BRANCH TECHNICAL POSITION €SB 6-1

MINIMUM CONTALNMINT PRESSURE MOIEL
FOR PR ECCS PERFCR™ANCE EVALLATION

A, SACKGCUND
Paragraph 1.0.2 of Appendix K %20 10 CFR Part 50 (Pef. 1) recuires that the contairn—art

-~

pressure used 2 evalyate tho porformance casadility of a pressurized water reactar (2.3)
emergency core coaling systen
that purpose. It furtrer regquires that tne c2iculaticn include tre effects of ojeraticn of

!
£CCS) not exceed & pressure calculated conservativeiy for

a1l installed sressure-recucing systens and pracesses. ‘rerefcre, the following Srarcn
technical pasition has teen cdevelgoed €0 provide juiZance n “he performance of mintry=
containment pressure anilysis. Tre agproach descriled Belcs asplies only 2o the £0C5.

related contair~ont pressure evaluation and nat to the containment functicnal cagaszility

evaluation for postulited design basis accidants,

B. Biﬁ%(“ TECH'ICAL POSITICY

1 Input Infer—atica for ¥odel
s Injtial Contrin~ans lriermal Corditisas

The minirum contair=2nt gis tWrIaralure, AmninuT containment greossure,

and raxicum Rumidity that ray te ernzcuntersd yader Niaiting norral goorasirs
" conditions should te used.
b. Initial Quisice Consair-ant A-tip=t Co=gdition
A reasonadly low arhieni tomperature extersal 10 the contyir=ont sr2.id ¢ usid
€. Contair=eat Valu=e
The caxicyr ret free contain~ent valu=e skr2.lg be yses. This maci=y= frie

voluze should De C:iarrined fro~ the gross 3oatzin=ant volu=e mirus ™2 vii.es
of interral structures such as walils and f1g .~s, structural stegl, =2io» ssotz=ent
and piping. The irdividual volu~2 calecuiation: Liguid raflect tne urceri2inty in

the conponent volu-es.

2. Active Heat Sirvs
8. Spray and Fan (20! S.5te~s

The opcraticn cof all enzireered safely feature containment heat ro-aval syste~s
operating at maximum hoat removal capacity; i.¢., with all contzinment soray
trafins oncrating at maxi~um flow condisions angd all erergency faa ccoler unils

operating, should de assumed. Ia addition, tre minimgm l2rjerai.re of the stored
water for the spray csoiing system ard tre c::::r; witer s
coolers, based on tecnnical specrficaticn limits, should b2 assu~ed.
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t the operating license stage, apolicants should provide a cetavie

passive ¢ sinks, with approzriate dimonsicns ar  ~operties,

‘B, Heat Transfer Coefficients

The folleosing conservative congensing heat iransfer coefficients for heat transfer

to the exposesd passive reat sinks during the Blowdgua and post-blowZcwn phascs of
the loss-of-coolant accident shoyld de used (Sce Fiy -e 2):

. (1) Ouring tre Blc.down phase, assume a linear incre2se in the

¢
. ?
' transfer ccefficient from =g Stu/hr-ft"-“F, at ¢t = 0

inisial
‘valug four tizas greater tham the raxirum calcylated congensirg ko2l trange

fer coefficient at the end of dlowds.un, using the Tagami corrciseticn
: (Ref. 2), .! 0.62

. Q
Moge® 725 |5
\ |

2 where hf&x e raxt-uym heat transfer coefficient, Stu/hr-ftz-’F
Q s primary coolant enercy, 3%
v

tp s time interval to end of Blgudown, sce.

3

net frea contair=cnt volu~2, ft

(2) Ouring the leng-torn 2ost-Bicsdomn phase of the dccident, craracterized Uy

Tow turbulence in $~2 cont2ir 2nt at-gsarore, &ssu~z condensing o2t transfer

: cocfficients 1.2 ti~gs greater thaen those predicled D tne Cn1C3 €212
3 (Ref. 3) and given in Tadla 3,
! .
1) -
" » ' (3) ODuring tha transiticn phase of the eccidant, tetieen the end cf Mi.tl.n a~d
| the Yong-tcrm £9st-310ed2n gnase, & reascnably corearvative 247003 S1a3
]
| transition in the condonsing reat tronsfer coefficicat shoyle Lo asyu=ed
(see Figure 2.
The calculated condensing heat transfer coafficients Sised on the afcwve ~277id
% should be applied 20 all exposed passive necat sinks, SOtn ~etal &rd ci-gvele, 2°¢
for both .peiried and ungsainted surfaces.
Meat transfer S2tiue2n adigining raterials in passive nh2at sinks s=3uid J2 z232d
on the assu=piion of no resistance to hedt flcw at the miterial irlerfages. An
example of this is the containment limer to concrete  intlerface.
.
- .
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TABLE )

IDENTIFICATICN OF CONTAINVENT KEAT SINYS

Contain=ent Building (e.g., liner plate and cxternal concrete »alls, flocor, and sump, and
liner anchors).

Containment Internal Structures (e.g., interna) secaraticn walls and flcors, refueling
pool and fuel transfer 1t walls, and shielcing walls).

Supports (e.g., reasztor vessel, steam generator, pumps, tanks, major conidrents, 2ige
supports, and starage racks).

Uninsulated Syste=s and Comzonents (e.3., cold water syste~s, *eating, ventilation, and
d ? .
asl

3ir conditicning systems, sumss, ~otors, fan ers, recy=uirers, and tanwsj.

Miscellancous Equiz-ent (e.g., ladders, gratings, clectrical cadle trays, and creces).
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MEAT SINK TWERVIPHYSICAL PROPLRTIES

Specific Therma)

Oonsisy Heat Conductivity

Material 16/t Btu/1s-°F EATTAAA Tl
Concrete 145 0.15%6 0.92
Steel 430 0.12 22.0
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9;!!03 MEAT TRAYSFED COISFFICIENT

Mass

Meat Trencfer
Ratlo Coefficignt
| (Ib air/1> stean) (32u/nr-ft°.*F)
. 50 2
20 B
18 5
J
" 10
10 14
7 17
5 21
¢ 24

Mass
Patio
(15 air/1b stoa=)

Heat Transfor
Ceeff|C';-:
hreft' .

2.3
1.8
1.3
0.8
0.5
0.1

29
37
i€
63
S8
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Figure 2
Condensing Neat Transfer Coefficients for Static Heat Sinks
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