 sec. or if the AGN
computer control program is quit with the console power energized.

Proposed LCO

Add T.S. 3.2.k

3.2.k The watchdog timer shall be installed during reactor operations

Proposed Surveillance requirement

Add T.S. 4.2.i

4.2.i The watchdog timer shall be tested annually.


