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Southern California Edison Company

P. 0. BOX 800
2244 WALNUT GROVE AVENUE
ROSEMEAD. CALIFORNIA 91770

K. P BASKIN January 18, 1982 TeLEPHONE
MANAGER OF NUCLEAR ENGINEERING, u y L] (213) 572-1401
SAFETY, AND LICENSING :

Director, Office of Nuclear Reactor Regulation

Attention: Mr. Frank Miraglia, Branch Chief
Licensing Branch No. 3

U. S. Nuclear Regulatory Commission

Washington, D.C. 20555

Gentlemen:
Subject: Docket Nos. 50-361 and 50-362

San Onofre Nuclear Generating Station
Units 2 and 2

During recent telephone conversations between the NRC
(Mr. R. Stevens) and SCE (Mr. F. R. Nandy), the NRC expressed concerns
regarding the effects of input veltage faults on the Plant Protection System —
(PPS) matrix relay circuit. Specifically the concern postulated the
possibility of the PPS bistable relay contacts welding shut due to a surge or
high voltage fault on the input of one of the matrix power supplies with one
PPS channel in a bypassed condition, thereby rendering the PPS inoperable.

SCE's response to NRC question 032.11 discussed input surge and
fault testing and referenced tests previously performed on the Arkansas
Nuclear One - Unit 2 (ANO-2) (Docket 50-368) PPS matrix power supplies.
Briefly,the PPS matrix is powered by two Power Mate PXS-B-12V power supplies
which are paralleled using auctioneering diodes. During the following input
surge and fault tests, the matrix circuit was simulated using load resistors:

1. With 120 volts AC on the AC input of one power supply, 140 volts DC
was applied on the AC input of the other power supply for 30 seconds.

2. With 120 volts AC on the AC input of one power supply, 508 volts AC
was applied on the AC input of the other power supply for 30 seconds.

3.  With 120 volts AC on the AC inputs of both power Supp]ies, surge
wave form was -applied to one power supply using common-mode
configuration.

4, With 120 volts AC on the AC inputs of both power supp1ies, surge
wave form was applied to one power supply using transverse-mode
configuration.

The surge waveform used during the testing was in accordance with T§ﬂ>C>

Section 2 of IEEE 472-1974 with amplitude reduced. The adequacy of this 3
reduced amplitude surge was previously discussed in the response to NRC o
Question 032 32.
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Mr. Frank Miraglia : ' -2-

The following were observed as a result of the input surge and fault’
testing which was. performed:

1. There were no effects observed on the test load with either surge
wave forms or with the 140 volt DC fault applied to the test circuit.

2. With the 508 volt AC fault applied to the test circuit, the wave
form across the test lead was observed to be a spike train
superimposed on the nominal 12 volt DC level. The peak amplitude of
the spike train followed an exponential envelope which rushed to a
maximum value of 41 volts DC and subsequently decayed to a steady
state value of 12 volts DC.

Based upon the results summarized above as documented in the
referenced test report, an analysis was performed to assess the effects of
applying the surge and fault voltages to the PPS matrix circuit. The analysis
was performed with 41 volts DC applied continuously to the matrix circuit to
conservatively model the circuit under fault conditions. This configuration
is considered conservative because the voltage applied to the circuit during
the fault test was periodic with short duration spikes whose average values
were approximately 15 volts DC. The analysis showed that with the higher DC
vo]tages applied to the circuit, the current values in the circuit would
increase proportionately due to the resistive nature of the load. The results
of the analysis are available at the Combustion Eng1neer1ng Offices in
Windsor, Connect1cut for inspection by the NRC.

This increase in the current level is below that which is required
to weld the bistable relay contacts shut. The increase in the base current to
the relay driver transistors would place these transistors well into
saturation but the resulting load line would be well within the safe operating
area specified for these transistors and consequently, they would not be
expected to fail due to excessive thermal dissipation or secondary breakdown.
‘The increase in current through the matrix relay coil windings may open
circuit the windings if the fault is sustained for a long period of time.

In conclusion, none of the above stated effects would prevent normal
tripping action of the PPS under fault conditions. The possible matrix relay
coil failure would trip the circuit and is not detrimental to the normal -
operation of the PPS.

If you have any questions or comments concerning this information,
please contact me.

Very truly yours,

22 .




