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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON. D.C. 20555

ENCLOSURE 1

SUPPLEMENTAL SAFETY EVALUATION

BY THE OFFICE OF NUCLEAR REACTOR REGULATION

STATION BLACKOUT RULE 10 CFR 50.63

PACIFIC GAS AND ELECTRIC COMPANY

DIABLO CANYON POWER PLANT UNITS 1 AND 2

DOCKET NOs. 50-275 323

1.0 INTRODUCTION:

The NRC staff's safety evaluation (SE) pertaining to the Pacific
Gas and Electric Company's (the licensee's) response to the
Station Blackout (SBO) Rule, 10 CFR 50.63, was transmitted to the
licensee by letter dated January 29, 1992. The staff's SE found
the licensee's proposed method of coping with an SBO to be
incomplete, and listed several recommendations to bring the plant
into conformance with the SBO Rule. The licensee responded to
the staff's SE by letter from Gregory M. Rueger, dated
April 13, 1992. The licensee stated that the April 13, 1992,
response supersedes the previous transmittals in their entirety
and provides a stand-alone document that addresses all applicable
previous issues and questions.

2.0 EVALUATION:

The licensee's responses to the staff's SE concerns are evaluated
below.

2.1 Station Blackout Duration

In the SE, the staff disagreed with the licensee's evaluation
that the emergency ac (EAC) classification was Group "A" which
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was based on one of the three EDGs (for each unit) having the
capability to maintain the plant in a safe shutdown condition for
an extended period. Instead, the staff determined that two of
the three EDGs are required, resulting in an EAC classification
of "D," rather than "A" as determined by the licensee.

Licensee Res onse: In the April 13, 1992, submittal, the
licensee stated that it had changed the proposed methodology for
meeting the requirements of the SBO Rule from the coping duration
option to the alternate ac (AAC) option. It is based on the
determination that on a per unit basis there are two independent
dedicated emergency ac (EAC) sources, either of vhich alone is
adequate to supply necessary loads to reach Mode 5 (Cold
Shutdovn). The third EDG for each unit would be designated as
the AAC source. Based on this configuration, the EAC

classification would be "C," resulting in a required coping
duration of 4 bourg and an EDG target reliability of 0.95.

To meet the,EAC classification of "C," i.e., one of two available
EDGs required for cold shutdown, the licensee noted that it had
made a change in its previous philosophy for assigning EDG

loading. The loadings in the revised analysis are based on what
is automatically loaded on an EDG during a LOOP without a safety
injection signal (SIS), plus those loads necessary for the
postulated scenario. These loadings are considered to be

priority loads. Additional non-priority loads may be added by
Operations per Emergency Procedure (EP) ECA-03, "Restore Vital
Bus," provided the EDG's capacity is not exceeded.

The licensee's April 1992 submittal provides tables showing the
loading on each of the EDGs and describes the reduced loading
that occurs (as compared to the August 1991 submittal). The
licensee stated that, calculations performed since the August 1991
submittal shov that the use of tvo CCW pumps is unnecessarily
conservative and that only one CCR pump is sufficient to ensure





needed system flow and heat removal. In addition, the loading
previously given for the 480 V load center was based on a median

(F Bus) post-LOCA load estimate. The loadings given in the
revised submittal identify the 480 V load for each bus, and also
include -the loading associated with the load center transformer
losses. The tables show a maximum loading of 2194 kW occurring
on Bus F of Unit 1, including the motor driven auxiliary
feedwater pump, but excluding the residual heat removal (RHR)

pump. The additional load of 337 kW for the RHR pump is still
well within the EDGs 2000 hour rating of 2,750 kW.

The licensee stated that either Bus H or Bus G has the capacity
and capability to achieve Mode 3 (Hot Standby). To achieve Mode

5 (Cold Shutdown) there is adequate EDG capacity for the
operation of the residual heat removal (RHR) pumps (337 kW) on
either of these buses. The only required shutdown systems not
provided on bus H is the auxiliary salt water (ASW) system.
However, ASW can be made available (even given an active failure
or bus failure on the unit) through the ASW hydraulic
interconnection between units. In order to accomplish the unit-
to-unit ASW interconnection, the analysis assumes the common unit
valve FCV-601 would be manually opened.

The licensee stated that for the purpose of the analysis to
justify the EAC classification as Group "C," no credit is taken
for the existing procedure EP ECA-0.3, which allows for
interconnecting 4 kV electrical buses. However, during an actual
SBO event, appropriate use of the electrically interconnected
buses within existing procedural guidance will be made.

Staff Evaluation: Based on the licensee's revised submittal, the
staff agrees with the licensee's EAC classification as Group "C,"
resulting in a required coping duration of 4 hours and an EDG

reliability target of 0.95. In assessing the connectability
adequacy of the EDGs in determining the EAC classification, the
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staff agrees that credit. may be taken for the ASM hydraulic
interconnection between units. Similarly, the staff accepts the
licensee's statement that electrical interconnection between the
4 kV buses may be made during an SBO under existing procedures,
although the staff has not allowed credit to be taken for this
electrical connection in assessing the EAC classification.

2.2 Alternate AC AAC Power Source

Lice see Submittal: In its revised submittal, the licensee
proposes to add a sixth EDG, such that each unit will have three
dedicated EDGs. Each EDG is associated with a vital bus (i.e.,
Bus F, G, or H). The existing swing EDG and the sixth EDG will
be associated with the F bus on each unit. For purposes of the
EAC classification, EDGs associated with Bus F (1-3 and 2-3) are
considered as AAC sources. However, during an SBO event, any of
the three EDGs may be used as the AAC source. The licensee
states that the AAC power source, EDG 1-3 or 2-3, meets the
criteria specified in Appendix B to NUMARC 87-00, will be
available within ten minutes of the onset of the SBO event, and
has sufficient capacity and connectability to operate systems
necessary for coping with an SBO for the required duration of 4

hours to maintain the unit in a safe shutdown condition.

The licensee's revised submittal discusses each of the 13

criteria of Appendix B of NUMRAC 87-00 and states how the AAC

source meets each of these criteria. With respect to the sixth
item, pertaining to electrical isolation of the AAC system, the
licensee notes that since the AAC systems are Class 1E systems,
the double isolation specified in the criterion is not
applicable. The staff accepts this deviation from the criterion.

Staff Evaluation: Based on the above, and the EDG loading
tabulation discussed in Section 2.1 above, the staff finds the
proposed AAC source to be acceptable.





2.3 Co in Assessment

Licensee Submittal: In its revised response, the licensee stated
that in accordance with NUMARC 87-00, Section 7.1.2, since the
"10 minute AAC" option has been selected, a "coping assessment"
is not required, and therefore, NUMARC 87-00 Sections 2.5, and
7.2.1 through 7.2.5 are not applicable for assessment or
submittal. These sections pertain to Reactor Coolant Inventory
Loss, Condensate Inventory for Decay heat Removal, Class 1E

Battery Capacity, Compressed Air, Effects of Loss of Ventilation,
and Containment Isolation, respectively. Nevertheless, the
licensee's revised submittal provided sufficient information with
respect to these topics to enable the staff to make an informed
judgement of the acceptability of its statement that no coping
assessment is required. For example, each of the safety buses
powers as a minimum a 480 V load center, a component cooling
water pump, and a containment fan cooler. Also, the F and G

buses each powers an auxiliary salt water pump. Although the H

bus does not power an auxiliary saltwater pump, auxiliary
saltwater can be made available for each unit by means of a
hydraulic cross-connection from the other unit.

With respect to RCP seal cooling, the licensee states that either
CCW seal cooling, or seal injection alone (available on some
buses but not all buses), is capable of maintaining adequate RCP

seal cooling.

With respect to battery adequacy, the licensee states that for an
. actual LOOP or SBO response, procedures would provide battery

charging and operation for all vital instrument channels and RPS

output trains. For purposes of the SBO analysis, it is assumed
that operator action is taken within 2 hours to provide at least
two input channels of instrumentation to monitor system functions
and actuate one train of safeguards equipment.





With respect to ventilation concerns, the licensee's. revised
response contains tables showing the heat-up value after 8 hours
for each room that contains SBO equipment and has no cooling. A

table is provided for each bus (i.e., the bus that is energized
during the SBO). No ventilation is available for the 1E battery
rooms and cable spreading rooms regardless of which bus is
energized. In addition, if only bus G is energized, the 480 V

switchgear rooms and the DC Inverter/Battery charger room would
not be cooled. In all cases the equipment is qualified for the
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8-hour temperature except the DC Inverter/Battery room which
would reach a temperature of 133'F after 8-hours as compared to a
maximum of 131 F recommended by the manufacturer. The staff
finds this acceptable since the required coping duration is 4-
hours and the 8-hour temperature only marginally exceeds the
manufacturer's rating. Also, for each of the rooms where the
temperature approaches the, equipment qualified temperature in 8

hours, although not required under the SBO Rule, operator action
is specified after 8 hours to install a portable fan to maintain
the room temperature below the manufacturer's temperature
recommendation.

Staff evaluation: Based on review of the licensee's revised
submittal, the staff finds that the licensee has adequately
considered and responded to SBO concerns pertaining to Class 1E
Battery Capacity, Effects of Loss of Ventilation, and Reactor
Coolant Inventory Loss. Although, the licensee did not
specifically address in the revised submittal.,(except indirectly
by noting the 10-minute AAC source) Condensate Inventory for
Decay Heat Removal, Containment Isolation, and Compressed Air,
the staff found these topics to be acceptable in its initial
safety evaluation.





2.4 Procedures and Trainin

Licensee Submittal: The licensee in its revised submittal
provided a list of procedures that have been reviewed pertaining
to "Station Blackout Response" and "AC Power Restoration." In
addition the licensee described the steps of EP ECA-0.3 in
restoring power to the 4 kV ac buses, and the "Emergency
Restoration Plans" for restoring offsite power.

Staff evaluation: As noted in the staff's initial SE, the staff
did not review the procedures or training plans. However, the
staff expects the licensee to implement the appropriate
procedures and training to ensure an effective response to an
SBO.

2.5 Pro osed Modifications

Licensee Submittal: The licensee's revised response referenced
the addition of the sixth EDG (see Section 2.2 above) as the only
hardware modification and stated that the schedule for installing
the EDG is the Unit 2 fifth refueling outage, currently scheduled
for completion on May 20, 1993.

Staff Evaluation: The staff accepted the EDG as an acceptable
AAC source in Section 2.2 above. The staff finds the proposed
installation schedule to be acceptable.

2.6 EDG Reliabilit Pro ram

Licensee Submittal: In its revised response, the licensee
described its EDG reliability program with respect to each of the
five elements of RG 1.155, Section 1.2.





Staff Evaluation: The staff finds that the EDG reliability
program is consistent with Section 1.2 of RG 1.155 and is
therefore acceptable.

2.7 ualit Assurance

Licensee Submittal: In its revised response, the licensee
confirmed that with the exception of the portions of the
electrical distribution system (primarily the off-site grid and
the 230 and 500 kV switchyards), the equipment depended upon in
the AAC analysis will be controlled in, accordance with the QA

recommendations of RG 1.155.

Staff Evaluation: The staff accepts the licensee's commitment
to the quality control of the SBO equipment in accordance with RG

1.155.

3.'0 SUMCQEY AND CONCLUSIONS

The staff has reviewed the licensee's April 13, 1992, revised
response to the Station Blackout Rule (10 CFR 50.63) and finds
the licensee's response to be acceptable. The licensee should
maintain all documentation in support of its SBO submittals in
its files for possible future NRC audit.
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