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1.0 INTRODUCT ION

On July 21, 1988, the Code of Federal Fegulations, 10 CFR Part 50, was amended
to include a new Sect‘on 80.63, entitled “Loss of 'Sk Alternating "Current
Power," (Station Blackout), The Station Blackout (SBC) Rule requires that

each 1 ght-water-cool=d nuclear power plant be able to withstand and recover
from an SBC of a specified duration, The SBD Rule also requires licensees to
submit information as defined ‘n Part £0.€2 and to provide a plan and schedule
for conformance to the SBO Rule, The SBO Rule further requires that the
taseline assumntions, analyses, and related information be available for NRC
review, Guiuence for conformance to the SEQ Rule is provided by (1) Regulatory
Guide (RG) 1.185, Station Blackout, (2) the Nuclear Management and Resources
Council, Inc, (NUMARC) 87-00, Sufdelines and Technica) Rases for NUMARC
Inftiatives Addressing Station Elackout at Light Water Reactors, and (3) NUMARC
87-00 Suppiemental Questions/Answers ard Maior Assumptions dated December g
1989, (issued to the industry by NUMARC on January 4, 1990).

To facilitate the NRC staff's (hereafter referred to as staff) review of
licensee responses to the SBO Rule, the staff endorsed two genreric response
fornats, One response format is for use by plants proposing to use an Alternate
AC (AAC) power source and the other format ‘s for use by plants proposing an AC
independent response. The generic response formats provide the staff with a
summary of the results from the licensee's analysis of the plant's SBO coping
capability. The licensees are expected to verify the accuracy of the results
and naintain documentation that supports the stated results. Compliance with
the SBO Rule is verified by a review of the licensee's submittal, an audit
review of the supporting documentation as deemed necessary and possible follow-up
NRC inspections to ensure that the licensee has implemented the appropriate
hardware and/or procedure modifications that will be required to comply with

the SBO Rule.

The licensee's responses using an AC independent response format to the SRO
Fule were provided by letters from G. S. Thomas on April 17, 1989, and from

T. C. Feigenbaum on March 30, 199C, to the U.S. Nuclear Regulatory Commission
(NRC), Document Control Desk, The licensee's response to a request for ad-
ditionsl information was provided by & letter to the NRC from T, C, Feigenbaum
on September 6, 19291, The licensee's responses were reviewed by Science
Applications International Corporation (SAIC) under contract to the NRC. The
results of the SAIC review are documented by an SAIC Technical Evaluation
Report (TER) SAIC-91/1801, “SEABROOK STATION, UNIT 1, STATION BLACKOUT
EVALUATION," dated Cecember 17, 1991, (Attachment 1).
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2.0 EVALUATION

After reviewing the licensee's submittals and the SAIC TER, the staff concurs
with the SAIC analysis and conclusions as identified in the SAIC TER (refer to
Attachment 1 for detafls). The staff findings and reconmendations are summarized
as follows:

2.1 Station Blackout Duration

The licensee has calculated a ninimum acceptable SBQ duration of 4 hours based
on & plant offsite AC power desfgn characteristic Group “P2," an emergency AC
EAC) power configuration Group “C," and 2 target Emergency Diesel Cenerator

EDG) reliability of 0,975,

The Group "C" EAC configuration is based on two EDCs credited as emergency AC
power supplies with one E0G required to operate safe shutdown equipment following
a loss of offsite power. The target E0G reliability was based on the Seabrook
tation, Unit 1 (Seabrook), having an average EDG reliability greater than

0.9C, 0.94 and 0,95 for the last c0, 50 and 100 demands, respectively, Using

this data, the target EDG reliability (0.,97%) selected by the licensee is

appropriate,

The offsite AC power des‘gn characteristic Group "P2" is based on an
independence of offsite power classification of Group "1 1/2," a severe weather
(SW) classification of Group “3," and an extremely severe weather (ESW)
classification of Group "3." The staff agrees that the plant independence of
offsite power system group s "1 1/2." However, the staff does not agree with
the licensee in the selection of extremely severe weather (ESKW) classification
of Croup "3." The licensee has provided an analysis of its ESW freguency
calculation in response to & request for additional information. However, as
discussed ‘n the attached TER, the licensee's calculation is not consistent

vith the ESW frequency results cbtained when using information contained in the
plart UFSAR, The UFSAR data, if extrapolated to a height of 30 meters, indicates
that the site is in ESW Group "4.," which is consistent with the data given in
Table 3-2 of MUMARC 87-00. Since both the UFSAR and NUMARC data are consistent,
the staff considers the Seabrook site to be in ESW Group "4."

The 1icensee assumed a single right-of-way for ts SW grouping calculation,
¥ith a single right-of-way, the site is *n SW Group "3."

With an ESW Group of “4.," an SW Group of "3," and an independence of offsite
power system grouping of I 1/2," the offsite AC power design characteristics
is either "P3" (NUMARC Table 3.5a), requiring an €-hour coping duration, or
"P3*" (NUMARC Table 3.5b) requiring @ coping duration of 4 hours, provided that
pre-hurricane shutdown procedures are implemented,

Recommendation: The licensee needs to ‘mplement pre-hurricane shutdown procedures

to retatn e Z-hour coping duration, Alternatively, the licensee needs to

change the coping duration to & hours and reevaluate the plant for an 8-hour
coping duration,



¢.0 Station Blackout Coping Capability

The licensee has proposed coping independent of an alternate AC power source
for the required SBO c0p!ng Guration of &4 hours and recovery therefrom., The
characteristics of the following plant systems and components were reviewed to
assure that the systems have the availab®1ity, adequacy, and capability to
achieve and mafntein a safe shutdown end to recover from an SBO for a 4-hour
coping duration, This assumes that the licensee agrees to ‘mplement the
pre-hurricane shutdown procedures,

Pecommendation: The licensee reeds to ‘nplenent pre-hurricane shutdown procedures
n OTGer 1o retain a &-hour coping cduration for Seabrook, Otherwise, the

Ticensee needs to reevaluate the plant for an B-hour coping duration and submit
the supporting analyses for NRC review, or provide an alternate ac source.

¢.2.1 (Condensate Inventory For Pecay Hest Removal

The licensee stated that 131,137 gallons of water are required for decay~heat
removal during a 4-hcur SBO event and that the ninimum permissible condensate
storage tank ?CST) ‘evel per Technical Specifications corresponds to 212,000
gallons of water., Therefore, the licensee concluded that adequate supplies of
congensate are available to cope with a 4-hour SBO event,

Based on ts review, the staff concludes that the licensee w'1l have sufficient
condensate inventory to cope with a 4-hour SEC event at the Seabrook plart,

f.8.c (Class 1E Battery Capacity

The licensee stated that the Class 1E batteries have sufficient capacity to
neet statfon blackout loads for &4 hours with load shedding, The licensee
irdicated that the loads which are not required to cope with an SBO will be
shed and are identified in plant procedure ECA C.0 (Loss of all AC Power).

The licensee stated that the battery capacity calculation was performed in
accordance with [EEE Standard 485, The licensee stated that it did not include
& specific design margin and used actua) equipment loads instead of the rated
loads for some equipment,

The licensee also stated that Seabrook has four safety-related batteries and
four DC buses with two batteries/buses per train. The normal configuration is
to have each battery feed its respective bus (one battery/bus). However, per
Technical Specifications, it is permissible to cperate the plant for up to 30
days with the crosstie between the two buses within a train (one battery/two
buses . The battery sizing calculatiun covers each configuration,

The staff did not receive the licensee's battery capacity calculation. However,
the licensee provided the load profiles used in the calculation, Based on the



‘rnformation available in the plant UFSAR and that provided by the licensee, we
have the following concerns:

1. The licensee did not consider any Casign margin (1CY to 15% per 1EEE Std.
48%) to provide for less than optimum operating conditions of the battery
due to ‘mproper naintenance, recent discharge or anbient temperature lower
than anticipated.

2. The staff was urable to verify that the temperature factor used s based
on the lowest electrolyte temperature that could occur during normal
operation per NUMARC 87-0C, Section 7.2.2.

3. The staff was unable to verify thet load shedding will occur within the
first 40 minutes of the SBO event and that the loads which will be shed
will not adversely affect the ability to safely shut the plant down or
maintain the plant in a safe shutdown condition,

4 The load profiles submitted by the licensee have discrepancies between
the comb‘red loads and indfvidual bus loads in the 40-240 minute period,

€. The staff was unable to determine that the actual equipment loads instead
of the rated load is the worst case scenario (e.g., constant kW loads are
voltage dependent),

Pased on the above, the staff cannot conclude the adequacy of the battery
capicity for the required SBO duration,

Recommendation: The licensee should reevaluate ithe battery capacity considering
€ above concerns, perform an aralysis to show that there s adequate battery
capacity for the required duration, and submit the results cf the reanalysis to
the NRC staff, The battery capacity analysis and verification and any resulting
modéfication, should be included in the documentation supporting the SBO

submittals that s to be ma'ntained by the licensee.

2.2.3 Compressed Air

The licensee stated that air-operated valves relied upon to cope with a station
blackout for & hours can efther be operated marually or have sufficient back-up
sources independent of the preferred and Class 1E AC power supplies, The
licensee also stated that valves requiring manual operation or valves that
require back-up sources for operation are identified in plant procedure ECA 0.0
(* «g of all AC Power),

Based on its review, the staff agrees with the licensee that the Seabrook
plant has sufficient compressed a‘r supply and backup sources to cope with &
4-hour SEO event,

2.2.4 Effects of Loss of Ventila}jgg

The licensee has performed plant-specific analyses to determine the effects of
loss of ventilation in the areas where the SBO response equipment are located
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during a 4-hour SBO event (see SAIC TER for the 1ist of these areas and their
associated calculated temperatures), The licensee indicated that reasonable
assurance of the operibility of SBO response ecuipnent in these areas has been
assessed in accordance with the guidance descrited n NUMARC 87-0C and concluded
that no nodification or procedure change ‘s required to provide reasonable
assurance for equipment operability,

Based on its review, with the exception of the MS/FW pipe chase electrical
roon, the control room, and the switchgear room; the staff finds that the
eftects of the loss of ventilation during @ 4-hour SBO evert at the Seabrook
plant have been properly evaluated and are, therefore, acceptable., The staff's
evaluations of the above cited rooms are provided below:

2.2.8.1 M3/F Pipe Chase Electrical Room
The staff finds the licensee's calculated final temperature (132°F) exceeds
the EQ temperature for this area (130°F), Therefore, the staff has not been

able to conclude that reasonable assurance of equipment operability has been
provided for these areas,

Recommendation: The licensee should ensure that the MSIVs will be closed before
e temperature inside the MSIV cabinets exceeds the operabiiity temperature,

1f the operability temperature for the MSIVs is exceeded prior to the closure

of the valves, the licensee should assess the consequences of the faflure of

the MS1Vs to perform their function,

2.2.4.2 Control Room and Switchgear Room

The staff finds that the heat loads assumed in the analyses for the control
room and switchgear rooms, and the initial temperatures assumed for the contrcl
room, appear to be low. Therefore, the staff has not been able to conclude
that the effects of loss of ventilation in these areas during a 4-hour SBO
event have been properly evaluated.

Recommendaticns: (1) The licensee should verify that fts heat loads accurately
YeT1ect the loads expected in the control room and the switchgear room during
an SBO event., (Z2) For the control room heat-up enalysis, the licensee assumed
an initial temperature of 75°F, which fs non-conservative, If the licensee
wishes to use 75°F as the initial temperature, then it nust provide an admin-
istrative control which ensures that the control room temperature will not
exceed the assumed temperature uncer any circumstance, (3) The licensee should
establish a procedure in accorcance with the guidance described in NUMARC 87-00
to open the control room cabinet doors within 30 minutes of an SBO event.

2.2.5 Containment Isolation

The licensee provided a 1ist of all of the containment isolation valves (CIVs)
and a justification for excluding certain valves, Based on its review, the
staff concludes that the containment isolation valve design and operation at
the Seabrook plant have met the intent of the guidance described in RG 1.15%
and are, therefore, acceptable,



¢.c.6 Reactor Coolant lnventory

The licensee states that the abflity to maintain adequate reactor ¢, ~lant
system (ECS) inventory to ensurc that the core is adequately cooled for 4
hours has been assessed, The gene *i¢ analyses listed in Section 2.5.2 of
NUMARC E7-C0 were used for this as: essment, The lirensee stated that the
expected retes of reactor coolant .ventor: 10ss under SBO conditions do not
result ‘n core uncovery. Thevefore, 'C% makeup systems under SBO conditions
are not required to maintain cure «ouifng under na.ural circulation (including
reflux boiling).

An independent evaluation of the RCS inventory was performed by SAIC using the
évatlabie fnformation in the plant UFSAR. Pased on the postulated leak rate

of 11C gpm (25 gpm per pump per NIMAIRC 87-00 guidelines and an estimated
Technical Specification maximum .1lowable leakage of 10 gpm), the total leakage
from the RCS during the 4-hour SLI event is 76,400 gallons or 3500 ft3, The
total RCS volume was determined to be 11,524 ft® based on the review of the
UFSAR (Table £.1-1). The RCS volume sfter leakage s 8000 ft3 without cooldown,
If the primary system ‘s cooled down following ECA 0.0, the RCS volume will be
5000 ft® at the end of the SBC event, which is sufficient to keep the core
covered, Therefore, the staff concurs with the licensee that sufficient RCS
inventory exists to keep the core covered, and natural circulation, through
reflux boiling, will keep the core cooled.

The reactor coolant inventory evaluation as described above was based on the
guidance provided ‘n NUMARC 87-00 of 25 gpm per reactor coolant pump (RCP) seal
leakage for pressurized water reactors., The 25 gpm value was agreed to between
NUMARC and the staff pending resolution of Generic Issue (GI) 23, If the final
resolution of GI-23 defines higher RCP leakage rates than assumed for this
evaluation, the licensee should be aware of the potential impact of this
resolutfon on their analyses and actions addressing conformance to the SBO Rule,

2.3 Proposed Procedures and Training

The licensee stated that plant procedures have been reviewed and modiiied to
meet the guidelines in NUMARC 87-0C, Section 4, in the following areas:

1. SBO response,
2. AC power restoration, and
3. Severe weather,

The licensee identified the procedures that have been reviewed as well as those
that have been modified to cope with an SPO event. The staff did not review the
procedurszs or proposed procedure modifications. The staff expects the licensee
tn implement and maintain these procedures including any others that may be
required to ensure an appropriate response to an SBO event., Although personnel
trafning requirements for an SBO response were not specifically addressed by the
licensee's submittal, the staff expects the licensee to implement the appropriate
training to ensure an effective response to an SBO.
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2.4 Proposed Mogifications

The licensee stated that no modifications to ex‘sting equipment were required

for neeting the SBO Rule. The licensee further stated thet 211 procedure

mod!ficatfons required to cope with an SPO of 4 hours have been completed,
fowev’r,s:omn modifications may be cequired to resolve open ftems as ‘dentified
n this '

2.5 Quality Assurance snd Technical <pecifications

The 1icensee's subnittals do not provide any ‘nformation on how the plant complies
with the requirement of RG 1,158, Appendices A and B,

The Technical Specifications (TS) for the SBC equipment are currently being
considered generfca'ly by the NRC in the context of the Technica) Specifications
Inprovement Program and rena‘ns an open ftem at this time. Mowever, the staff
would expect that the plant procedures will reflect the appropriete testing and
surve!1lance requirenents to ensure the operabf1ity of the necessary SBO equipment,
1f the staff later determines that & TS regarding the SBO equipment fs warranted,
the 1icensee w'l) be notified of the ‘mplementation,

:ig%%e’;gglégp: The 1icensee should ver‘fy and confirm that the SBO equipment
an appropriate QR program consistent with the guidance of RG 1,188,
This evaluation should be documented as part of the documentation supporting the
SPO Fule response,

2.6 E0G Reltabdlity Prosrap

The licensee stated that the target reliabil4ty of 0,975 will be maintained by
implementation of & Diesel Generztor Reliability Program neeting the Guidance
of Regulatory Guide 1,155, The staff accepts the licensee's statement that ‘ts
EDG relfabiVity program will meet the guidance of RG 1,156, Section 1.2,

2.7 Scope of Staff Reyiew

The SBO Rule (10 CFR 50,63) requires )icensees to submit a response conta‘ning
specifically defined ‘nformation, 1t also requires utilities “,..to have baseline
assumptions, analyses, and related ‘nformation used ‘n the'r coping evaluations
available for NRC review." The staff and ts contractor (SAIC) d4d not perform a
deta‘led review of the proposed procedura) modifications which are scheduled for
later ‘mplementation, However, b sed on our review of the Yicensee's supporting
documentation, we have identifled the following arcas for focus ‘n any followsup
inspection or assessment that may be undertaken by the NRC to verify conformance
with the SBO Rule, Additional items mey be added as a resu’t of the staff review
of the actions taken by the licensee ‘n response to this SE,

a, Hardware, it required, and procedural modifications;

b, SBO procedures in sccordance with RG 1,155, Position 3.4, and
NUMARC £7.00, Section 4&;
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Ce Ogorator steffing and tra‘ning tou follow the ‘dentified actions in
the SBO procedures;

d. DG relfabfiity program neets, as @ mininun, the guidelines of
RG 1,168

e. Equipment and conponents recuired to cope with an SCC are
‘ncorporated ‘n & CR progran thet meets the guidance of RC 1,166,
Appendix A; ard

f. Actions Eaken perta‘ning to the specific recommendations roted above
h the S

2.0 SUMMARY AND CONCLUSION

The staff has reviewed the Vicensee's responses to the SBO Rule (10 CFR 80,63)
and the TER prepared by the staff's consultant, SAIC, Based on our review,
several confirmations and commitmerts need 1o be made as described in the
reconmendations ‘temized herein, These ‘nclude & commitment to ‘mplement
pre<furricane shutdown procedures or reeveluate the piant for an B<hour cop1n?
duration, verification and confirnation to assure that Class 1F battery capacity
s adequate, verification of the heat loeas in the control and switchgear

roons , conf‘rﬂution of an adninistrative contro) which ensures that the contro)
rout temperature will not exceed 75°F, a procedure to cpen the contro) room
cabinet doors within 30 minute. of an SEC, verification of MEIVS operability,
anc confirnation that cthe SEC equipment s covered by an appropriate G program
consistent with RG 1,155, The 1icensee should include the documentation
assocteted with the above actions and verificatiuns with the cther documentation
supporting the SBO submittal, and ne‘rtan this documentation for further
inspection and assessnment o8 may be undertaben by the NRC to further verify
confornance with the SBO Rule,

Pased on our review of the submittals, we find the Yicensee's responses and
proposed method of dealing with an SBC to be n confornance with the SBC Rule
contingent upon receipt of confirmation from the licensee within 30 days that

the reconnendations ‘dentified within this SE will be fmplenented, The schedule
for ‘mplementation should also be provided n accordance with 10 CFR 50,63(c)(4),

4.0 Attachsent

SA1C-91/1801, Technical Evaluation Report, Sesbrook Statfon Unit 1, Station
Plackout Evaluation, December 17, 1991,

Pr‘ngis.1 CQngrisutggs
. L] . u

Suime B EEE et Sl e S i = 4 h e PR R pa— - - - 4 Pa—



