%, UNITED STATES
) ¥ i NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 208550001

1.0 INTRODUCTION

By letter dated September 5, 1997, Northeast Nuclear Energy Company (NNECO, licensee)
requested NRC staff approval to withdraw a commitment made on July 25, 1988, as part of its
anticipated transient without scram (ATWS) modifications for the Millstone Nuclear Power Plant,
Unit 2 (Milistone Unit 2). A request for additional Information (RAI) related to this topic was sent
to the licensee on January 23, 1998, and a response to the RAl was provided on May 6, 1998. In
addition, conference calls took place on June 22 and July 10, 1998, between the staff and
NNECO to discuss the failure modes of the shared power sources between the Reactor
Protection System (RPS) and the Diverse Scram System (DSS). Based on these conversations,
NNECO submitted additional information on September 14, 1998.

20  BACKGROQUND

The ATWS Rule (10 CFR 50.62) requires that the equipment/systems installed to prevent and/or
mitigate the consequences of ATWS events be electrically independent of the existing RPS to
minimize the potential for common mode failures (CMFs) that could affect both RPS and ATWS
circuits. The Millstone Unit 2 DSS is part of the ATWS mitigation system. Electrical
independence of the DSS from the existing RPS should be provided from the sensor outputs up
to and including the final actuation device. The ATWS design at Millstone Unit 2 shares a
common power supply between the RPS and DSS that deviates from the staff guidance provided
in the supplemental information concerning electrical independence that was published with the
ATWS Rule.

The staff has allowed exceptions to the electrical independence guidance for the DSS and RPS
power supply circuits where these systems are designed, procured, installed, and maintained as
fully redundant safety-related (Class 1E) circuits. NNECO was also required to demonstrate that
CMFs of the shared power sources would not result in loss of both RPS and ATWS
prevention/mitigation functions as discussed in ltem 2.a.2 of the staff's RAl dated June 8, 1988,
The staff asked NNECO to explain why a CMF affecting the RFS power distribution systemn,
including degraded voltage and frequency conditions, that would compromise both the RPS and
the ATWS prevention/mitigation functions, cannot go undetected. The staff further indicated that,
if alarms were relied on to provide early detection of degraded voltage and/or frequency
conditions, NNECO was requested to identify the specific alarms provided along with a
discussion of the periodic surveillance testing performed to verify alarm operability.
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NNECO responded by stating that vital aternating current (ac) power to the four-channel RPS
and the four-channel DSS is supplied from four vital (Class 1E safety-related) inverters. These
inverters are equipped with the following local and control room alarms and indications.

Input Breaker Trip

AC Voltage Output Low (Setpoint of 108 VAC)
AC Ground Fault

High Temperature (Setpoint of 175 deg. F)

apowe

The inverters are powered by a station 125 VDC system, which consists of two batteries, three
battery chargers, and two battery busses. Each bus powers two inverters which, in tum, provide
the four separate channels of vital 120-volt ac for the four-channel RPS and DSS. The battery
bus and battery charger systems are monitored and alarmed for various conditions including:

a.  Charger Trouble:
1. High Voltage at 150 VDC
2. Low Voltage at 120 VDC

b. DC Bus Undervoltage at 126 VDC
c.  Ground Alarms
d. Indications are provided for battery current and voltage and direct current (dc) bus current

and voltage.

NNECO also stated that the Millstone Unit 2 procedures call for testing of dc bus undervoltage
alarms at every other outage. However, NNECO indicated that revised procedures, which would
be implemented at the next planned refueling outage, include testing one set of & voltage output
low alarms, charger trouble alarms, and dc bus undervoltage alarms at alternate refueling
outages. The revised procedures would ensure that one set of these alarms are tested during
each outage. By letter dated September 5, 1997, the staff was informed that provisions to test
the above alarms were not implemented and that NNECO was requesting withdrawal of the
testing commitment it made on July 25, 1988, as part of its ATWS modifications.

3.0 EVALUATION

As previously noted, an RA| was issued on January 23, 1998, requesting clarification on the
testing of the power supply circuit alarms. NNECO was asked if it had the capability to detect
degraded conditions on the power distribution system without reliance on or credit for the alarms
in question (ac voltage output low alarms, charger trouble alarms, and dc bus undervoltage
alarms). By response dated May 5, 1998, as clarified on September 14, 1998, NNECO indicated
that, during normal plant operation, the power distribution system is subject to constant
monitoring of instruments located on the main control board in the control room. Routine rounds
are also conducted by the operators to verify main control board indications and to confirm local
indications and satisfactory operation of equipment in the field. The periodicity of these routine
rounds is commensurate with the surveillance requirements of the tecinical specifications for the
electrical distribution system. The combination of the observation of contral board indications
and routine rounds provides detection of abnormal or degraded ~onditions. Any indications of a
deviation from normal conditions would be identified in the observation of control board
indications and the performance of the routine rounds. With the exception of the charger trouble
alarms, one train of the dc bus undervoltage alarms is tested each refueling cycle on an
alternating basis. All the ac vcitage output alarms are tested once per refueling cycle.



The staff also requested confirmation that a failure of a power supply (degraded conditions on a
125 VDC or 120 vital ac inverter No. 2 -Vital Bus VA20) and, Channel ‘A’ High Pressurizer
Pressure of the RPS in bypass, will not prevent the ATWS mitigating system (which includes the
DSS) and the RPS from performing their intended functions. It should be noted that NNECO has
submitted a proposed license amendment to the Millstone Unit 2 Technical Specifications to limit
the RPS bypass, including high pressurizer pressure, to 48 hours from the surrent requirement
that allows indefinite bypass This change will decrease the time that Chanael 'A' High
Pressurizer Pressure of the RPS can be in bypass.

For this postulated situation, the following conditions apply:

1. With Channel 'A' High Pressurizer Pressure of the RPS in bypa.s, ATWS Channel 'A' is
also bypassed as a precautionary measure to preclude a reduction in availability of the
ATWS trip logic to one-out-of-three.

2. When both RPS and ATWS Channel ‘A’ are bypassed, Channel ‘A’ is preciuded from
providing a trip input. The combinations affected are 'AB,' 'AC,' and 'AD' logic matrices.

3. Adegraded Vital Bus VA20 will affect the Channel 'B' sensors, which are used for both the
ATWS mitigating system and the RPS. The combinations affected are 'AB,' 'BC,' and 'BD'
logic matrices.

4. A degraded Vital Bus VA20 may also affect RPS logic matrix 'CD,' because the power
supply design for this RPS logic matrix includes both Vital Bus VA20 and Vital Bus VA40
The concemn would be the possibility of a single failure within the common bus system
propagating through the logic matrix power supplies into the matrix circuitry.

ATWS Evaluation

For the ATWS mitigating system, based on the preceeding common power suppiies, L.55 log -
matrices ‘AB,' 'AC,"' ‘AD," 'BC,' and 'BD' could be lost by a single failure. However, DE€ 'o,
matrix 'CD' would not be affected and would remain available to process the ATWS trig nis iz
because the ATWS circuitry employs an auctioneered power supply design that supplies bt e
six combinational trip logic matrices and the associated actuation relays. One power s uppiy

is fed from Vital Bus VA10 and the other is fed from Vital Bus VA20. Therefore, a'thcugh the
matrix power supply fed from Vital Bus VA20 may be affected, the auctioneered power supply fed
from Vital Bus VA10 would be available and the ATWS mit,gating system (which includes the
DSS) will not be prevented from performing its intended function.

RPS Evaluation

The RPS logic matrices could be vulnerable to a degraded Vital Bus VA20. This vulnerability
results from a modification to the original RPS design to prevent spurious trips. In analyzing a
potential logic matrix circuitry failure, due to a vital bus single failure, NNECO determined that
only a failure that resulted in the welding closed of the logic matrix relay contacts would prevent
performance of the required protective function. Since the contacts are normally closed (low
resistance), insignificant self heating of the contacts could occur. In event heat levels in the relay
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coils would rise, however, one or both relay coils could fail. Such relay coil failures are not of
concern since failure of one or both of these coils will deenergize the respective trip circuit
breaker control relay resulting in a half-trip condition. Thus, no RPS power supply single failure
resulting in loss of RPS function is credible.

NNECQC also found no failures that would cause a high-voltage condition at the output terminals

of a power supply. NNECO's evaluation documented the following conditions with no effect on
the RPS logic matrices

a. single phase to ground faults and surges applied to a vital ac source,

b. continuous phase-to-phase short-circuit of the vital ac input to one matrix power
supply, and

c. transverse mode surges or a continuous high voltage were applied to a matrix power
supply.

Based on the preceeding discussion, for the postulated scenario, the RPS will not be prevented
from performing its intended function.

40 CONCLUSION

Based on the preceeding evaluation, the staff has concluded that NNECQO's alternate proposal
(one train of the dc bus undervoltage alarms is tested each refueling cycle on an alternating
basis, and all the ac voltage output alarms tested once per refueling cycle) is acceptable for
ensuring power availability to the RPS and ATWS systems. The staff has further concluded that
NNECO has provided adequate justification that the ATWS mitigating system and the RPS will
continue to perform their intended functions when subject to a failure of a common power supply
and the bypass of Channel 'A' high pressurizer pressure.

Principal Contributor: J. Joyce

Date: October 29, 1998
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