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1.0 INTRCOUCTION

On July 21, 1988, the Code of Federa) Regulations (CFR), 10 CFR Part 50, was
amended to include & new Section 5C.€3 entitled, "Loss of A1) Alternating
Current Power," (Station Blackout)., The Station Blackout (SBC) Rule requires
that each light-water-couled nuclear power plant be able to withstend and
recover from an SBO of & specified duration. The SBO Rule also recuires
1icensees to submit information as defined in 10 CFR 50,63 and to provide 8
plan and schedule for conformance to the SBO Rule. The SBO Rule further
requires that the bteseline assumptions, analyses, ard related information be
available for NRC review, Guidence for conformance to the SBO Rule 1s provided
by: (1) Regulatory Guide (RG) 1,155, "Station Blackout," (2) the Nuclear
Mansgerent and Resources Council, Inc,, (NUMARC) B7-00, "Guidelines and
Techrical Bases for NUMARC Initiatives Addressing Station Blackout at Light
Water Reactors," end (3) NUMARC £7-00, “"Supplementa) Questions/Arnswers and
Major Assumptiors,” dated December 27, 1989, (1ssved to the industry by NUMARC
on January 4, 19¢C),

To facilitate the NRC staff's (hereafter referred to as staff) review of
1icensee responses to the SBO Rule, the staff endorsed two generic response
formats. One response formet is for use by plants proposing to use an
alternate AC (AAC) power suurce and the other format 1s for use by plants
proposing en AC independent response, The generic response formats provide
the staff with a Sunwurg of the results from the Yicensee's analysis of the
plant's SBO coping capability, The licensees are expected to verify the
accuracy of the results and maintain documentation that supports the stated
results, Compliance to the SBO Rule 1s verified by a review of the licensee's
submittal, an audit review of the supporting documentation as deemed necessary,
and possible followup NRC inspections to ensure that the licensee has
ifmplemerted the appropriste hardware and/cr procedure modifications that will
be required to camply with the SBO Rule.
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The licensee's resporses to the SBO Rule were provided by letters from W, J,
Cahill, Jr. on Kovember &, 1900, and November “C, 16¢), to the U.S. Nuclear
Fegulatory Commission, Documert Contro) Desk, Aiso. there was a teleconference
between renresentatives of the Ticentee and the NRC staff on November 1, 199),
The Yicensee's responses wure reviewed by Science Applications Internationa)
Corporetion (SAIC) urder contract to the NRC, The results of the review are
documented by an SAIC Technice) Evaluation k port (TER) SAIC-91/1803, "Comanche
Peal Steam Electric Station, Unft 1, Station Blackout Evaluation,” (Attachment),

2.0 EVALUATION

After reviewing the licensee's submittals and the SAIC TER the staff concurs
with the SAIC analyses and conclusfons as fdertified in the SAIC TER (refer to
the /ttachment for detafls), The staff fin“ings and reconmerdations are
surnarized as follows:

2.1 Statfon Blackout Duraticn

The Yicersee has colculated & minimum acceptable SRO durstion of 4 hours based
on & plant offsite AL power dcsign characteristic Group "P1," an emergency AC
EAC? power configuration Group "C," and & target Emergency Diese! Cenerator

EDG) reliability of 0,95, The licensee confirmec that the AC ?ovor des ign
cheracteristic Group 18 "P1." The Group "C" EAC configuration is based on two
EDGs per unit, One FAC power supply per unit 1s required to operate safe
shutdown equipment following @ loss of offsite power. The target EDG
relfability was based on Comenche Peak Steam Electric Stetion ?CPSES). Unit 1,
having ar average EDG reliability greater than 0,90 and 0,94 over the last 20
and 5C demands. Using this data, the target EDG reidability (0,95) selected by
the licensee is appropriate anc meets the criteria specified in RG 1,155 and
NUMARC B7-00, However, the licensee should also include the EDG reliabilfty
calculations for the last 100 demands, provided the EDGs have experienced 100
demands. This documentation should be retained by the 1icensee in suppurt of
the SEO subrittals, The "P1" !rouping is based on an {ndependence of offsite
power classification of Group “I 1/2," @ severe weather (SW) classification of
Group *1," anc an extremely severe weather (ESW) classification of Group "1."

After reviewing the available information {n the licensee's submittals,
RG 1.155, NUMARC £7-00, and SAIC's TER, the staff agrees with the licensee's
evaluation of a 4-hour SBC coping duration.

2.2 $tation Blackout Coping Cepabtlity

The characteristics of the following plant s{stoms and components were reviewed
to essure that the systems have the availability, adequacy, and capability to
achieve and maintain a safe shutdown and to recover from an $BO for a 4-hour
coping duration.



2.2.1 ngens nventory for

The Yicersee stated that based on & plant-specific ana!{sis. 187,200 gallons of
woter would be required for cooldown, decay heat removal and rvstorin? the
steon generator leve s during a 4-hour SBU event, The Comanche Peak Technica)
Specifications (75) veouire & minimum permiss‘ble condensate storage tank
Tevel ¢f 782,540 gallons of water which exceeds the quantity required for
coping with & 4-hour SBO event,

Based on fts revien  the stavf concludes that the 1icensee will have sufficient
c?nocnsate invertory to cope with a 4&-hour SBO event at the Comanche Peak
plant,

2.2.2 (Class 1t Battery Copecity

The licensee steted that a batter ca;|c1ty calculation has been performed
rsuant to Section 7,2.2 of NUMARC 87.00 tc verify that the Class 1 batterfes
ve sufficient clpccit{ te cupply the corrected loads continvously during @

d-hour SEO event, The 'icensee states that this calculation took no credit for

load sheddirc and was performed in accordance with IEEE-485, In fts HVAC
celeulation for the battery room, the licensee calculated & minfmum battery
roor temperature of €7°F, The 1icensee performec a battery sizing calculation
that essumed an electrelyte temperature of 65°F and concluded that, even
without load shedding, the hezviest Toaded battery would have sufficient
capecity to cerry its load for a 4~hour period and provide sufficient DC power
for EDG field flashing,

During the Novenber 1, 1991, telephora conference, the licensee stited the
following:

X h temperature correction fector of 1.06 based on & minimum expected
electrolyte temperature of 65°F was used.

. A 25 percent aging factor was used.
. A design margin of 25 percent to 35 percent was used for 211 batteries,
" No load shedding was considered,

’ The DC powered ventilatior fans for the inverter rooms ;gro osed SBO
modification) will not be loaded from Class 1E buses, e licensee
frtends to use efther the existing non Class 1€ batterfes or fnstal)
2 new battery to support this load.

®  The Class 1E battery Yoads in the FSAR bound the SBO )oads.

The Yicensee further states that the SEC battery load was bounded by the FSAR
Toad, and that each Class 1E 125 VDC system has the capacity to continuously
supp{y 81) essentia) loads for & period of 4 hours, The staff agrees with the
licensee that the Class [ battery capacity is adequate to supply the required
SBO loads for a d4-hour event,



2.2.3 Compressed Air

The licensee stated that afr-pperated valves relied upon to cope with an SBEO
for 4 hours can either be operated manually or have sufficient backup sources
independent of the preferred .lass 1E power supply.

Based on 115 review, the staff concludes that the 1icensee has provided
adequate assurance that air operated valves relied upon to cope with an SEO of
l-hou;§ duration efther have sufficient backup sources or can be operated
manvally,

2.2.4 Effe.ts of Loss of Ventilation

The licensee has 1dentified the dominant areas of concern (DACs) at the
Comanche Peak plant (see SAIC TER for' the 1ist of DACs and their associated
calculated temperatures) and performed plant-specific analyses in accordance
with the guidance describea in NUMART S7<00 to determine the effects of loss of
ventilation 1. these DACs during a &«-hour SBO event. The licensee concluded
that, with the exception of the ventilation fans to be installed to the
uninterruptable power supply (UPS) inverter rooms, no plent modification or
procedure change s required to provide reasonable assurance for equipment
operability in these DACs, The staff's evaluation of the effects of loss of
ventilation in each of these ereas 1s provided below.

2.2.4,1 Areas, Containment Ground
ompariment n m
ration P orm, &n

The licensee provided the calculated peak temperatures during 8 4-hour SBO
event in the above areas (see SAIC TER), However, w'th respect to the
temperature transient analyses, the licensee has not provided the detailed
information for the staff to review, therefore, the staff has wot been able to
conclude that the calculated peak temperatures in these areas are acceptable,

%§¥¥!!!§§3%%gg: The licensee should document a1l of the input parameters
€., €Qu nt heat loads, personnel heat loads, thermal conductivity for

structures, room free afr volumes, initia) temperatures, etc.) and provide the
Just1f1cot§on for each of these input parameters used in the temperature
transfent analyses. The licensee should provide input parameters and justifi-
cations to the NRC staff for review for the control room enalysis. The input
parameters and Jjustiitcation for the other rooms should be included with the
do::?ontgtton that is to be maintained by the licensee in support of the SBO
subnittals,

2.2,4,2 UPS and Distributiun Rooms

With an assumption of 104°F for the initia) room temperature, the licensee
calculated a peak tom?oraturc of approximately 154 .5°F for the UPS and
distribution rooms, The licensee stated that since operability of the
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fnverters located in these rooms cannot be assured at the maximum temperatures
expected ouring & station blackout, & hardware modification 1s planned to
reduce these temperatures, The modification will instal) DC-powered
ventilation fans that will supply @ ¢« ° ‘tient capacity of outside air to the
UPS rooms to maintain the room temper .. es below the temperature at which
inverter operability cen be assured. 1f necessary, this modification will
also include the installation of additiona) battery capacity,

Based on 1ty review, the staff finds the above cited modification acceptable,
However, the licensee needs to reevaluate the temperature rise caloulations
for these rooms taking into account the installation of the DC powered
ventilation fans,

Recommerdation: The licentee should reevaluste the temperature rise
cagcu1af10ns Tor the UPS ano distributfon rooms teking into account the
installation of the DC powered ventilation fans and verify that the maximum

temperatures expected during a d-hour SED event are lower than the temperature
1imit for the operability of the inverters,

2.2.¢4,3 (Containment

The Comanche Feak plant containment is a typical large dry containment, EBased
on its re-few of similar large dry containments designed for Westinghouse
reactor., the staff conzludes that the loss-of-coolant accident/main steam
Tine break (LOCA/MSLB) temperature profile at the Comanche Peak plant wil)
bound the temperature profile resulting from & d4-hour SBO event,

2.,2.% (Containment lsolation

The 1icensee states that the plant 11st of containment fsolation valves (Clvs)
has beer reviewed to verify that velves which must be capable of being closed
or that must be operated u- ‘er station blackout conditions can be positioned
with indication independent of the preferred and blacked-out unft's Class 1E
power supplies. The licensee further states that no plant modifications and
associated procedure changes are required.

Based on 1ts review, the staff concludes that the containment isolation valve
design and operation at the Comanche Peak plant have met the intent of the
gufdance described in RG 1.155 and are, therefore, acceptable,

2.2.6 PReactor Coolant Inventory

The licersee stated that the ability tn maintain adequate reactor coolant
system (RCS) inventory to ensure that & core 1s cooled has been assessed for
4 hours, A plant-specific analysis was used for this assessment, The

Ticensee stated that the expected rates of reactor coolant inventory loss under
SBO conditions do not result in core uncovery. Therefore, RCS wakeup systems
under SBO conditfons are not required to maintain core cooling under natural
circulation conditions,




Expec tod maximum losses from the RCS are 20 9gm from each of the four RCS

pumps at CCLC psta and 12 gpm allowed by the 75 for a total of 112 gpm for
each unit, 1t was assured that the reactor was not depressurized bo?zu the
accumulator fnfection pressure of 785 psi. The licentee concluded that the
core woulo remain covered inr excess of € hours. Base. on the above perameters,
the staff's consultant calculated that the volume of water remaining in the
core st the e ¢ of @ 4-hour SBO would be 6313 cubic feet. The stcfy‘:
consultant concluded, based on experience with similar 4-loop Westinghouse
pressurized weter reactors (PWRs), that the core would not be uncovered during
8 4-hour SBO event, Therefcre, the staff considers that there 1s reasonable
;;aurance thet the reactor coolant inventory will be adequate during & 4-hour

The rescter coolant inventory eveluation as cescribed above was based on the
guidance provided in NUMARC 87-00 of 2f gpm per reactor coclant pump (PC")
seal leakage for PWRs, The 25 gpm value was agreed to between NUMAKC and the
staff percing resolution of Generfc Issve (G)) 23, 1f the final resolution of
G123 defines higher RCP leakape rates than assumed for this evaluation, the
1icensee should be aware of the potentia) impact of this resolution on their
analyses anc actions aodressing conformance to the SPO Rule.

2.3 Propose¢ Mrucedures and Training

The licensee stated that plant procedures have been reviewed and that changes
necessary to meet the guidelines in NUMARC B7-00, Section 4, will be
implemented in the following areas:

) Station blackout response - Procecure ECA-0,0A, "Loss of A1) AC Power”
' AC power restcration - Procedure ECA-0,0A, "Less of A1 AC Power"
. Severe weather - Procedure ABN-907A, "Acts of Nature"

The 1icensee also statec that procedure changes associated with its proposed
modification in the UPS inverter rooms will be identified, developed, and
implemented coincident with the installation of the modification. The steff
did not review the procedures or proposed procedure modifications. The staff
expects the licensee to implement and maintain these procedures including any
others that may be required to ensure an appropriate response to an SBU evert.
Although personne! training requirements for an SBO response were not
specifically addressed by the 1icensee's submittal, the staff expects the
licensee to implement the appropriate training to ensure an effective response
to an SBO event.

2.4 Proposec Fedification

The licensee states that based on the KVAC analysis, the operability of the UPS
inverters (1n rooms 119 and 121) could not be assured at the maximum
temperatures expected during an SBO, As a result, » hardware modification is
plarned to reduce these temperatures. DC-powered ventilation fans will be
installed to supply & sufficient capacity of cutside air to the UPS rooms to
maintain the room temperatures below the temperatire at which inverter
operability cen be assured. During the telephone conference on November 1,
1991, with the staff, the licensee stated thet this additional capacity would
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not come from the existing Class 1L batteries. If necetsary, this modification
will 1nclyoe the installatior ¢f aaditiona) batter: cepacity. The new
ventiletion fars will draw power from either the existing non-Class 1E
betteries or fror & new dediceted battery., The licentee stated that the UPS
roons haroware modifications are planned for a refueling outege 2t least 120
days efter receipt of the NRC Safety Evaluetion Report., The staff finds the
licersee's proposed modificetions to be acceptable providec they are properly
implemented.

R!ggmmcngit‘ﬁr: The 1icensee should include & full description, including the
neture and objectives of the proposed modifications fdentified above, in the
docu?nntgtium that 15 to be maintained by the licersee in support of tne SEO
submittals,

2.5 Quality hssurance and Technica) Specifications

The Vicensee statec thet @) equiprent required to cope with an SBD {s
sefety-related and inclucdec in the plant's QA pro?ram. pursuant to 10 CFP 50,
Appercdix B, except for the turbine stop velves. The licensee stotes that

fn the SBC scenario, the turbinre stop valves ere relied upon for fmmediate
steam fsnlaticr. These valves are non-tafety related, but are surveilled and
maintained per plent Technical Specification 3/4.3.4, "Turbine Overspeed
Frotection.”

The Yicensee did not spcc1f1c|11§ acdress Quality Assurance (QA) programs or
TS for the SBC equipment, The TS for the SBO ecuipment are currently being
considered genericelly by the NRC in the context of the Technice) Specifica-
tions Improvement Program and remains an open ftem at this time. However, the
staff expects Llent procedures to reflect the o?prcprtate testing and
surveillance reyuirements to ensure the operability of the necessary SBO
equipment, If the staff later determines that TS regarding the SBO equipment
1s werranted, the licensee will be notified of the implemertation requirements,

;gggggg%g%ﬁlggéd The 1icensee should verify and confirm that the ventilation
ans and the additicna) batteries, 1f required, as discussed in Section 2.4,
ere covered by their QA program cornsistent with the guidance of Appendix A,

RG 1,158, Verification that such a program 45 in place should be included as

part of the documentation supporting the SBO Rule responses,

2.6 EDG Reliability Program

The licensee steted that Comanche Peak Unit 1 is comnitted to Safety Guide 9
(3/10/71) and the TransAmerica Delaval, Inc., EDG Reliability Program. (he
Vicensee further states that they will reevaluate this pro?ram upon resolutior
of Generic Jlssue B-56, “Enor?ency Diese! Generator Relfability," and issuance
of Regulatory Guide 1.9, Revision 3, "Selection, Design, Qualification,
Tosting. and Reliebility of Diese)! Generator Units Used as Orsite Electrica)
Power Systems ¢t Nuclear Power Plants,"” consistent with the reporting
requirements of Regulatory Guide 1.9.



&,cgg:!ng!*1gn: The Yicensee shou'ld provide confimation and Include in the
cocumentatioh suprorting the SEC submittals that & program meeting as & minimur
the guidance of RG 1.165, Position 1.2, 1s in place or wil) be Implemented.

2.7 Scope of Staff Review

The SBO Rule (10 CFR 50,63) requires licentees to submit 8 respcrse containing
specificelly defired information, It also requires utilities “oiit0 have
baseline assurptions, analyses, and related information used in their coping
evaluations aveilable for NRC review." The staff and its contractor (SAIC)
ci¢ not perform a detoiled review of the proposed hardware and procedura’
modificetions which are scheduled for Yater implemertation, However, based on
our review o1 the licensee's supporting documentation, we have {dentified the
following aress for focus in any fullowup inspection or essessment that may

be underialcr by the NRC to verify conformance with the SBO Rule. Aaditional
1tens mey be acced as a result of the staff review of the actions taken by the
licersee in response to this SE.

¢. hardware and procodurs) modifications,

b. SBO procedures in asccordance with RC 1,155, Position 3.4, and NUMARC B7.00,
Section 4,

¢. Operator staffirg and training to follow the identiffed actions in the
SBO procedure,

¢. EDC reliabilily program meets, as ¢ minimum, the guidelines of RG 1,185,

e. Fovipnent and components required to core with an SB0 are incorporated in
a QA program that meets the guidance of RG 1,165, Appendix A, anc

9 A;Ugot.s taken pertaining to the specific recommendations noted above in
the 5%,

3.0 SUMMARY AND CONCLUSION

The staff has reviewed the 1icensee's responses to the SBO Rule (10 CFR 50,63)
ard the TEK prepared by the staff's corsultant, SAIC, Based on our review,
several confirmations and commitments need to be made as described in the
recommerdations itemized herein. These include the provision of detailed
informetion regarding the temperature transient analyses for the Control Room
and other equipment areas identified in Section 2.2.4.1 for staff review,
reevaluatior of temperature rise calculations and eauipment operability for the
UPS and distributicn rooms, description of the ?roposcd modifications, and veri-
fication of a QA program for the proposed ventilation fans and battery associ-
ated with UPS and Distribution Rooms consistent wich RG 1,165, Appendix A, anc
an DG reliebility program that meets, as & minimum, the guidelines of RG 1,155,
Section 1.2. The licensee st 1d include the documentation associated with the
sbove sctions and verifications {th the other documentation supporting the SBO
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submittal, arc naintain this documentation for further fnspection and assessment
88 reay be undertaken by the NRC to further verify conformance with the SBO Ryle,

Based or our review of the submittals, we find the icensee's resporses and
proposed method of dealing with an 506 to be incorplete and the staff cannot
assest conformance with the SBO Rule, The licensee should provide for staff
review the 1rput parsrcters used in the temperature trarsient analyses (see
Section 2.2.4,]1 of this SE) and provide justificetion for each of these input
paraneters. The icersee should also confirm within 60 days thet the
recomuncations identified within this SE wi)l be implement~ .. Upon receipt
of the infurmation and confirmatfons, the staff will »v_,10¢ its assessmert on
Comanche Peak's conformance to the SRO Rule., The schedule for implementation
sheuld a1so be proviced in sccordance with 10 CFR 50.63(c)(4).

Attachment:

SKIC-91/1B03, Yechnica) tvaluetion Report,
Comanche Peak Steam Flectric Station,
Unit 1, Station Blackout Evaluation

Dete: February 27, 1962
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