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teleconference between representatives of the licensee and the NRC staff on
June 18, 1991, The licensee's responses were reviewed by Science Applications
International Corporation {(SAIC) under contract to the NRC, The results of
the review are documented by an SAIC Technical Evaluation Report (TER)
SAIC-91/1258, "VIRGIL C., SUMMER STATION BLACKOUT EVALUATION," dated

November 19, 1991 (Fnclosure 2).

2.0 EVALURTION

After reviewing the licensee's submi®tals and the SAIC TER, the staff concurs
with the SAIC analysis and 1ts conclusions as identified in the SAIC TER (refer
to Enclosure 2 for details). The staff's findings and recommendations are
summarized as follows:

¢.1 Station Blackout Duration

The licensee has calculated a minimum acceptable SBO duration of 4 hours he.ed
on a plant AC power design characteristic fGroup "P1," an emergency AC (EAC)
power configuration Group "C," and a target fmergency Diesel Generator (EDG)
reliability of 0.950. The Group "C" EAC configuration 1t based on two EDGs
credited as AC power supplies witt one EDC required to operate safe shutdown
equipment following a loss of o“fsite power. The target EDG reliability
was based on the Virgil C. Summer Station having an average EDG reliability
grcater than 0.950 over the last 100 demands. Using these data, the target
DG reliability (0,950) selected by the licensee is appropriate. The
Yicensee 2also provided the EDG failure statistics for the last 20 and 50
demands, in accordance with the requirements of RG 1.155, which confirms that
the target selection is appropriate. The "P1" grouping is based on an
independence of offsite power classification of Group "1 1/2," a severe
weather (SW) classification of Group "1," and an extremely severe weather
(ESW) classification of Group "3.°

After reviewing the available information in the licensee's submittals,
RC 1,155, NUMARC 87-00, and SAIC's TER, the steff agrees with the licensee's
evaluatiorn of a 4-hour SBO coping duration,

2.2 Station Blackout Coping Capability

The licensee has proposed coping independent of an alternate AC power source
for the required SRO coping duration of 4-hours and recovery therefrom., The
characteristics of the following plant systems and components were reviewed to
assure that the systems have the availability, adequacy, and capability to
achieve ard maintain a safe shutdown and to recover from an SEO for a &d-hour
coping duration,

2.2.1 Condensate Inventory for Decay Heat Removal

The licensee stated that 61,604 gallons of water are reauired for decay heat
removal during a 4-hour SBO event. The plant Technical Specifications (TS)
require & minimum permissible condensate volume of 172,000 gallons to be
maintained in the condensate storage tank. The TS required capacity exceecs
the amount of water necessary for coping with a &4-hour SBO event,
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Pased on its review, the staff concludes that there 1s sufficient condersate
inventory to cope with a 4-hour SBU event at Virgil C, Summer Nuclear Station,
Unit No. 1 (Summer),

2.2.2 Class 1F Batterv Capacity

The Vicensee initially stated that the (lass 1I batteries were determined to
have sufficient capacity to meet SBO loads for 4 hours, sssuming that loads
not needed to cope with the SBO would be stripped, Subsequently, the

Ticensee stated in a submittal dated April 17, 1989, that a review of the
(lass 1E batteries was conducted and load stripping to =xtend battery capacity
to meet the 4-hour SBO coping duration was not considered a prudent methud.
The licensee states that three options for consideration were evaluated:

1. Replacement of the existing battery with a higher capacity battery,

2. Addition of a dedicated power source to supply power to the battery
chargers,

3. Addition of a dedicated battery to be connected when the existing
battery 1s depleted,

The licensee informed the staff by leiter dated October 2, 1989, that 1t would
replace the existing battery with a higher capacity battery (Option 1 above).

Although the licensee did not provide the details of the battery sizing
calculations tor staff review, the licensee stated that the new batteries
are sized larger than required, 1.e,, each battery contains €0 cells and 5B
cells were considered in the sizing calculation. The Ticensee also stated
that the calculations considered al! correction factors, including an aging
factor of 1,25, & design margin of 1,10, and a temperature factor of 1.11
(based on the lowest anticipated temperature of 60°F), as recommended in
Institute of Electrica) and Electronics Engineers Standard (1EEE Std)-4B%,
Based on the licensee's statements, the staff agrees that the the batteries
will be of sufficient size and capacity to support the $BO lToads, The
licensee's analyses of the battery sizing should be included in the
documentation supporting the SBO submittal that is to be maintained by the
licensee.

2.2.3 Compressed Air

The licensee stated that atir-operated valves relied upon to cope with &
=hour SBO event can be marually operated and that valves reguiring manual
operation are identified in plant procedures.

Based on its review, the staff agrees with the licensee that air-operated
valves needed for coping with an SBD event can be manually operated 1f

the areas where these valves are located is habitable during the whole course
of an SBO event,

Recommendation: The licensee should provide assurance of the habitability
In the areas where the above-cited valves are located for the duration of an
SBED event.
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2.2.4 Effects of Loss rf Ventilation

The licensee, usin? the guidance descriled in NUMARC 87-00, hes performed
plant-specific analyses to determine the effects of loss of ventilation during
@ 4-hour SBO event and has identified the dominant areas of concern (DACs) at
the Virgil C. Summer plant (See SAIC TER for the list of DACs and their
calculated temperatures). The licensee stated that reasonable assurance of
operability of SEU response equipment in these DACs has been assessed in
accurdance with the guidance described in NUMARC &7-00, The staff's
evaluaticn of the effects of loss of vertilation in each of these DACs is
provided below:

2.2.4.1 Contro! Room and Relay Room

The licensee stated that the calculeé ed peak temperetures during & 4-hour SBO
event for the control room and relay -com are 120°F and 119°F, respectively.
Ouring the course of its review, the staff's consuitant reviewed the input
parameters used by the licensee for the analyses and found that some
non-conservative values were assumed for initial room temperatures, outside
temperature, 2quipment heat loads, etc. (See SAIC TER Section 3.2.4). Based
on its review, the staff agrees with its consultant's conclusior that the
effect of these nor-conservative input paremeters on the control room and the
16C cabiret room final cailculated peak temperatures would be significant.
Therefore, if the licensee were to use more conservative values for the input
rarameters, the final calculated peak tenperatures in these rooms may exceed
120°F. Therefore, the staff has not heen able to conclude that the above
calculated peak temperatures of 120° and 119°F for the control room and
relay room, respectively, are acceptable,

In addition, the licensee stated that in order to maintain the temperature to
assure equipment operability in the relay room, the existing procedure,
EOP-6.1, will be revised to require the opening of the doors from the relay
room to the cable chase area and to the turbine building. However, the
licensee has not pruvided the procedure which will require the operators to
open instrument cabinet doors within 30 minutes of an SBO event under guidance
described in NUMARC 87-00.

Recommendation: The licensee should reevaluate the temperature rise in the
control room and relay room using conservative initia) temperatures,
cerresponding to the technical specification temperature limi‘t or the maximum
values allowed under aaministrative procedures, and using conservative
parameters, &s described in the SAIC TER for the heat-up calculations. If the
licensee's administrative procedures do not specify an operating temperature
Timit, the licensee should establish administrative procedures or revise the
existing orocedures to maintain the control room and relay room temperatures
at or below the initial room temperatures used in the heat-up analyses. In
addition, the licensee should provide a procedure which will require the
cperators to open the instrument cabinet doors within 30 minutes following an
SBO event in accordance with the guidance described in NUMARC §7-00,
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open instrument cabinet Joori, verification of the perametors used for the
heat-up evaluation for the steam turbiae driven AFN ridp room, confirmation
that the SBO equipt.nt 1s covered by an appropriate QA progioam consistent with
RG . 155, and fmplementation of an EDG reliability program in accordance with
the uidelines of RG 1,155, Section ).Z. The licensee shoulé include the
¢~ nentation associated wi.h the above actions and verifications with the
Lopr Qocumentation su:porting the SBO submittals, anu maintain this
documentation for further fnspectior end assessment by the NRC to further
verify conformance with the SBO Rule.

Based on our review of the subnittals, the sta®f finds the Yicensee's responses arnd
proposed methed of dealing with an $BO to be in conformance with the SBO Rule
contingent upon receipt of confirmation from the licensee withir 20 days that

the recommendations identifind within this SE will be fmplemented. The

schedule for implenentation shculd also be provided in acccrdance with

10 CFR $0,63(c)(4).

P£1ngtg~1 an;rgggggri C. Thomas

Date: January 20, 1947



