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and 50-446

Mr. William J. Cahill, Jr.
Group Vice President, Nuclear
TU Electric Company

400 North Olive Street, L.B. 8]
Dallas, Texas 75201

Dear Mr. Cahill:

SUBJECT: SAFETY EVALUATION AND REQUEST FOR ADDITIONAL INFORMATION CONCERNING
STATION BLACKOUT ANALYSIS FOR COMANCHE PEAK STEAM ELECTRIC STATION,
UNIT 1 (TAC NO. M68530)

The TU Electric Company responses to the requirements of the Station Blackout
(SBO) rule, 10 CFR 50.63, were provided by letters dated November 5, 1930 and
November 22, 1991. The information provided by these responses has been
reviewed by the NRC staff and Science Applications International Corporation
(SA1C), under contract to the NRC. The enclosure provides the staff's
preliminary safety evaluation (SE) and the SAIC Technical Evaluation Report
(TER) SAIC-91/1803, "Comanche Peak Steam Electric Station, Unit 1. Station
Blackout Evaluation,” (Attachment to Enclosure). The SE contains
recommendat ions which include a request for additional information (revised
response) to be submitted for NRC review. This response, which is Timited to
the values and justification of input parameters used in the control room
temperature transient analysis, should be submitted no later than March 31,
1992.

In addition, the following areas may require followup inspection by the NRC to
verify that the requirements of the SBO rule have been satisfied. The staff
is developing guidance for this followup inspection to verify the following:
a. Hardware and procedural modifications;

b. SBO procedures in accordance with R.G. 1.185, Position 3.4, and
NUMARC 87-00, Section 4;

c. Operator staffing and training te follow the identified actions in the
procedures;

d. Emergency Diesel Generator (EDF) reliability program meets, as a minimum,
the guidelines of R.G. 1.155;

e. Equipment and components required to cope with an SBO are incorporated in
a QA program that meets the guidance of R.G. 1.155, Appendix A, and,

f. Actions taken pertaining to the specific recommendations noted in the SE.
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Mr. William J. Cahill, Jr, -

The guidance grovided on Technical Specifications (7S) related to 3BO states
that the 15 should be consistent with the Interim Commission Policy Statement
on Technical Specifications. The staff has taken the position that 15 are
required for SBO response equipment. However, the question of how
specifications for the SBO equipment will be applied is currently being
considared generically by the NRC in the context of the Technical
Specification Improvement Program and remains an open item ar this time. In
the interim, the staff expects plant procedures to reflect the appropriate
testing and surveillance requirements to ersure the operability of the
necessary SBO equipuwent. If the staff later determines that 1S regarding the
SBO ecuipment is war,.nted, licensees will he notified of the implementation
requirements.

The reporting requirements contained in this letter affect fewer than ten
respondents: therefore, OMB clearance 1s not required under Public Law 96-511.

Sincerely,

Original Signed By

Thomas A. Bergman, Projecy Manajer
Project Directorate V-

Division of Reactor Projects 111/1v/V
Office of Nuclear Reactor Regulation

Enclosure: DISTRIBUTION:
Safety Evaluation Docket File EPeyton
HRC/PDR LYandell, RGN-JV
cc w/enclosure: Local PDR 06GC
See next page POIV-2 Reading File EJordan
PDIV-2 Plant File ACRS (.0)
BBoger TBergman
MVirgilio CThomas
FRosa
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Mr. William J. Cahill, Jr.

cc w/enclosure:

Senior Resident Inspector

U.S. Nuclear Regulatory Commission
P. 0. Box 1029

G=anbury, Texas 76048

Regional Administrator, Region IV
U.5. Nuclear Regulatory Commission
611 Ryan Plaza Orive, Suite 1000
Arlington, Texas 76011

Mrs. Juanita E11is, President
(itizens Association for Sound Energy
1426 South Polk

Dallas, Texas 75224

Owen L. Thero, President

Quality Technology Company
Lakeview Mobile Home Park, Lot 35
4793 Cast Loop 820 South

fort Worth, Texas 76119

Mr. Roger D. Walker

Manager, Nuclear Licensing

Texas Utilities Electric Company
400 North Olive Street, L.B. 81
Dallas, Texas 75201

Texae Utilities Electric Company
t/o Bethesda Licensing

3 Metrg Center, Suite 810
Bethesda, Maryland 20814

William A. Gurchette, Esq.

Counsel for Tex-La Electric
Cooperative of lexas

Jorden, Schulte, & Burchette

1025 Thomas Jefferson Street, N.W.
Washington, D C. 20007

GDS Associates, Inc.

Suite 720

1850 Parkway Place

Marietta, Georgiz 30067-8237

Jack R, Newman, [sq.
Newman & Holtzinger
16.5 L Street, N.W,

Suite 1000
Washingten, D. C.

Chief, Texas Bureau of Radiation Control
Texas Department of Health

20036

1100 West 49th Street
Austin, Texas 78756

Honorable Dale McPherson

vCounty Judge
P, 0, Box 85]
Glen Rose, Texas

76043
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Or 1, 1988, the ' f Feder Regulations (CFR), 10 CFR Part 50, wa
amended to include a new Section 5C.€3 entitled, "Loas of A1l Alternatir
4 - ; S
urrent Fower, Station Blackout he Station Blackout (St Rule re res
' ¢ " 1 - : .
that each light-water-covled nuclear power plant be able to withstand ar
. " ct ’ > » 4 < 1 4
recover from an SBO of & spe~1fied duration. The SBO Rule also recuires
licensees to submit information as defined in 10 CFR 50,63 and to provide a
plan and scheduie Tor conformance ¢ the SBO Rule. The St Rule further
requires that the bteseline assumptions, analyses, and related information be
available for NRC review. Guidance for conformance to the SBO Rule is providec
Dy \i) Regulatory Guide (RG) 1,155, "St-tion Blackout, Z) the Nuclear
: Y , S e - & Vi = g
Management and Resources Louncil, Inc., JARC) 87-00, wuige!ines and
Techrical Bases for NUMARC Inftiatives 2ssing Station Blackout at Light
‘ - e ‘ ABA 6% AR ' il I3
Water Reactors,” and (3) NUMAE -00, oplemental Questions/Arswers an
- %l v g N o sl " T ' , 2 diem ¢ IAT
Major Assumptions,” dated December 27, 9, (1ssued to the industry by NUMAF

»

on January 4, 1

.-
-

To facilitate the NRC sta (hereafter referred to as staff) review of
licensee responses to the SBO Rule, the staff endorsed two generic response
formats, One response formet 1s for use by plants proposing to use an
te AC (AAC) power source and the other format is

g an AL independent response. The generic response formats provide
ff with @ summary of the results from the licensee’'s analysis of the

SBO coping capability. The licensees are expected to verify the

y of the results and maintain documentation that supports the stated
. Compliance to the SBO Rule is verified by a review of the licensee's
al, an avdit review of the supporting documentation as deemed necessary,
and pessible followup NRC inspections to ensure that the licensee has
implemerted the appropriate hardware and/or procedure modifications that will
be required to comply with the SBO Rule.
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The Vicensee's resporses to the SBO Rule were provided by letters from W, J,
Canili, Jr, on November &, 1990, and November 2, 19€), to the U.S. Nuclear
kegulatory Commission, Documert Contro)l Desk. A*so. there was & teleconference
between represertatives of the licensee and the NRC staff or November 1, 199),
The Vicunsee's responses were reviewd by Science Applications Internationa)
Corporation (SAICL) urder contract to the NkC, The results of the review are
documented b{ an SAIC Technica! Evaluation Report (TLR) SAIC.91/1603, "Comanche
Peat Steam Flectric Station, Unit 1, Statfon Blackout Evaluation,” (Attachmenrt).

After reviewing the licersee's submittals and the SAIC TER the staff concurs
with the SAIC analyses and conclusions as fdertifiev in the SAIC TER (refer to
the  ttachmest for deteils), The staff fincings and recommendations are
surpsrized as follows: ‘

2.1 Stetion EBlackout Durgtion

The Yicersee has calculated a minimum acceptable SBO duration of 4 hours hased
on & plant offsite AC power dosign characteristic Group “P1," an emergency AC
EAC) power configuration Group “"C," and a target Emergency Diesel Cenerator

(DGf relfability of 0.95. The licensee confirmec that the AC power design
cheracteristic Group s “P1.“ The Group “C" EAC configuretion 1s based on two
Ebks per ¢ 1t. One FAC power supply per unit 1¢ required to aparate sate
shutdown equipment f~11owing & loss of offsite power, The *arget EDG
religbility was based on Comanche Peak Steam Electric Station (CPSES), Unit 1,
having ar ave-age EfG reliability greater than 0,90 and 0,94 over the last 20
end 50 demands, Us'ig this data, the target EDG reliability (0.9%) selected by
the 1iconsee 1s appropriste anc meets the criteria specified in RG 1,155 and
NUMASE B7.00, Yowever, the licensee should also include the EDG reliability
celculations for the last 100 demands, provided the EDGs have experienced 100
demands. This documentation should be retained by the 1icersee in support of
the SBO subrittals, The "P1Y rovping is based on an {ndependence of offsite
power classification of Group "1 1/2," & severe weather (SW) classification of
Group “1," and an extremely severe weather (ESW) classification of Group "1."

After reviewing the available information in the licensee's submittials,
RG 1,155, NUMARC 87-00, and SAIC's TER, the staff agrees with the licensee's
evi'uition of a 4-hour SBC coping duration,

2.2 Statfon Blackout Coping Capability

The characteristics of the following plant s{stoms and compe .« nts were reviewed
to assue that the systems rave the avallability, adequrcy, and capability to
achieve and maintain a safe shutdown and to recover from an SBO for & 4-hour
coping duration,
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2.2.3 Coupressed Alr

The licensee stated thet atr-operated valves relied uron to cope with an SBO
for 4 hours can efther be ~perated menuclly or have sufficient backup sources
independent of the preferred Class 18 power supply.

Based on 1ts review, the steff concludes that the )icensee hes provided
gdeguate assurance that air operated valves relied upon to cope with an SEO of
4-hou;§ duration efther have sufficient backup sources or can be operated
manually,

2.2.4 Effects of Loss of Ventilation

The licensee has identified the dominant areas of concern (DACS) at the
Comanche Peak plant (see SAIC TER for the 115t of DACs and their associated
celculated temperatures) and performed plant-specific analyses in accordance
witn the guidance described 1rn NUMARC &7-00 to determine the effects of loss of
ventilation in these DACs during & d-hour SBO event, The licensee concluded
that, with the exceptiun of the ventilation fans to be installed to the
uninterruptable power supply (UPS) inverter rooms, no plant modification or
procedure change is required to provide reasonable assurance for equipment
opersbility in these DACs, The staff's evaluation of the effects of loss of
ventilation in each of these arvas 1s provided below,

2.2.4.1 ntrol Room, Electrical Equipment Areas, Containrent Ground
por, Valive-Rooms surizer Lompartment
angtr g; T ;re ‘"ﬁ‘*“hcﬁr tTon T
urs

The "icensee provided the calculated peak temperatures during a d-hour SBO
event in the above areas (see SAIC TER)., However, with respect "o the
temperature transient snalyses, the licensee has not provided the detaled
information for the «*aff to review, therefore, the staf’ has not been able to
conclude that the calculated peak temperdtures in these areas are acceptable,

%*gggg!ggg%%%gz The licensee should document all of the input parameta=s
€., equipment heat loads, personne! heat loads, thermal conductivity for

structures, room free afr volumes, inftia) temperatures, etc.) und provide the
Justification for each of these input parameters used in the temperature
transient anelyses. The licensee should provide fnput paremeters and justifi.
cations to the NRC staff foi review for the control room analysis. The nput
parameters and jJustificstion for the other rroms should be included with the
noE:Tont1tion that 1s to be maintained by the licensee in suprort of the S80
tybmittals,

2.2,4,2 UPS and Distribution Pooms

Kith an assumption of 104°F for the initia) room temperature, the liiensee
celculated a peak tungeraturc of approximately 154.6°F for the U2S ana
distribution rooms, The licensee stated that since operability of the



fnverters ‘ocated In these rooms cennot bte assured at the maximum temperatures
expected during a station blackout, & hardware modification 1s planned to
reduct these temperatures, The modification will in:ta)) DCepowered
ventilation fan: that will supply a suficient capacity of outside afr to the
UPS roums to maintain the room temperatures below the temperature at which
inverter operability can be assured, 1f necessary, this mocification wil)
21s0 include the installation of additional battery capacity.

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

Recommendation: The licensee should reevaluste the temperature rise
celcuiations Tor the UPS ang distribution rooms taking into account the
installation of the DC powered ventilation fans and verify that the maximur
temperatures expected during & d<hour SEO event are lower than the tem erature
1imit for the operability of the inverters,

2.2.4.3 Containment

The Comanche Feak plant containment is a typical large dry containment, Basec
on its review of similar largz dry containments designed for Westinghouse
reactors, the staff concludes that the loss-of-coolant accident/main steam
line break (LOCA/MSLE) temperature profile at the Comanche Peak plant will
bound the temperature profile resulting from a d-hour SBO event,

2.2.5 (ontainment lsciation

The licensee states that the plant 1ist of containment isolation velves (Clvs)
has becr reviewed to verify that valves which must be capable of being closed
Of that must be operated under station blackou: conditions can be positioned
with indication independent of the preferred and blacked-out unit's Class 1E
power supplies. The 'icensee further states that no plant modifications and
associated procedure changes ove required,

Baseo on 1ts review, the staff concludes that the conta‘nment 1solation valve
design and operatfon at the Comanche Peak plant have met the intent of the
guidance described in RG 1.155 and are, therefore, acceptable,

2.2.6 Reactor Coolant Inventory

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

licensee stated that the expected rates of reactor coolant inventory loss under
SBO conditions do not result *n core uncovery. Therefore, RCS makeup systems
under SEQ conditions are not required to maintain core cooling under natural
circulation conditinng,



Expecied raximua lotses from the RCS ere 25 gpm from each of the four RLS
pumps a1 L2500 peta and 12 gpm &1 owed by the TS for o total of 117 9¢m for
each urit, 1t was assured that the reactor was not depressurized beiow the
accumulater infection pressure of 705 psi. The licentee concluded that the
core would remein covered in excess of B hours, Based on the above perameters,
the staff's consultant calculated that the volume of water remaining in the
core o1 the end of & d-hour SBO would be 6313 cubic feet. The staff's
cunsuitant concluded, based on experience with similar 4-loup Westinghouse
pressurized water reemtors (FWRs), that the core would not be uncovered during
a & hour SBU event. Therefcre, the staff considurs that there fs reasorable
;ESurancc that the veactor coolant inventory will be adequate during & 4-hour
L' *

The rescter coolant fnventory evaluation as cescribed gbove wis based on Lthe
guidance provided in NUNARC B7-00 of 2¢ gpm per reactor coolant pump (pCF)
ser | leakege for Puks, The 26 gpm value was agreed to between NUMARC ana the
staff percing resolution of Generic Issve (G)) 23, 11 the finel resolution of
Gl-23 defines higher RCP leakage rates then assumed for this evaluatior, the
Ticensee should be aware of the potentiz! impact of this resolution on their
analyses anc actions addressing conformance to the SPC Pule.

2.3 Proposec Prucedures and Training

The )icensee stated thet plant procedures have bern reviewed and that changes
necessary to meet the guicel ines in NUMARC 87-00, Section &, will he
fmplamented in the following areas:

¢ Station tlackout response - Procedue ECA-0.0A, “loss of A1) AC Power"
E AC power restcration - Procedure ECA-0.0A, "less of A1T AC Fower'
" Severe weather « Procedure ABN-907A, “Acts of Nature"

The Ticensee &)so statec that procedure changes assouiated with 1ts proposed
modif cation in the UPS inverter rooms will be 1dentifie:, developed, and
implevented coincident with the Installation of the modification. The stcatf
did nol review the procedures or proposed procedure modificatiors. The staff
expects the licensee to fmpiement and maintain these prucedures including any
gthers that may be required tc ensure an appropriate response to an SBO event,
Although personne) training requirements for an SBO response were not
specifically adcressed by the licensee's submittal, the staff expects the
licensee to fmplement the appropriate trainirg to ensure an effective response
to an SBU event.

2.4 Proposed ¥odification

The licensee states that based on the HVAC analysis, the operability of the UPS
inverters (1r rooms 119 and 121) could not be assured at the maximum
temperatures expectcd during an SBU. As a result, & hardware modification is
planned to veduce these temperaturss. DC-powered ventilation fans will be
installed to sunply o sufficient capacity of cutside air to the UPS rcoms to
maintain tne roum tempevatures below the temperature at which inverter
operebility can be assured. During the telephone conference on November 1,
1997, with the staff, the licensee stated thut this additional capacity would



.7.

nol come from the eristing Class 1E batterfes. I1f necessary, this modification
will incluoe the ‘nstallation ¢of additional battery capacity. The new
ventilation fars will draw power from efther the existing non-Class 1t
hatteries or fror a new dedicated battery, The licensee ttated thet the UPS
roos hardware modificationt are plarned for a refueling outuge 2t least 120
days sfter receipt of the NRC Safety Evaluation Report. The sta‘f finds the
1icersee’s proposed modifications to be acceptable provided they are properly
implemer ted,

mmendaiior: The Ticensve should include » full Jescription, including the
reture and objectives ¢of the proposed modi fications 1dentified above, in the
dog:mont’t:un that 4s to be waintained by the licensee in support of the SBO
subritials,

2. Quality Assurance and Technica’ Specifications

The licenses statec that al) «quiprent required to cope with ar SBO it

sefety-related and included in the plant's QA progran, pursuant to 10 CFR &0,

Apperdis b, except for the turbine stop velves., The licensee states that

in che SBC scenario, the turbire stop valves are relied upon for irmediate
steam fsplatier, These valves are non-saiety related, but are survellled and

?|1ntui?ed per plent Technical Specification 3/4.3.4, "Turbine Overspeeu
rotection.”

The licensee ¢id not specifically acdress Quality Assurance (QA) programs or
TS for the SBO equipment, The T5 for the SBO ecuipment are currently being
considered genericully by the NRC in the context of the Technicel Specifica-
tions Improvement Program and remains an open ftem at this time, However, the
staff expects plant procedures to reflect the c?prcpriato testing and
surveillonce requirements to ensure the operability of the necrssary SBO
equiprent, 1f the staff later determines ihat TS regarding the B0 equipment
‘+ werranted, the licensee will be notified of the implemertation requirements,

?;mnd%;‘ign: The 11censee shoula verify and confirm that the ventilalion
ans an ¢ additicne) batterfes, 1f required, as discursed in Section 7.4,
ere covered by their QA program consistent with the guidance of Appendix A,

RG 1.15%5. VYerification that such a program 1s in place should be included as

part of the docimentation supporting the SB0 Rule responses.

2.6 EDG Relfability irogram

The Vicensee stated that Comanche Peak Unit 1 is committed to Safety Guide 9
(3/10/71) and the TransAmerica Delaval, Inc., EDG Reliability Program. The
1icensee further states that they will reevaluate this program upon resolution
of Generic lesue B-56, "Emergency Diesel Gererator Reliability,” *nd {ssuance
of Regulatory Guide 1.9, Revision ?, "Selection, Design, Qualification,
Thsting. and Reliebility of Desel Generator Univs Ured as Orsite Elestrical
Power Systems 2t Wuciear Power Plants,” consistent wilh the reporting
requirements of Regulatory Guide 1.9,
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The sta®f hat reviowed the licensee's responses to the SBED Rule 10 CFR 50.,¢
ard the TER prepared by the staff's corsultant, SAI( Based on our review,
" "'\‘Pr:‘ con’ |!.U' ns and (_,.'.th,b,"‘ﬁq. V‘W“ (~.~, 2', ma de @ \‘1(";1’,"0;\1 i1 th
recomrendation? temized herelr These InC ude the provisior of detatled
; informatior regarginy he temperature transient analyses for the Control Rot
and other equipment areas ifdentified in Section 2.2.4.1 for staff review,
reevaiuation ¢f temperature ise calculations and eauipment operability for the
f UPS and distribution rooms, description of the proposed medifications, and verd
fication of a QA program for the proposed ventilation fans ard battery gsst
" ate with e and 'k\'zo, t\*v‘, ’ ;:)I"". ~ Of {stent w th R “‘..((‘ Ar)“,‘.\.,,, ;‘. a
" an El re RAEL! procram that meets, as & minimum, the auidelines of | 188,
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submittal, anc naintain this documentation for further inspection and assessment
&8s ra) be undertuken by the NRC to further verify conformance wit the SBO Ryle,

Based on our review of the subnittals, we find the licensee's resporses and
proposed method of dealing with an 586 to be incomplete and the staff cannot
assesy conformance with the SBO Rule. The licensee shouls provide for staff
review the frput | meters used in the temperoture trarsfent analyses (see
suction 2,2.4,1 ¢f ohis SE) and provide justificetion for sach of these input
parariters, The 1icersee should also coniirm within 60 deys thet the
recompurcations fdentified within this SC w,)) be Implemented, Upon receipt
of the infurmation and confirnations, the staff will provide its asesssment on
Comanche Fesk s conformance to the SBO Rule, The schedule for implementation
sheuld also be proviced in accordance with 10 CFR 50.63(c)(4),

Attachment:

SKIC-91/1803, Yechnica) Evalueticn Report,
Conanche Peak Steam Electric Station,
Unit 1, Station Bleckout Evaluation

Dete: February 27, 19867



Attachment 1
SAIC-91/1803

TECHNICAL EVALUATION REPORT

COMANCHE PEAK STEAM ELECTRIC STATION
UNIT 1

STATION BLACKOUT EVALUATION

TAC No. 68530

SAIC

Science Applications International Jorporatio=
An Empiloyee -Owned Lomnsny

Tinal
December 13, 1991

Prepared for

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Contract NK -03-87-029
Task Order No. 116
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Tk INICAL EVALUATION REPORT

COMANCHE PEAK STEAM ELECTRIC STATION UNIT 1
STATION BLACK2UT EVALUATION

1.0 BACKGROUND

On July 21, 1988, the Nuclear Regulatory Commission (NRC) amended its
regulations in 10 CFR lart 50 by adding a new section, 50.63, "Loss of All Alternating
Current Power” (1). The objective of this requirement is to assure that all nuclear
nower plants are capable of withstanding a station blackout (5BO) und maintaining
adequate reactor core covling and appropriate containment integrity for a required
duration. This requirement is based on information developed under the
commission study of Unresolved Safety Issue A-44, "Station Blackout” (2-6).

The staff issued Regulatory Guide (RG) 1.155, "“Station Blackout,” to provide
guidance for meeting the requirements of 10 CFR 50.62 (7). Concurrent with the
development of this regulatory guide, the Nuclear Utility Management and
Resource Council (NUMARC) developed a document entitled, "Guidelines ar.d
Technical Basis for NUMARC Initiatives Addressing Station Biackout at Light
Water Reactors,” MUMARC 87-00 (8). This document provides detailed guidelines
and procedures on how to assess each plant's capabilities to comply with the SBO
rule. The NRC staff reviewed the guidelines and analysis methodology in
NUMARC 87-00 and concluded that the NUMARC document provides an
acceptable guidance for addressing the 10 CFR 50.63 requirements. The applicaiion
of this method results in selecting a minimum acceptable SBO duration capability
from two to sixteen hours depending on the plant's characteristics and
vulnerabilities to the risk from station blackout. The plant's characteristics affecting
the required coping capability are: the redundancy of the onsite emergency AC
power sources, the reliability of onsite emergency power sources, the frequency of
loss of offsite power (LOOP), and the probable time to restore offsite power.

In order to achieve a consistent systematic respon . from licensees to the SBO
rule and to expedite the staff review process, NUMARC developed two generic
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EVALUATION

Proposed Station Blackout Duration

Licensee's Submittal

The licensee, Texus Utilities (TU) Electric Company, calculated (13) a
minimum acceptable station blackout duration of four hours for the
Comanche Peak Steam Electric Station (CPSES) Unit 1 site. The licensee
stated that no modificaidons are required to attain this coping duration.
The plant factors used to estimate the proposed SBO duration are:

1 Offsite Power Design Characteristics

The plant AC power design chacacteristic group is "P1" based on:

a. lndependence of the plant offsite power system charcteristics of

/3"

b Expected frequency of grid-related LOOPs of less than one per 20

yiars,

¢ Estimated frequency of LOOPs due to extremely severe wenather

(ESW) which places the plant in ESW Croup “1," and

Jd Estimated frequency of LOOPs due to severe weather (SW)
which places the plant in SW Group "1."

2. Emergency AC (EAC) Power Configuration Group

The EAC power configuration of the plant is "C." CI'SES is equipped
with two emergency uiesel generators per unit. One EAC power supply
per unit is necessary to operate safe-shutdown equipment fcllowing a

lc s of offsite power.



3 Target Emergency Diesel Generator (ELG) Reliability

The hicensee has selected target EDG reliability of 0.95 for the CPSES
EDCs. This ‘arget reliability was selected based on having a unit
average EDG reliability for the last 20 demands greater than 0.90, and
for the last 50 dernands greater than 0.94.

Review of Licensee's Submittal

Factors which afiect the astimation of the sBO coping duration are: the
<stimated frequency of LOOPs due to ESW and SW conditions, tie
independence of the offsite power system groupirg, the expected frequency of
grid-related LOOPs, the class fication of EAC, and the selecticn of EDG target
reliability.

Using Table 3-2 of NUMARC 87-00, the expected frequency of LOOPs due to
ESW conditions places the CPSES site in ESW Group "1," waich is in
agreement with what was stated in the licensee's subrittal (13).

Using data from Table 3-3 ¢ NUMARC 87-00, the expected frequency of
LOOPs due to SW conditions pl ce the CPSES site in SW Croup "1," which is
in agreement wilh what was stated in the licensee's submittal (13). This
calculation was performed with the condition that there are multiple rights of
way among the incoming transmission lires, consistent with information
provided in the FSAR (12).

The licensee stated that the independence of the plant »ffsite power system
grouping is “11/2." A review of the CP5ES FSAR (12) shows that:

~
) Thc@ has 345 kV and 138 kV switchyards that are physically and
electrically independent;

2. During normal operation, 345-kV power is provided to the CPSES Unit 1
emergency buses from the 345 kV switchyzrd and the Startup
transformer (SUT), XST2;



3. In the event (hat the Unit 1 SUT becomes uaavailable to its normally fed
Class 1E buses, power is made available from the Unit 2 SUT (XST1) by
an - tomatic transfer. According to the FGAR [12), each SUT has the
capacity to carry the required Class 1E loads for both units during all
modes of operation.

Bas2d or: the above and the criteria stated in Table 5 of RG 1.15¢, .he plant
independernce of offsite power system group is classified as "12 "

Establishment of the proper Emergency AC (EAC) Configuration Group is
based on the number of available EAC sources and the number of EAC
sources required to operate safe shutdown equipment following a LOOP.
Each unit has *wo dedicated EAC sources, one of which is required after a
LOOP. We agree with the licensee's assessment which places the plant in
EAC Group ".."

The licensee selected (13) the EDG target reliability of 0.95 based upon having
ar average reliability for (he last 20 demands greater than 0.90 and for the last
50 demands greater than 0.94. Althcugh this is an acceptable criterion for
chousing an EDG target reliability, the guidance of RG 1.155 requiies that the
EDG statistics for the last 100 demands also be calculated. Without this
information, we are unable to adequately judge how well the EDGs have
performed in the past and if there cthould be uny concern. We are unable to
verify the demonstrated start and load-run reliability of .he plant EDGs. This
information is only available onsitc as part of the submittal's supporting
doruments. Reliability data from NSAC-108 was not available in this case, as
CPSEG Uait 1 was not licensed until August, 1990 and NSAC-108 covers the
years 1983-1985. Nevertheless, the licensee needs to have an analysis showing
the EDG reliability statistics for the last 20, 50 and 100 demands in its SBO
submittal suppcrting documents.

The licensee stated (13) that TU Electric is conumitted to Safety Guide 9
(3/10/71) and the TransAmerica Delaval, L2, EDG Raliability Program. The
licensee stated that it wil! reevaluate this program upon resolution of Generic
Issue B-56, "Emeigency Diesel Generator Reliability " and the issuance of
Regulatory Guide 1.9, Revizion 3, "Selection, Design, Qualification, Testing,
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and Reliability of Diesel Generator Units Used as Onsite Electrica! Power
Systems at Nuclear Power Plants," consistent with the reporting requirement;
of Regulatory Guide 1.9.

With regard tc the expected frequency of grid-related LOOPs at the site, we can
not confirm the stated results. The historical data with regard to LOOP events
in the U.S. contained in NUREG/CR-3992 (3) is not applicable (o CPSES, as it
only covers the years 1973-1980. In the absence of any advers¢ information,
we agree with the licensee's statement.

Based o1 the above, we agree with the licensee s claim that the offsite power
design characteristic of the CPSES Unit 1 site {s “P1" with a minimum
required 5BO coping duration of four hours.

Station Blackout Coping Capability

The plant coping capability with an SBO event for a required duration of four

honrs is assessed with the following results:

1. Condensate Inventory for Decay Heat Removal
Licensee's Submittal

The licensee stated (13) that a site-specific calculation determined that
187,200 g lons of water would be required to cooldown the reactor
coolant system, remove decay heat, and restore steam generator levels
during a four-hour SBO event. The licensee stated (13) that the
minimum permissible condensate storage tank (CST) level per
technical specifications provides 282,540 gallons of water, which
exceeds the quantity required for coping with a four hour SBO event.

Review or Licensee's Submittal
Using the expression provided in NUMARC 87-00, we estimated that
75,451 gallons of water would be required to remove decay heat during

a four-hour SBO ovent, assuming that no primary system cooldown is



attempted. This estimate is based on the maximum licensed core
thermal rating of 3411 MW!1 listed in the CPSES FSAR (12). The
licensee statea that it has considered the effect of RCS cooldovn and
steam generator blowdown in its calculation. We didn't repeat the
licensee's caiculations. However, based on our experience with similar
PWRs we concur with the licensee that, based o1 a minimum
condensate level of 282,540 gallons, the site has sufficient condensate to
cope with a four hour SBO event.

Class-1E Battery Capacity
Licensee's Submittal

The licensee stated (13) that a battery caprcity calculation has been
performed pursuant to Section 7.2.2 of NUMARC 87-00 to verify that
the Class 1E batteries have sufficient capacity to supply the connected
loads continuously during a for hour SBO event. This calculation took
no credit for load shedding and was performed in accordance with IEEE
Std-48%, In its HVAC calculation for the battery room the licensee
calculated a minimum battery room téfnperature of 67°F. The licensee
performed a battery sizing calculation that assumed an electrolyte
temperature of 65°F and concluded (13) that, even without load
shedding, the heaviest loaded battery has sufficient capacity to carry its
load for a four hour period and provide sufficient DC power for Diesel
Generator field flashing.

In response to questions raised at the November 1, 1991 telephone
conference, the licensee stated (14) the following assumptions used in

the battery capacity calculation:

* A temperature correction factor of 1.08 based on a minimum
expected electrolyte temperature of 65°F was used;

* A 25% aging factor was used;
* A design margin of 25% to 35% was used {or all batteries;

9
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Effects of Loss of Ventilation
Licensee's Submittal

The licensee stated (13) that as part of its HVAC analysis, all of the areas
containing SBO equipment required to cop. with an SBO are
considered tu be dominant areas of concern (DACs), and that all of the
equipment has been evaluated for operability in accordance with
NUMARC 87-00 guidelines.

CPSES-specific calculations identified the following areas as DACs:

FRSUNEVUSERTUIESTFRERLENSEINGE LI IAFABDVAINNESROGAI VSN D RENRES W

Area/Room Max. §80
Number Description Temp (°F)
R N NN R NS TN R NS SRR RS

ne UPS & Distribution Room Train B 1546

1 UPS & Distribution Room Train A 1545

154 Containment Ground Floor 150 4

15% Valve Room 1504

161A Pressurizer Com| artment 1504

23 Valve Roora 1504

108 Main Steam Menetration Area 1416

109 Main Stearn Peuetration Platform 1416

74 Turbine-Driver AFW Pump Room 1311

83 Electric Equipment Area 120.7

135 . Control Room 120.5

FEAESAEFINASUARIEUSIFANESS S YA NERRPASENOArY IS UENERNESREES

The licensee siated (14) that the Systerns Improved Numerical
Differencing Analyzer (SINDA) computer code was used for all of its
room analyses, except for containment where CONTEMPT-1.T26 was
used. Both codes determine temperatures as a function of room
volumes and how they interact with other rooms, concrete, metal and
naturzl convection airflow. Aralyses are organized by building/room
and also take into account the affect of the temperature outdoors as it
varies diurnally. Heat addition from electrical equipment, mechanica!

12






ceiling and “egg crate” material over the horseshoe area. No credit
was taken for the heat sink capacity of the massive metal seismic
ceiling supports in the control room. No credit was taken for
mechanical equipmint or piping heat in the control room.

* Credii is taken for opening  vs and/or cabinets in the control
room, battery charger and inverter rooms to mitigate the effects of
internal heating of electrical equipment. Procedure ABN-601 ,
‘Response to a 138/346 kV System Malfur.ction,” governs these
actions.

¢ Inverter efficiencies of 77% for the 7.5 KVA units and B5% for the 10
FVA units were assumed.

¢ For the containment the licensee assumed an initial temperature of
120°F, a heat addition rate of 666 Btu/hr from piping and equipnient
and thermal conductivities of 26 BTU/hr-{t-°F for steel and 0854
BTU /hr-ft-°F for concrete. Decay heat rate and seal leakage were
determined to be unnecessary based on a LOCA/MSLB temperaiure
profile provided in the licensee's submittal.

In addition, the licensee provided (14) a tabular list of the material
properties used as SINDA input.

The licensee has determined that the final calculated temperature of
120.5°F for the cornitrol room does not prevent the operators from
performing necessary actions, nor does it affect the operability of
control room equipment and insirumentation.

The licensee calculated (13) a minimum temperature for the battery
room of 67°F. In its battery sizing calculation, the licensee
conservatively assumed an electrolyte temperature of 65°F.

The licensee stated (13) that a Westinghouse calculation of the
temperature response of a large dry containment like Comanche Peak's

indicates that (emperatures inside containment, resulting from the loss

14



of ventilation during an $BO, are enveloped by the loss-of-coolant
accident (LOCA) and high-energy line break (HELB) temperature
profiles.

The licensee concluded (13) that no modification or associated
procedure changes were required to provide reasonable assurance of
equipment operability for any of the equipment except the
uninterruptable-power-supply (UPS) inverters located in rooms 119
and 121. Since operation of the inverters cannot be “ssured at the
maximum temperatures expected during an SBO, a hardware
modification is planned to reduce these temperatures (see Section 3.4).

Review of Licensee's Submittal

The licensee's calculations were neither received nor reviewed. The
information provided by the licensee is inadequate to make a
judgement on the accuracy of the calculated final temperatures. The
licensee stated that it has assessed equipment operability at the reported
final temperatures and has concluded 4hat equipment operability
would not be degraded in any of the rooms examined, with the
exception of the UPS inverter rooms.

We have reviewed the information provided by the licensee and
categorized our response according to the .evel of information
available with regard to the heatup calculation fur each room. Our
review will be divided into three paris. The first part provides a
general comment with regard to one of the quantifying assumptions
used by the licensee in all of its heatup calculations. The second part
will address those areas where there is insufficient information for
comment. The third part will individually address each area where the
licensee has provided specific information with regard to its heatup
calculations.

15



General Comment:

Throughout the calculations, the licensee assumes a concrete thermal
conductivity of 0.854 and 0.92 (Btu/hr ft °F). These values have
previously been considered too high and therefore non-conservative
for SBO analysis. A more appropriate and acceptable value of 0.7 needs
to be used.

Areas with insufficient information to comment:

Assumi.g that the calculated temperatures provided by the licensee
conservatively represent the room conditions auring an SBO and
taking into account the licensee's assessment of equipment operability
at the calculated temperatures, we consider the licensee's analysis to
conform with the SBO rule pending future review of the licensee's
heatup calculations (including the quantifying assumotions, initial
temperatures, heat loads, room areas, any other supporting
information used as input to the SINDA computer code and the
SINDA program qualification package) for the following rooms:

- Containment Ground Floor (154)

- Valve Rooms (23 and 155)

« Pressurizer Compartment (164A)

«  Main Steam Penetration Area (108)

- Main Steam Penetration Platform (109)
«  Turbine-driven AFW Pump Room (74)

Comments related to specific rooms:
* Control Room and Electrical Equipment Area

The licensee's calculated temperature for the Control Room of
120.5°F and for the Electrical EQuipment area of 120.7 are of concern.
Without knowledge of the total heat loads, room areas and
quantifying assumptions used in the SINDA computer code used by
the licensee, we do not have any confidence that these are

16




conservative results. The licensee needs to provide additional
information (including the quantifying assumptions, initial
temperatures, heat loads, room areas and any other supporting
information used as input to the SINDA ¢ ‘mputer code) to verify
that the Co:uitrol Room and Electrical Equipment Area heatup
calculations were based c¢n a conservative analysis.

The licensee used the maximum operating temperature of 80°F as
an initial Control Room temperature in its temperature rise
calculation. This value is non-conservative unless there exists
administrative controls to verify that this temperature will not be
exceeded during normal operztion of the plant. Otherwise, the
licensee needs to use as an initial temperature the maximum
«emperature allowed by technical specifications.

UPS and Distribution Rooms

The licensee assumed inverter efficiencies of 77% for the 7.5 KVA
units and 85% for the 10 KVA units. We pelieve these efficiencies
are non-conservative. Based on our experience, a more realistic
efficiency assumptions for 7.5 KVA and 10 KVA inverters are /5%
and B0% respectively. The licensee needs to use the inverter
efficiencies recommended above, or provide technical justification
for the use of higher inverter efficiencies in its analysis. In addition,
the licensee must verify that the heat !2ss associated with the
inverters is based on the rated load for each inverter and as the
inverters are considered constant heat loss equipment (i.e.
independent of actual load).

The licensee concluded that the operation of the inverters in the
UPS and Distribution rooms cannot be assured at the maximum
ternperatures expected during an SBO. The licensee is planniag to
install DC powered ventilation ‘ans in these rooms that will supply
a sufficient capacity of outside air to these rooms to mairtain the
room temperature below the temperature at which inverter
operability can be assured. We accept the licensee's reso'ution to

17
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Containment Isolation
Licensee's Submittal

The licensee stated (13) that the plant list of containment isolation
valves (CIVs) has been reviewed to verify that valves which must be
capable of being closed or that must be operated (cycled) under station
blackout conditions can be positioned with indication independent of
the preferred and hlacked-out unit's Class-1E power supplies. The
licensee stated that no plant modifications and associated procedure
changes were determiried to be required.

Review of Licensee's Submitta]

Ueil.g information contained in F5AR Tables 6.2.4-1, t.2.4-2 and 6.2.4-3
(12) we reviewed the list of plant CIVs to determine those which could
not be excluded from consideration using the five criteria of RG. 1.155.
Our review did not identify any valves which could not be excluded
using the five exclusion criteria of R.G. 1.155. Thus, we conclude that
all valves which must be capable of being closed or that must be
operated (cycled) under station blackout conditions can be positioned
with indication independent of the preferred and blacked-out unit's
Class-1E power supplias.

Reactor Coolant Inventory
Licensee's Submittal

The licensee stated (13) that a plant-specific analysis of RCS inventory
assumed that reactor coolant pump lealkage is initiaily 25 gpm/pump
and decreases with decreasire RCS pressure. This analysis shows th
the expected rates of RCS inventory loss under SBO cunditions .o not
result in core uncovery in tour hours. Therefore, makeup systems, in
addition to those currently available under SBO conditions, are not
required to maintain core cooling under natural recircuation.

19
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3.3

Proposed Procedure and Iraining

License¢'s Submittal
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40  CONCLUSIONS

Based on our review of the iicensee's submittals and the information
available ir *h2 FSAR for CPSES Unit 1, we find that the submittal conforms with
the requirements of the SBO rule and the guidance of RG 1.155 with the tollowing
exceptions:

- ¥ Effects of Loss of Ventilation

We coasider tle licensee's analysis t¢ conform with the SBO rule
pending future review of the licensee's heatup calculations (including
the quantifying assumptions, initial temperatures, heat loads, room
areas, any other supporting information used as input to ths SINDA
computer code and the SINDA program qualification package) for the
following rooms:

- Containment Ground Floor (154)
- Valve Rooms (23 and 155)
Piessurizer Compartment (164A)
- Main Steam Denetration Arez (108)
- Main Steam Penetration Platform (109)
= Turbine-driven AFW Pump Room (74)

Based upon a review of tne information provided by the licensee, we
have concerns in the following areas:

General

Throughout the calculations, the licensee assures a concrete thermal
conductivity of 0.854 aad 0.92 (Btu/hr tt °F). These values have
previously been considered too high and therefore non-conservative
for SBO analysis. A more appropriate and acceptable value of 0.7 needs
to be used.

23
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The licensee needs to provide additional information (as described in
Section 3.2) io verify that the Control Room and Flectrical Squipment
Area heatup calculations were based on a conservative analysis. The
licensee used the maximum operating temperature of 80°F as an initial
Control Room temperature ir. its temperature rise calculation. This
value is non-conservative unless there exists administrative controls
to verify that this temperature will not he exceeded during normal
operation oi the plant. Otherwice, the licensee needs to use as an
initial teriperature the maximum temperature allowed by technic:'
specifications.

UPS and Distribution Rooms

The inverter efficiencies assumed by the license in its calculation are
non-conservative. The licensee needs to use more conservative
inverter efficiencies (as recommended in Section 3.2), or provide
tecnnical justification for the use of higher inverter efficiencies in iis
analysis. The licensee needs to verify that the inverter heat loads are
based on design loads rather th.n SBO loads which are expected to be
much less. The licensee is planning to install DC powered ventilaton
fans in these rooms reduce the temperature during an SBO and insure
inverter operavility. We accept the licenses's resolution to this
problem. However, the licensee needs to re-evaluate the temperature
rise calculations for these rooms taking into account the above
considerations regarding inverter efficiencies and heat loads.

Because of the vanability among plants, the licensee cannot use a
generic analysis without justifying its applicability to the plant in

question. The licersee needs to provide additional irformation to
verify that the LOCA/MSLB temperature profile bounds an SBO event.

24



2 Preposed Modification
The licensee needs to provide assurance that its proposed moditicatior
to reduce the temperature in the UPS inverter rooms will not impact
the capability of the Class 1E batteries to supply SBO lozds during a four
hour SBO event
In addition, our evaluation found several areas where the licensee may
need (0 perform re-evaluations, come of these may rosuli in
modifications/changes to the existing equipment
25
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