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enclosure to this letter identifies information that we require
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#i11 submit nursuant to our Order for Modification of License dated
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identified (e.gz., potential boron precipitation for PWRs, single
failure analvsis), but has been repeated here for completeness.
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Attachment 1
REQUIRED INFORMATION

Break Spcctrdm arnd Partial Loop Operntioq_

The information provided for each plant shall comply with the
provisions of the attachcd nemorandum entitled, "Minimum Requirements
for ECCS Break Spectrum Submittals."

Potential Boron Prec pitation (PUR's Only)

The ECCS syctem in each plant should be evaluated by the applicant
(or licenscc) to show that significant changes in chemical concentrations
will not occur during the long term after a loss-of-coolant accident
(LOCA) and these potential changes have been specifically addressed by
appropriate operating procedures. Accordingly, the applicant should
revicew the system capabilities and operating procedures to assure that
boron precipitation would not compromise long-term core cooling capability
following a LOCA. This review should consider all aspects of the specific
plant design,including compcnent qualification in the LOCA environment in
addition to a detailed review of operating procedures. The applicant
should examine the vulncrability of the specific plant design to single
failures that would result in any significant boron precipitation.

Sincle Failure Analvsis

A single failure eveluation of the ECCS should be provided by the
applicant (or licensee) for his specific plant design, as required by
Appendix K to 10 CTR 30, Scetion 1.D.1 In perf{orning this evaluation,

the effects of 2 single failure or operator error that causcg any manually
controlled, electricallv-onporated valve to move to a position that could
adversely affect the ECCS must be consicered. Therefore, if this consic-
eration has not been specificzally reported in the past, the anplicants
upcoming submittzl must zddress this consiceration. Include a list ol nll
of the ECCS valves that are currently roquired by tae slant Technical
Specifications to have power disconnected, and anv proposed plant
modifications and changes to the Techrical Specificatiens tuat nizat oe
required in order to pretect against any loss of saiety function caused

by this type of failure. A copy of Branch Technicul Positien EICSD 18
from the U.S. Muclear Regulatory Commission's Standard Review Plan is

attached to provide you with guidance.

The single failure cvalurtion should include the potential for
passive failures of fluid systems during long term cooling following a
LOCA as well as single failures of active compenents. For PWR plants,
the single failure analysis is to consider the potential boron concentra-
problem as an integral part of long tecrm cooling.

Submerped Valves

The applicant should review the specific equipment arranpement with=
in his plant to determine il any valve motors within containment will
become submerred followinn a LOCA., The review should include all valwve
motors that may become subnerged, not only those in the satfety injection
system, Valves in other systems may be needed to limit boric acid con-
centration in the reactor vessel during long term cooling or may be
required for containment isolation,



Thie applicant (or licensce) is to provide the following information, for

each plant:

(1)

Whether or not any valve motors will be submerged following a LOCA in

the plant being reviewed.
(2) 1f any valve motors will be flooded in their plant, the applicant (or
licensce) is to:

(a) 1dentify the valves that will be submerged.

 (b) Evaluate the potential conscquences of flooding of the valves

; for both the short term and long term LCCS functians and
containment isclation. The long term should consider the
potential problem of excessive concentrations of boric acid in
PWR's.

(¢) Prozose a interim solution while neccssary modifications are
being designed and implemented. (currently operating plants
only).

(d) Propose design changes to soive the potential flooding problem.

§, Containment Pressure (PUR's Onlvy) ;

The contairment pressure uscd to evaluate the per{ormance capability of
the ECCS shall be calculated in accordance with the provisions of
Branch Technicnl Position €S2 6-1, which is enclosed.

6. low LCCS Reflood Rate (Westinghouse NS8SS Only)
Plants that have a Vestinghouse nuclear stean supnly shall perfomm
their ECCS analyses utilizing the proper version of the evaluation model,
as defined below:
(1) ‘ihe December 25, 1974 version of the Westinphousz evaluatien
model, i.e., the version without the rodificaticns describec in
VCAP=£471 is ac *able for previously analvzed plants {or which
the peak clad temperature turnaround was identificd prior to the
reflood rate decrcasing helew 1.1 inches zer second or for wihich
the reflood rate was identified to rerain above 1.0 dineh por
gsecond: conditicons for which the Dacember 25, 1974 and viareh 13,
1975 versions would be eguivaiont,

(2) The March 15, 1975 version of the Yestinghouse evaluation model

is ar acceptadble rodel to be used for all previously analveed
planty for which the peak clad tempevature turnarouad was identi-
fiod to occur after the reflood rate decrcased below 1.1 fnches
per .econd, and for which am coolina conditions (reflood rate
less than 1 inch per sccond) exist prior to {he time of peak clad
temperature turnaround. The Mareh 15, 1975 wversion will be used
for all futurec plant analyscs.
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11.

MINIMUM REQL EMENTS FOR FCCS BREAK SPECTRU  SUBMITTALS

INTPODUCTION

The following outline shall be used as a guideline in the evaluation of LOCA
brezk spectrun submittals. These guidelines have been formulated for
contemporary rezctor designs only and must be re-assessed when new reactor

concepts are submitted.

The current ECCS Acceptance Criteria requires that ECCS cooling performance
be calculated in accordance with an acceptadle evaluation modecl and for a
nuzber of postulated loss-of-coolant accidents of dif ferent sizes, lecations
and other properties sufficient to orovide assurance that the antire spectrun
of postulated less-of-coolant accicents is covercd. 1na addition, the
calculation is to be concucted with at least taree values of a discharpe
coefficient (Cp) applied to the postulated break arca, these values spanning

the range from 0.6 to 1.0.

Sections ITA and ITIA define the acceptable break spectrum for most operaiing
plents which have received Safety Orders. Sections 118 and 1118 define the
break spectrum requirements for most CP and OL case work (exceptions noted
jater). Sections IIC and 11I1C provide &n outline of the minimum requirements
for an acceptabdle complete break spectrim. Such a complete break spectium
could be appropriazciy Te-erenced by some plants. Sections 111D and IIIE
provide the exceptions to certain plant types noted above.

A plant due to reload a portion of its core will have previously submitted all
or part ol a break spectrum analysis (either by reference oY by specific
caleulations). If it is the intention of the Licensee toO replace expended
fuel with new fuel of the same design (no mechanical design differences vhich
could nffect therzal and hydraulic perforrance), and if{ the Licensce intends
to operate the releaded core in compliance with previously approvecd Technical
Specifications, no additional calculations are required. 1f the reload core
design has chanped, the Licensee shall acdopt either of Sections 1lA or 130
or of Sections 111\ or 111C of this decument, as appropriate 10 the plant’

e P
“R)., The criterion {or establishing wheth naragrach A or C

type (BVR or Ti 15

shall be satiefind will be determined on the basis of whether the Licensee

can demonstrate that the shape of the PCT versus breoak size curve has not
ficd as a conscquence of changes to the reload core design. When

been modific

the vcload is supplied by a rource other than the N8SS supplier, the break
gpectrum analyces specified by Sections 1I1C or I1I1IC shall be submitted as a
pininmun (28 appropriate to the plant type, BWR or PWR). Additional sonsitivity
studies may be required to assess the sensitivity of fuel changes in such areas
as single failures and reactor coolant pump performance.

PRESSURIZED WATER REACTORS

A. Operatine Reactor k~analvees (Plants for which Safety Orders were issued)

1f calculational changos* were made to the LBM** to make it wholly in

* Calculational chanpes/Model chanses=-~those revisions made to calculational
techniques or fixed parancters used tov the referenced complete spectuum.

+* LRM=-Larpe Break Model s SpM-=Small Rreak Model



conformance wi

10CFRS0, Appundix K, the fol’ ‘ing minimum number of break

slzew should he rcanalyzed, Fach sensitivity study performed during the
development of the 1NCCS evaluation model shall be {ndividually verified as
remaining applicable, or shall be repeated. A plant may reference o break
spectrum analysis conducted on another plant if it is the same confipuration

and core design.

1.

2.

1f the larpest break size results in the hiphest PCT:

2. Reanalyze the limiting break.
b. Reanalyze two smaller breaks in the large break region,

1f the largest break size does not result in the hiehest PCT:

a. Reanalyze the limiting break.

b. Reanalyze a break larger and a break smaller than the liniting
break. If the limiting break is outside the¢ range of MMoody
multiplicrs of 0.6 to 1.0 (i.e., less than 0.6), then the limiting
break plus two larger breaks nust be analyzed.

1f calculational changes have been made to the sEM to make it wholly in

conformance with 10CFR50, Appendix K, the analysis or the worst S

mal) break

(SEM) as previously deternined from paragraph C below should be repeated.

New CP and CL Case Work

A complete bhreak spectrun ehould be provided in accordance with paragraph C
below, except for the following:

1.

1f a new plant is of the same general desipn as the plant used as a

basis for a referenced complete spectrum analysis, but operating

PCT ‘o natalewater

ins in more than 20°F
reforenced

parameters have channed which would dncredisc o

reaction, or approvad caleulational chanpee result

change ir PCT have ween made to the [CCS madel used
e

complete spectiun, the analyses of pavagraph A bove thould be provided
plus a minimun of three £ 1 Lreaks (SHM), one of which is th
transition break.* The ghane of the brerak spectrum in LAC referonced
analysis should be justified as remaining applicable, inclucing the
sensitivity studics uscd as a bzsis for the ECCS cvaiuation model

1f a new plant (configuration and core design) is applicable teo all
generic studies because it is the same with respect to the generic
plant design and paraucters used as a basis for a refercnced comnlete
spectrun defined in paragraph C, and no ealculational chaures riesulting
in more than 20°F change in ICT were made to the ECCS madel usud for
the referenced complete spectrun, then no new spectrum analyses are
required. The now plant may instead reference the applicoble analysis,

% Transition DBreak (TB)=-that break size which is analyzed with both the

LM and SBM.

‘ - . & I o o ] . e in B i SO
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c.

Minimum Requirenents for a Complete Break Spectrum

Since it is expected that applicants will prefer to reference an applicadble
complete breaw spectrum previously conducted on another plant, this
paragraph defines the pinizun number of breaks required for an acceptable
complete break spectrum analysis, assuning the cold leg pump discharge is
established as the worst brecak location. The worst single failure and
worst-case rcactor coolant pump status (ruaning or tripped) shall be
established utilizing appropriate sensitivity studics. These studies
should show that the worst single failure has been justified as a function
of break size. Each sensitivity study published during the development

of the ECCS evaluation modcl shall bde individually justified as remaining
applicable, or shall be repeatced. Also, a proposal for partial leop
operation shall be supported by identifying and analyzing the worst break
size and location (i.e., idle loop versus operating loop). In adédition,
sufficient justification shall be provided to conclude that the shape of
the PCT versus 2reak Size curve would not be significantly altered oy the
partial locp configuration, Unless this information is provided, plant
Technical Specifications shall not permit opcration with one or nore

idle rcactor coolant pumps.

It nmust be demonstrated that the containment design used for the break
spectrum analysis is appropriate for the specific plant analyzed. It
should be noted that this analysis is to te performed with an approved
evaluation model wholly in conformance with the current ECCS Acceptance
Criteria.

1. LBM--Cold Leg-Reactor Coolant Pump Discharge

a. Three guillotine type breaks spanning at lcast the range of
Moody tultipliers between 0.6 and 1.0.

b. One split type break cquivalent in size to twice the pipe
eross-scctional area.
c. Two intermediate split type breaks.,
' J ¥

d. The large-break/small-break transition split.
2. LBM--Colé¢ Leg-Reactor Coolant Pump Suction

Analyze the largest break size from part 1 above. If the analyscs in
part 1 abe would indicate that the worst cold leg break ig an
{ntermecia ronk size, then the largest break in the punp suction
should be yzed with an explanation of why the same trend would
not apply.

a
ve §
te b
anal

3. LBM--liot Leg Piping

Analyze the largest rupture in the hot leg piping.



I11.

4. SBM-=Split.

Analyze five different small break sizes. One of these breaks must
include the transition split break. The CFT linec break must be
analyzed for K&W plants. This break may also be one of the five
small breaks.

BOILING WATER REACTORS

The generic model developed by General Electric for BWRs propos:d that eplit
and guillotine tvpe breaks are equivalent in determining blowdown phenemena.
The staff concluded ihis was acceptable and that thc break arca may be
considered at the vessel nozzle with a zero loss coc{ficicnt using a two
phase critical flow model. Changes in the break area arc equivalent to
changes in the Moody multiplier. ;

The mininum number of breaks recuired for a cormnlete break spectrun analysis,
assuming 2 suction side recirculation line breal is the design basis accident
(D3A) and the worst single failure has been established utilizing appropriate
sensitivity studies, are shown in paragreph C below. Also, a proposal for
partial loop cperation shall be supported by identifying and analyzing the worst
break size and location (i.e., idle loop versus operating loop). In addition, .’
suf ficient justification shall be provided to conclude that the shape of the
PCT versus Break Size curve would not be signif{icantly altered by the partial
loop configuration. Unlecs this information is provided, plant Technical
Specifications shall not permit operation with one or more idle reacter

coolant pumps. i

A. BWR2, BWR3, and BWN4 Reanalvsis (Plants for which Safety Orders wvere issu~d)

1f the referenced lead plant analysis ie in accordance with Section I11,
paragraph C below, the following minimum numher of Lreak sices should be
reanalyvzed. 1t is to be noted that the lcad plant analysis is to be
performed with an approved evaluation model wholly in cenformance with

the current LCCS Acceptance Critcria. A plant say refrcrence a breal
spectrun analysis conducted on another plant if it is the sazme conllauwraticn

Each sensitivity study published during the development of the ECCS
evaluation model shall be individually justifiecd as remaining applicable,
or shall be repeated.

1. If the larrest break results in the hichest PCT:

a. Reanalyze the limiting break with the appropriate referenced
single failurc.

b. Reanalyze the worst small break with the appropriate referenced
single failurc.

¢. Reanalyze the transition break with the single failure and model
that predicts the highest PCT.
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larpest recirculation pump
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C.

D.

«--PCT versus Exposurc (BWR ;nly)

~=Containment condensing heat transfer coefficient (PWR only)
--Hot spot flow (PWR only)

~--Quality (hottest assembly) (PWR only)

--Hot pin internal pressure

~~llot sp;t pellet avcrage tgmpcraturé

~~Fluid temperature (hottest assembly) (PWR only)

A tabulation of peak clad temperature and metal-water reaction (local
and core-wide) shall be provided across the break spectrun,

Safety Analysis Reports (SARs) £ilec¢ with the NRC shall identify on
each plot the run date, version nurber, and version date of the cemputer
model utilized for the LCCA analysis. should differences exist in
version nuzber or version date from the nost current code listings made

available to the WRC staff, then each modification shall be identified
with an assessment of impact upon PCT and metal-water reaction (local

and core-wide).
A tabulation of times at which significent events occur shall be
provided on each plant and for each break analy:zed. The following
events shall be included as a mininumd

--End-of-bypass (MR enly)

--Beginning of core recovery (PWR only)

~-=Time of rupture

--Jet puzps uncovered (BWR only)

--MCPR  (BWR only)

--Time of rated spray (BWR only)

-~Can quench (BWR only)

--Ena-of-bloudown

--Plane of interest uncovery (BWR only)



Hestinghouse

Operating Peactors (Safety Order Plants)*

2-1cop 3-1000 4-1020 .
Ginna Surry 1/2 Yankee Rowe
Kewaunee Turkey Pt. 3/4 1pP2

Pt. Beach 1/2 H. B% Robinson 2 P. L. Cookid
Prairie Islund 1/2 Zion 1/2 .

Operating License**

2-100D | 3-lo0p |  4-100n
| ;
—— - i Beave - Veiley 1 « Trojon®

ll Farley 1/2 . Sale: 1/2 |
‘ horth Arra 1/2 « Dighla Canyon i ;1
AT R AiapI
1P-3 |
3 i RO i
. L. E0m. & |
—— ————— ———— ._..J' - ———— ———— ———————— ————— |
l Ml 1/2 |
- -~ -—— ...——._._....-.—-_—.1‘
Sequoyah 1/2 a
- e

% 3 breaks required (
i1 applicahle.

*¢ Complete spectrum

11

L)
(A}

required.

). One plant may reference another

if applicable (see paragraph 116).

One plant may reference another
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4 BRAKCH TECHMICAL POSITION [1CSE 18

o APPLICATION OF THE $1NGLE FAILURE CRITERICT TD MANUALLY-COHTROLLLD
ELECTRICALLY-CPERATLD VALVES

P
e

Where @ single failure in en electrica) system can result in loss of capelLility to perforn

2 safety function, the effect on plent safety rust Le cvaluated. Yhis is nocessary regerds

less of whether the loss of safety functicn s cevsed by @ cerponent failing tc norform @

requisite rechanical rotion, or by & component porfoining ‘an uncesirable rochinical ration,
.

This position cstablistes the acceptebility of discennecting povwer Lo electrical tomponents
of » fluid syste= 8s one reans of cesigning egainst @ single feilure thet might ceuse
desiradble co-ponent action, These provisicns are based on the assuration that the ci=oonent
is then eguivelent to @ siniler component that is not desicaed for electricel sasrition,
e.9., d valve that can de openes or closcd enly dy cirect ~anua) cperation of the valve,
They ere @lso brsed on the assu-ation thet eo single feilure can tuih restore Fouer to the
electricel systrm and cause rachanice) ~oticn of the compunents served by the eleciricel
systen, The validity of these 2ssumations should be verifiec when esplying this positien,

BRAGCH TS ICAL RO8IT 0K :
1. Feflures in bozs the "fail to functian” sinsy ord the “urdesiradle funcliln  sernse ¢*
coriponents in olectrica) systess ¢f values @nd piner f1uig system coonirants §°0.18

‘s " o A e omye
. NS

be consicerss ir nisagning 23inat ¢ gie2de fo1lung, even ANCUER TR ¥3 A%

A :
co usn 1o Tanetien in @ pluen safety croretions)

fluid sysier comrorent =25 not be calic? o2

sequenie.

2. Mhere it is-detertined Lhit failure of an olezirical sysi¢ go-rengnl €2% A
undasired nochanigel =otion of 3 valrve or pther 1448 sysle~ Lomatrent @ g%
cotion results in 1oss of the sysie” salety Tungtien, 11 13 sreeatavle, ir Yigu of
design changos (hat glsp +#y be picertabls, 1o gissonnett P to the ¢lestric $ysiers
of the velve or oiher fluid syste” commenent, 1ne plant technicel grogifications shoule
fnclude a 1ist of 2N elecerice)ly-oreraten vilves, ené e recuired pesitions of these

valves, to which the rejuirarent far recoval of electric pover i3 anplicd in erear t0

satisfy the single failure criterion.

3. Electricaliy-ovavited valves that are classificd 2s "active” valves, §.e., are reauired
to open or close in verious safoly syster orcratinndl sequences, byt are ranuallye-
controlled, shouls b2 onerated fro= the “ain centrol room.  Such valves r2y not be
fnclvdod amang those wvalves frem which ,owcr §¢ réroved in order 1o meet (he single
failure criterion unless: (1) electrical poarr can be restored 1o the valves from the
nain contral room, (b) valve aporation s nat necessery for at Yeast by ninutes
following occurrence of the event requiring such opcration, and(z) it is ceronstrated

’

.27
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v

that there fs reasonable essurance that all necessary operator acticns will be pers
foreed within the tise shown to be adequate by the analysis. The plent technical
specifications should include @ 1ist of the required positions of menually-centrolled,
clcctrica1!y-oacratcu valves and should identify those valves to which the reguires
rent for remova) of clectric power is applied in order to satisfy the single farlure
criterfon,

¥hen the single failure criterion s satisficd by removal of electrice) zower fron
valves described in(2) and (3), ebove, these valves should have redundant positicn
fndicativn in the rain contre) room ard the position indication system should, itself,
meet the single failure criterion,

The phrese "electrica)ly-opereted velves” incluces both velves operated ¢irecily Ly en
electrica) device (0.9.. @ rotor-onperated valve or 2 solenoid-operated valve) ent those
valves opereted indirectly by en electrice)l cevice (e.g., an air-crerete velve whose
air supply is controlled by en electricel solenoid velve).

RLFERENCES

1.

Merorenduns to R. C. DeYoung and V. A, Moore from V. Stelle, Octeber 1, 1273,




BRANCH TECHNICAL POSITION CSB 6-1

MIKIEUM CUNTATLMINT PRESY!'RE MOOEL
FOR Pk ECCS PEPTOR“ANCE EVALUATION

BACYE2SLND
Paregreph 1.0.2 of Appendix K to 10 CFR Part 50 (Pef. 1) reyuires that the contair-ont
pressure used to evaluate the perforrance cag20ility of & pressurized waler reacior (PUR)

emer

gercy core cooling syste” (LCCS) rot excecd & pressure calculated corscervatively for

thet purpose. It further requires that the ceiculation inzlude the effects of eperaticn of
311 installed pressure-recucing systems and processes. Therefore, the follewing brarch
technics) position has been ceveloded 1o provice guic¢ence in the performance of minirum
confainnent pressure analysis. The gpproech coseriled tolos anplies only to the [(CS-
related containment pressure evaluztion ciad ot 1o the containzent functicnal capedility
evaluztion for poustulated design basis eccicents.

BRANSH TCCHUICAL FOSITIAN

‘I

Active Heat Sfirks

‘0

Input Infor—stion o= MoZel

Initiel Centain-ans Ir-sernsl Cenditions

The ninirum centain=ans g8 temsoraiure, ninirum contefrocnt nressure,
and taxirun huaidity tnat rey Le encountered unzier Yiziting nor3l goarating
cenditions should to used.

Initie) Qussice Centair-gnt Aosient Londftinns

————

Contair—ent Volu~s
410 h 1R Ao 210 WRE A2 2

The raxitiur: pot free onteinegns valu=e sheule te waad. Tait Fnise frLi
volute should B¢ frie=fepd Tro= {%: grosh gotainment aalume Tirgd 272 Vol es

2 X " i S i LR . PN 3k el . * P IR T O
of internal sirvzs.res s.ch as walls 2nd Tleors, gioueeona gledl e tap RAUIITRON,

and piping. The irZivig.a) walu=p caleuiations srouis raflect 170 grceritinis n

the co=ponent voliutes.

‘.

Spray and fan Coolir: S.5%e8
The operetion ef all ernpingered safely feature contain=pnt heat remaval sysiens

operating at raximum heat ro=ova) coapacity: f.c., with 211 cont2irmont spray
trains operating at maximum flow conditions and all crorgoncy fan coolor units
operating, should he assuad. In 22dition, the cini=_= tomperature of the stored
water for the sprey ¢oaling systcn and the codling waler surplicsd 1o the 130

coplers, bascd on tectnical specification Yimits, should Lo assunod.

6.2.1,9-3

-



b.

C.

conditiont -arding & single active failure, stor water temperature, and
cooling waier temperature have been selccted from tue standpoint of tre overal)
£LCS mode).

Containment Stean Miring With Spilled FCCS water

The spillege of sulceoled ICCS water into the containment provides an additiona)
heat sink as the subcoaled £CCS water mixes with the steem in the contain=ent.
The effect of the stea~-water mixing should te considered in the conteir=ont
pressurc calculations.

Contain=ont Stee- Mixing tith Vater fres lce ¥olt

The water resulting frem ice relting in en fce condenser contairment urovides en
additiona) heat sink as the subcoolcd water mixes with the steet watle drainirg
from the ice concerser into the lover contein=ent volume. The effect ¢f the
steam-water mixing sheuld be considercd in tre contain~ent prossure ¢olevlationg.

Rssive Heat Sinis

a

Jdentificetion

The passive heet sinks that snould b2 included in the centair~ent evaluation
mode) should be estehiished by icentifying those structures and Comitients within
the contain=ent that could 1aflucnce tne presture rosponse, Tre kings of siruce
turis and componcats that should be included ere listed in Tablie ).

Data on sessive re2t sinks have tien corofled feon previows rovieans #rd héve

- N

been vsed 28 & Sasis for tre simplifies made) outlired lLeloe, TRl mICld is

accepiedle for sinfna= contin=gnt prissure sndlyses for conslcatdion fercidt
sppYicetions, and vndil sueh time (1.8., 8% she cnovasing Meenie =ovies) ot e
complete ddontifizatisn of available np2t sincs Can 00 m2c4 Tnds sin 2047548
approoch has alse een fo102.28 for gicrating planis 3 YAGEo ed €F it s
Section £0.36 (a'l2) ¢f 10 CFR Part 22, For sucr cases, % o= Poatr.liiee
pornit rovie.s, =ere ¢ cotailed Tigting of Feat siaks within ARg C2oidtmmees
often cawvcf ba srovized, top fo3lc.ing prococure ray DO USEE LD 1SSC! 172 PasEiN

heat sinks within $he gentgintgnts

(1) Use the surface erca 2ng thickness of Lhe prisary coatainant siec) sholl er
steel liner ang associated ancrors ang conticic, &% appresriate.

(2) Cstimate the exposed surface arca of other stee) hoat sinks in 2ccordance
with Figure 1 and assume an average chichness of 3/8 inch,

(3) Model the internal cencrete struciures as @ s1ab with a thickness of 1 foo!
and caposed surfese of 162,000 ft'.

The heat sink thermeshysica) propevtics that would be acceptadble are shown in
Table 2.
6.2.1.5-4
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passive ' At sinks, with appropriate dimensfons =4 properties,

b, Heat Trensfer Copfficients

The following conservative condensing heat trensfer coofficients for heat trensfer
to the exposed passive heat sinks during the blowdown end post-blowdown phases of
the loss-of-coolant accident should be used (Sce Figure 2):

(1) ODuring the blowdown phase, assume 2 Yinear incrcese in the condersing heat
trensfer coefficient fron "initia]'e Slulhr-fl2-‘f. at t ¢+ 0, to & poak
valuc four tinos greater than the rexirun caleuleted condensing lcal trans.
fer cocfficient at the end of blowdsun, using the Tageni correletion

.

(Ref. 2), 0.62 .
Peas® 785 IV )

p .
where hm“ = maxirum hrat trensfer ccofficient, Btu/hr-ft?-'F

e primary coolant cnergy, 5ty
Y s pnet freo contein=ont volure, ft3
tp s time interval to cnd of blowdswn, stc.

(2) During the lengetern posteblowdoun puase of the accident, charecierized Ly
Yow turbulenze in the conteinsent at-osphere, 2ssucé contensing reas transfer
coefficients 1.2 tires greater then those predicied dy the vehid) Ce{a
(Ref, 3) 2nd given in Tadle 3. ;

(3) During the tronsition phase of the secient, Setucen the end of tioudivn 2nd
the long-term post-tleadtan phase, a veascenadly cenfervative earttriial
transition in the cendeasing haat tronsfor coefficicns should o astumed

(spe Figure 2).

The celeulated cersensing ncat drancfer cosfficionts dascd on tre #00v7 "28%.8
should Lo anpslioe v al) exsssed sassive Poat sirks, Loin melal eng S0 ingle, and
for bothbeinted and unpainied surfaces,

Hoat transfer betieen adivining raterials in passive rcat sints ¢rauld ¢ 7§ §4
on Lhe assu~stion of ~p resistence to heat flow at the saterial inleifaces, Ah

exasple of this is the contairment liner td concrete interface,

S
10 CFR $50.46, “Accoptance Criteria for Emergency Core Cooling Systens fer Light Vater
Nuclear Pewar Reactors,” and 10 CFR Part 50, Ajpendix K, “CCCS Evaluation Models."

T. Taga=i, "Interis Refart on Safcty Assessrants and Facilities fetavlish=ent Proaject

fn Japan for Period [nding June 19(5 (Mo, 1)." prepared for the Naticnal Rcaste= Testing

Statian, february 28, 1566 (unpublished work ).

€.2.1.5-%



Vater Powcr Peac’ s, Proc. Third Internaticna) Conferer = on the Peaceful Uses of
Atomic [nergy, Yoiure 13, Sessfon 3.9, Unfted Kations, Gu.cva (1964).
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1.

2.

TARLE Y

JOENTIFICATION OF CONTATNMINT HEAT SINYS

Con*ainnent Buflding (e.9. liner plate and cxternal concrete wvalls, floor, and sump, and
V{ner anchors),

Containment Internal Structurcs (¢.g9., internal separation walls and floors, rcfueling
poo) and fuel trensfer pit walls, and shiclding walls),

supports (c.g., reaztor vesse), steem generator, pumips, tenks, major components, pipe
supports, and storage racks), i ;

Uninsulated Systems and Components (e.g., cold water sysiems, reating, ventilation, and
air conditioning systems, punps, motors, fen coolers, rocu=uiners, and tanis).

Miscellancous fauizrent (e.q., lezders, gratings, electricel cable trays, and creres).

6.2.1.5-7
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Concrete
Steel

HLAT SIHY. THERMDPHYSICAL PPOPIRTIES

Specific
Densisy Heat
/1t Btu/1b-°F
145 0.156

4350 T

Therrmal
Conductivity
Btu/hr-fL-"F

0.92
27.0



Mase
Ratio
(1b air/1d steen)

50
20
18
14
10

7

YCNIDA_WEAT_TRAISTER COTFFICIEATS

Mear Trensfor
Confficignt

(Bru/hes (45-F)

6.2.1.5-9

rass
Ratio

!]b o\rz”u S!_"_P_:)_

2.3
1.8
1.3
0.8
0.5
0.1

Heat Transfer
Coefficignt
(Erufhrsfe - F)

29
a7
147
b
98
140
280
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Figure 1
Arca of Steel liecat Sirks Inside Containment
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