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Analysis of the Short-Term Pressure Response of
Mark II Containment to a Loss-of-Coolant Accident

Yutaka KUKITA

Division of Reactor Safety, Tokai Research Establishment, JAERI

(Received January 6, 1978)

Pressure response of the Mark II pressure suppression containment
during the very early stage of a loss-of-coolant accident was
studied to obtain a firm basis for evaluation of the pressure
suppression pool swell. Calculations were made by CONTEMPT-LT/022
and an extended version of CONTEMPT-LT which calculates the con-
tainment pressure response simultaneously with the pool swell.

It has been proved that taking account of the initial inventory

of the broken line and/or the pool swell leads to more conservative

evaluation of the drywell pressure during the pool swell.

Keywords: BWR, LOCA, Pressure Suppression Containment,
Pressure Response, Pool Swell.
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Table 2.1 waﬁ containment pressure suppression

‘test programs.

ORGANIZATION CONTAINMENT  SCALE OF FACILITY

TEST PERIOD

GE Mark T - 1/12 2-D
GE Mark I 1/4 2-D & 3-D
EPRI Mark I 1/12 3-D
NRC/LLL Mark I 1/5 90° sector
HITACHI Mark I 1/8 ~ 2-D & 3-D
TOSHIBA Mark I 1/8 2-D & 3-D
GE Mark I 11 2-D
EPRI/SRI Mark 11 1/13.3 90° sector
JAERI Mark II 1/6 2-D & 3-D
JAERI Mark II 1/1 20° sector
GE Mark III 1/1 2-D
GE Mark III 1/3 2-D

75.12 -
76.9

77.3 -
7. -
77.4 -
75.10 -
77.3 -
77.1 -
79.1 -
73. -

Table 2.2 Relationships derived by Moody's scaling
analysis of pool swell phenomena.

P L

scaled _ _ scaled
P = R =7
full-scale full-scale
Uscaled . _ 4172
Uful1-scale

t

scaled - R]/Z

tqu-sca]e

(m 1) scated -y
(m h)fu11-sca1e

where

: pressure

: length

: time

: water velocity

: mass rate of air into the bubble

T3S0

: stagnation enthalpy of the vent air flow




FAERI-M 7504
3. ﬁéﬁ%@ T X AMarkll BB 22 FE DAL O REST

T, RERMERENEOFEBEBCHERINTVWS D LEAKEBFE S LERNT,
MAR AL Mark THBMNERC BT L2EHHGOENREALOEFTZIT )

31 GEHBMEXRENELAMET ILOME

P FEOEEMEMICEL T, BIMBEBERHORNERNED - BEOBHHITON S,
IOt iERINIHEmE F LI, BHEBARORREN, BE, 2505172727 467
o F~DFMEEESTHELTEILCRTERZE s THMBT AL 2HNELTGEHIRLD
REINIZEDTH S

Table 3.1 iZMark IMBBICHEHINAFME A vORF LOFELZRER T T aFH
TFLE, FHARBE o —-F o9« EFL, FI4 T2V e EFL, X7 UT VT e %
Foa, N» hEE %';L, My bWz EFADLEBRIN, BOBOIWDNTHRFAILR
THRBATAZERLD, HEHEORESGNRTHZED 2B ABTHNT VNS, LI TIFE
FADHMBL K Tabledl THLHLAIEML, KBHHR LT 2EAMBRERREE
BORHBULEHET AR 2V TOAHAZMET 5, : :
'Eﬂﬁﬁiu—#vy-%?m

HWHKBREIBKOEEE Moody ORICE 2HAMBORE L TRDHN 2. BWBIAEHI,
HBEOBR/NFEHEOME LTHM I, BRBETOMKBIM LD TIE, FigdlITRT X
BENTEMESEER:, vy bELF o/ XVERE, 2V -7 2T 540K
CEEORELTRD LN, ERKEOABBEMICOOTIRHFig32 LRT LI CENTRAD
ElmaEeRBfREaEoME LTRDLN S,

K3 4Dzbe®FNL

BHABRTHOEFHNTIMOI-HE - BERESEEINS . EUEBWHFREEM~OHRE
RPWELTWAETHEN - BEICET ARETNFMHBRETE S,

Ry VTFTY Y e EFTA

BEOHEIMEINLY, HEEE~DEEINHI .

N hREEF Y

%mf?wmﬁwfﬁ,Nyh?U7UyﬁﬁﬂTféﬁtﬁBKNJbﬁ@%ﬁK@ﬁb,
ez ARBIIEB SN L 2T FAPENREE, <o FRAOHEBER
L AEDEX YL v BKESKBEYTIHKEZDANERINS. ¥ FRIF LRI
Bicr - THBIN, ERE, Wi, BEIDOREA L LT vHRBSIHEINS,

m oy pzIbe BT
P e 2o VESREBINLT L. BWABEEM ~ORBREFEELTHERIFFI

A9 2 IVDOBEEERRETH B,




JAERI~-M 7504

3.2 CONTEMPT—LT 21— FIC kBB

ME TR GREAICL BHEE F VLS ESHET - FRABshTwIVED, AR
@%%%%Téﬁﬁﬂ—F%ﬁ%bf,ﬁ@m@%ﬁw@f%ﬁ%%?ataﬁﬁmﬁwfu
BWRKHERSHAMHT 3 - F&UT CONTEMPT—-LT 0222 —FEHRGETHAE. CO
NTEMPT 2 - FICIEB OS2 —vavbidh, LT/022 LT 32— FORKEN—v =
CTCIREAA RRRTHET[ANDH B0, GEHOHFHEFTLLEBLDEAT—HTAIDTH S,

321 GONTEMPT—LT&GE?F{ﬂﬁ‘E?'W.@JiEE

Table 3112, CONTEMPT—LT, /022: GEFHHEEF VOEEZREOLBZTR T L
Fix, 2OHEETH S q
EHEBR T ~FI « 87N

WHWEMWPKuiﬂufvy-%¥mu§§hamﬁw,b—FKﬂK&hﬂ&ﬁE,
x4 enBBELEE i 50

F349cibe E®FIL

A FL s DBERICEVFMEFT VE—BIGLLENTES,

Ry b UTFY T exT0

%7wmu%$mmgm56mﬁ§%%«®%§m¢w

N hHREF

GONTEMPT—LTR BT, ~v N R BREZFCIEL, REXCLCRNENTLE
PREUCENEE ST FREELSHET . AROIETEIFMEFVLREENLER
bhadFrav#22@ALTRY FREOHERIT S,

e A VRSN ERINEVAEGENEEF v OBEEARTH o

Yy bPTxe ®BF I

ez AEEIIEBINAL, CONTEMPT © v = » b v = vRXEREF1IEP
PHEBAIE A A — OB RARTHEH, MHMKRERICOVLTIIED - s BERI~OERID
{, FHEF L EEMEATE B,

3.22 FEZ#

CONTEMPT-LT, 022z L 38BEREM L BNBBH TS L FOHRES Tal%§e3.2
KR, MMBRHTICOVTIRL IOOMWe @Mark TIRMARICEEST 2B TE, WG
REBIZ2W T Mark I DFFIR Rev. 2 @Table41 EBRELELI. _ '

HERAERAEL L FEIRSEOTEEHICOVTT 2o CALDFAHLO>VTEHEL
F R % Table 3.3, Table3.41CRT. ChoDEICEALT, %#ﬁﬁ%‘%;&x#tﬁﬁ‘d‘%
247 ( BWR,/5 ) DF —2 3H IO THEWEID, BW’R/G@E&{&FE%?&%& LT, 3K
i hskoize 121°L, BWR/6THERKER/KOBE, FERRERY IV TENERAO
KEUMNERSE  ArBICETHEHMmINTLEY, C TG ELTLS BWR5Tid

2 AR MRS A LRE L.



JAERI -M 7504

«/hnmﬁﬁﬁﬁmowfu Ao ENEBEEE I, uEﬂﬁ%Twmﬁﬁénrm
24D ER— @Kﬁmétﬁufogﬁﬂ%b ForavHRERIEZL1ImERELT.

323 HEHRE
BEBNTED - BEELOHERER Fig33, Figd4iliRd, Table3ds5 itRdT L5
o, EERSAEREBOFS A v AE N EREI, BEBERERNEOME P LES L1
BENBIG NI,

324 KBRPNBEBIVHREBEORE

hbmazmﬁbn%M§£@ﬁ%#u,MmkHDFFU{kﬁéht%@%@@%ﬁ%
ELTEDLEDThHA. ChALDEVFBHBBRENELILBIITHERALSLY, BE
B, TREEHEHICOVTETFOBREMEN 21T 272, Table3.s Lcﬁ:—d-gt ST HO
BEATED LN, CLRTEBEOKEIRETIAV. ChODHEEETE, DHRES
FLLALEFIA s VENDEREREFT S 203 EALSALN LN P PEBICKET 258
AU B EICE T K5 4 9 2 VO BH—B S RIELIRE § W BIEA S ER SN TS ¢ & b
HHETHEEEZLN o

3.3 HMNEE&S~obUEERULER

F Tld CONTEMPT ~LT. 0223 — FiZk s TG E#HIC L 2 RINBBEHELFE = 7
VEBREDL, BERE®, FTRSETOHHEHEEICEIT 2 Mark [ BNERNE L 25
LT _

CeT, BEOBWRY A ATHABWR/6 LDMAhE THEM SN 5 Mark LRNES
®%M§%Eﬁ£mﬁﬁ%?w%&ﬁfaa,a1ﬁm4tMﬁkH%M@%ﬂm%?wau
ETOHBNA OGN b0 BEABSNRE LTV IERREABDOTENZLCBENKE L
DELT, BERERAOI LN ) 2ZEBLTVAEAMSTFONSE, ¥74bbL, Mark I8
MERIEE LTI, RESERZ Figsl, Figld2nlsiBRNIERORME LT
HEL TLAORHELT, Mark IRNEBIF{/E L Tid, BEREKEEKRICI DL TIIF
FEBEEN, FRETHEHICOVTIRY —~ L L HEBDS XL I EERL, TNLHDA4 Y
Ry b UK IAZBICIZUD TMark IRMERFM € > v THEES N TLEREBICEHT
F LA EFABBLLATED, cRiIC L W SRAELEEORBH BT X bk 5K
HERsHA. COL3HEFAOEEIR, Mark IEMAEB CRERBEEEROENEILO T
RINEECHAIDICThNI D EERA SN 35, Mark TEMEBICEM L THIRNES
ENEHZ T - 29 2 VB 3 LICRFNIKHMT S ETEE, £2T, TOD
IR EFANRMERENEICE L BTHB 2 TRCH< S0, BIH & FHEICCONT
EMPT-LT, /0221t 25t ERfToo0 ‘ '




JAERI -M 7504

331 HERHE 12) | |

Mark MEMEBFHFEE 70 Tid, BHOERICEBENICRET 3BT 2EEL, RTHT
e LTERBEA Ny M) RAHBEOF DR IEES, FERETREKICOVLCTRERN
AHO L5, EREEHEICOVTIRAL L7 5# L HHLTVWA. BWR/BDO—RRE
%@%m%gf?~ﬁﬁx$?saboﬁtw,m§4y«yho®m&mgﬁ@Mopru
BWR/6DH LB —TH2 LREL THHKBROBBEN 2HEA L2, CONTEMPT-LTIC
t AHEICH I E % Tables 3.6, 3. TIZRT. BARRE T, MBERBE L TidTable
3.2 TR T % B VI |

332 EHEHE .

HEERE, TRREOTMENICET AHERES Figs 35, 3 61CRT. EIAREA
LRV RY BEBLEVEESORK S Figs. 3.7, J8ITART, MEA LN T EFRT
Briikih, EEERBREOBE F54 v vEALRESK2 168ML, EREER
BOBARL N1 0 BRMT S E 0 BRSBLAT.



7504

JAERI—M

"17-1dW3LNOD 40 2 uoiido AG Pa3eIND| D 3UaM SISSO| MOL4 JUSA "€
A21Un 3Q 03 UBALG 943M SIUILOLSLD0D UBAO-AUURD JULR PUR UDIBM °Z

*049Z 9g 03 UAALD sem S2unoNUgS BULIINPUOD 3BIY JO J3QUNN |

S9I0N

(L 830N 28S) " |3pol [eoL3Aleuy 39 se auwes (¢ "SPLN|J POULRIUOD woJy S8SSO[ B8y ON (¥
*100d wWOJ} 493eM JO uoLjedsoders oN (g “JodeA Jajem YIiM paledanies Sip adedsdly (g
‘gunjedadwal |ood 03 [enbas *gunjedad
SL @oedsale BuLuslus Jie 4o suanjedsdws) (z| -wey [ood 01 |enbd sL aunjedsdwal aoedsdLy (2
*L9POW [®213A|RUY 39 se aweS (| [*Lood ulL suLewas soder pue prnbr| pajusa Ly (| LOPOl | | SMIaM
"SWJ93 ALSusp ut »_co pa49pLsuod sL aseyd
pinbL7 -seb [eapL ue 3q 03 pajewlxouddde
(€ 930N 99S) “wniuaqL|inbe dweuApowsayl (¢ | st oseyd weals -uszoudy SL uoLyLsodwod mo|{ (g
‘Jaaydsoune | jaMAup
{z 210N 89S) " |9poK [edslif|euy g9 se swes (7 40 Jey1 se suwes st uollisodwod MO|L 331Ul (2
‘MO|J LBUOLS
"12poy ledtjAleuy 39 se awes (|| -uswip auo ‘snosudbowoy “dijeqerpe *Apesis (| LOPOW MO|{ JUSA
‘ba ABusus uo paseq pajen|ead Sl Ssew pappy (g "A1®ALIRAUDSOD pajeN|eAd SL SSeuw pappy (¢

*PO4BPLSUOD 3JB SISSO| UOLIDLdY (|

‘pa198169U D4R SBSSO| UOLIDLUA

ﬁw LOPOKW mcwsmmwu JU=p

(L 930N 99S) "Lopol |eoL3A[euy 39 se awes (¢ ‘SpLN|} PBULRJUOD WOJA4 SBSSO| 3edy ON (€
"L9pOW |eaL3Aeuy J9 se awes (g ‘wniagi|thbe spweulpouusyl (2
“|9poy [eoLifieuy 39 se awes (| rpaxiu A snoauabowoy ade saseb pue pLnbiy (| 19poW 1 LamMAug
*Sucl1ipuod Buijedaado Jdoloesa pue
A3Lienb yes| 40} suoLjdunsse SALJRALISU0) (€
rejep jndul se uaaLlb ag 3snw pLni | _ e .
pebuaeyosip 40 Adjeyjue DL Loads pue ajed MO|4 SeOJR 100447 JO NS SL edde yeadq 8AL309447 (2

*9tqelLeAR SL [SpOW UMOPMO|Q ON

* Lopow MOl4 [BOL1LAD APOO)

(L} Lepop umopmolg [3SSap

220/ 171~ 1LdW3LINOD A8 SNOILYIMOTYD INISTUd

T300W TYIILATTYNY J1¥L3373 TWH3N3D

T300KW

220/ LdW3LNOD A9

SUOLIR[NDBD JUBSaUAd pue |3pol |eIL3ALRUY 39 ul pako|dwe suorjdunssy

L' 219e}]




JAERI—M 7504

RECIRCULATION
LoOoOP .
0 REACTOR
VESSEL
HREAK

a

RECIRCULATION
LOOP

\

' PUMP

TO REACTOR WATER |
CLEANUP SYSTEM

POINT OF CRITICAL FLOW

a— RECIRCULATION
b — CLEANUP LINE
¢ - COMBINED AREA

LINE

OF

ALL JET PUMP NOZZILES
ASSOCIATED WITH THE

BROKEN LOOP

Fig. 3.1 Composition of break area, double-ended break of

recirculation Tine.

POINT OF CRITICAL FLOW

a~ STEAM LINE
b — FLOW LIMITER

REACTOR VESSEL

INBOARD M5V

FLOW LIMITERS

12)

r CONTAINMENT

OCUTBOARD MSIV

im--—
o
ol
Il

2ER

L

STOP

- game TURBINE BYPASS

—

TURBINE

VALVES

Lh‘“‘ha.

Fig. 3.2 Composition of break area, double ended break of

main steam line.

12)



JAERI—M 7504

Table 3.2 Containment parameters used in the present calculations.

DRYWELL
Free air volume 5700 m> (201300 t°)
Initial temperature 54.4 °C (130 °F)
Initial pressure 106.5 kPa  (0.75 psig)
Relative humidity 100 %

WETWELL
Free air volume 3980 m® (140500 ft)
Water volume 3380 M3 (119500 £t°)
Initial temperature 32.2 °C {90-°F)
Initial pressure 106.5 kPa  {(0.75 psig)
Relative humidity 100 %

BREAK AREA
Recirculation line I.D. 0.56 m (1.837 ft)
Main steam line I.D. 0.59 m (1.936 ft)

MAIN VENT
Submergence 3.36m (10.98 ft)
Inside diameter 0.59m (1.936 ft)
Number of vents 108

Table 3.3 Discharge flow rate and fluid enthalpy :
double-ended break of recirculation line.

Effective Break Area = 0.2988 m

Time {sec)  Flow rate (kg/sec)

2

(3.216 ft°)

2

Fluid Enthalpy (J/kg)

11700 1.283 x 10°
12000 1.297 x 10°
12000 1.305 x 108

Table 3.4 Discharge flow rate and fluid enthalpy :
double-ended break of main steam line.

Effective Break Area = 0.3640 m

2

(3.92 ft

%)

Time (sec) Flow Rate (kg/sec) Fluid Enthalpy (J/kg)
1040 2 767 x 10°
2.0 3900 2.770 x 10°
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Table 3.6 Discharge flow rates and fluid enthalpy tentatively taking
account of pipe inventory effect, double-ended break of

recirculation Tine. -

_ Effective
Time (sec) Break Areg*(m ) Flow Rate (kg/sec) Fluid Enthalpy (J/kg)
0 0.3698 14470 1.283 x 10°
1.89 0.3698 14690 1.207 x 105
1.90" 0.2988 11870 1.297 x 10°
3.0 0.2988 11980 1.305 x 10°

* Tentatively determined values.
** 1.5 x pipe cross sectional area.

Table 3.7 Discharge flow rates and fluid enthalpy tentatively taking
account of pipe inventory effect, double ended break of
main steam line.

_ - Effective 9 )

Time (sec) Break Area (m“) Flow Rate (kg/sec) Fluid Enthalpy (J/kg)
0 0.4785 5307 2.767 x 10°
0.182" 0.4785 5230 2.768 x 10°
0.186 0.3641 4140 2.768 x 10°
2.0 0.3641 4040 2.770 x 10°

* Tentatively determined values.
** ] 75 x pipe cross sectional area.
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Fig. 3.5 Containment pressure and temperature responses
taking account of pipe inventory effect.
Case 11, DEB of recirc. 1ine.
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Fig. 4.2 Containment pressure and temperature responses,
Case 21, DEB of recirc. line.
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Fig. 4.3 Containment pressure and temperature responses,
Case 22, DFB of main steam line.



PRESSURE [ APA)

1.50+02

TEMPERATURE (DEG C)

o
=3
5
f=]
=2
-

2.50+02 3.00+02 3.50+02

2.00+02

1.00-02

JAERI—M 7504

RECIRC. LINE DEB -~ [INCL. INVENTORY EFFECT)

// | //D-HL

\H-HL

5.00+01

@:00-00

-0G+00

2.50-01:  §.00-01  7.50-01 1.00+00  1.25+00  1.50+00  1.7s+00  2.00+00  2.25+00
THME (SEC!

2.50+00

2.00+02

/TN

1.75+02

|.50:02

\W.HL -G

| D.HL.G

5.00+0% 7.50+0 1.00+02 1.25+02

2.50+01

£,00+00

-00+00

2.50.01  5.00-G1  7.50-01  1.00s03  1.25-00  1.50:00  1.75:00 200400 2.28.00
TIME {SEC)
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taking account of pipe inventory effect.
Case 31, DEB of recirc. line.

2.50+00



-
*i

 PRESSURE [KPR)

1.50+02

TEMPERATURE (DEG [}

7.50+01

2.50+02 3.00+02 3.50+02 4.00.02

2.00+02

1.00+02

2.00402 00400  5.00+01

1.25.07 1.50+02 1.76+02

1.00+02

2.50+01 §.00.01

@, 00+C0

MSL DEB

JAERI—-M 75014

(INCL - INVENTORY EFFECT)

/N

D-HL

-

-00+00 2.50-01

5.00-01 7.50-01 1.G0+00 1.26+00 1.50+00 1.75+00 2.00+G60 2.25+00

TIME (SEC)

2-50+00

I\ Lo

J///’ N HL .G

«0G-00 2.50-0%

Fig. 4.5

5.00-01  7.50-01  1.00+00  1.25+00  1.50.00  1.75+00  2.00+00  2.25+00
TIME (SECS

.Containment pressure and temperature responses

taking account of pipe inventory effect.
Case 32, DEB of main steam line.

—27—

2.50+00



PRESSURE (KPR

JAERI—-M 7504

5
g
- | i |
RECIRC LINE DSB LCASEZ!)
& ¢ DORrWELL CASED1
v & MWETWELL CRSEQ]
2 : P N
- / \ _
Z /U-ﬂh_
3 /)KML _
T /‘"-——49—«»——- -9 T
WS
a2
D
v et
%] e
W I
Eé. ",_4-—-“
w 7 — =
. /',’
g —
3
g
-
g
g
ol .00+ 00 2.50-01 $.00-01 7-.50-01 1.00+00 1.25+00 1.50+00 1.75+00 Z.00+00 2.25+00 2.50.00
: TIME [SEC)
Fig. 4.6 Containment pressure responses to DEB of recirc. line,
comparison of Case 21 and Case 01.

3.50.02
=
>3
oA
xc
x —]
T3c
zxMm
MMy
-
~e
[=1nll
Ao —
1943
mrm,
s
It
M

3.00s02
Y

o

?

2 /

o A e
~ T

o ot T Y

8 //)

o (// f"wfﬂ_—

L= ‘___‘JE—"

..c:’ ) .

1.00+02

5.00+01

B o0-00

0.00.00  2.50-01  5.00-01 7.50-G1 1.00+00 1.25¢00  1.50+00 1.75+00 2.00400 2.75-00  2.50+00
TIME (SEC)

Fig. 4.7 Containment pressure responses to DEB of MSL,
comparison of Case 22 and Case 02.

—28 —



PRESSURE (KPR)

PRESSURE (KPA]

2.00+02 2.50407

1.50+02

™~
-

*
(=1
2
-

3.80+02

2.00+02

JAERITI—M 7504

L ¥ T
D%B 'CASE31!
1

1/ -

B

// P Co

-

=

—— T

”—,
,’Jh
o

t.00+02

5.00+01

.00+00

5.00+01 1.00+02 1.50-02 2.00+02 2.50+02 J.o0+02 3.50+02 £.00+02

.00+00

.00+00  2.50-01 §5.00-01 7.50-00  1.00e00. 1.25+00 1.50400
TIME (5SEC)

1.75.00

2.00-00

2.25:00

Z.50+00

Fig. 4.8 Containment pressure responses to DEB of recirc. line,

comparison of Case 31 and Case

1.

e
-
$‘h_\ . ’_’_e}“—‘.—_

—~

/- /1

il

.00+0¢  2.50-01  5.00-01  7.53-01  1.00+00 1.25+00 1.50+00
TIME (SEC)

1.75+00

2.00-00

Fig. 4.9 Containment pressure responses to DEB of MSL,
comparison of Case 32 and Case 12.

—20 —

2.25+00

2.50+00



JAERI-M 75014

BWRAMark TBMARZNR L LT, BHAMBRERBO S - 27 = VREDHE
DEER LS ABMBRENELOHEZIT o120

29, CONTEMPT—LT 70222~ Fit & o TRTDEME BTN RN 7 v 2l
UTHERFL, RIZ, Mark IBRHBRBORZLHFRRBOTHAINTOIEKEET 1 ~
Ny R REELIEE AL BHEES o0 BB, T4 29z VERREERLICE
FLck B ERTF . BONLSERFUTOI S KENIN S,

1 BREOMMEET v ERBLEHFEOBBILING, FYUREERDO K17 = VHEL

tEFE, IRSEAEENOB SO AN HEERREMBENMOBEL hAE L.

0 EWHRAEEBBOFS4 Yz ETERRE, ERRERO RS 4 v VEEKORE S
B, PHIEEE®EL AL E L LIt b ENERKFEHMIN B0

@) BEA NN )BEET AL LRSI ADBERBHEEEETOBRMOBEICHETH Y,

K54 s VEDERBICLTH20 %D EFE § 1256 T
(4) NFRDBAIL DTS, P o Aoz VERORELEERTEEICLD, -
2y VBB K422 vVEAELRL hFEFHRREESLN 20 |

ch%@%%ﬁ%,f—w-XEJWQﬁwﬂﬁQRbmu,ﬁﬁ@Eﬁ%k?W%?@K
;6%§%%ih,Kﬁ@&@aﬁtfmw-zézwﬁ%%%gbtﬂﬁ%?wmigﬁﬁ
SREPBLAGHL VBRFNTH I LOREN —EHRNH2 LEALN 3. T2, BEEEN
DPHA R N U BEBRTACEIEETHE, 1L L, BITOFEE T L% (ORTH
&ﬁi®§k§nK;oTﬁ&éﬂfﬁh,%m@%ﬁﬂﬁwmﬁbfﬁﬁ@ﬁ?ﬁ%ﬁfé
LOTHEEFEEINT B, o THRICBOTHEST &1F, FRELEEROBRMERE
ABEICONTREEF VOBRFEL2REIL, CARE ST = 29 = VREDFEDE
HEHPILRBDELLETHAEEELLN S, '

%

23

KBMOSFEICHVTHERB LIS — v s R0 2 VEBHEROY 7+ —F id, EHFERE (
HE)DBADE LWERLIZEDTHh, CIRHBMERRT, :



1)

2)

3)

,5)
6)
7)

k8)

9)

10)
1)
12)

13)

JAERI—-M 7504

REFERENCES

Kukita, Y., Okazaki, M., Namatame, K. and Shiba, M., " Analysis of
Mark II 1/6-Scale Pressure Suppression Test Data," Preprint of 1977
JAES Fall Meeting, A20, Oct. 1977.

Torbeck, J. E. et al., "Mark I 1/12-Scale Pressure Suppression Pool
Swell Tests,” NEDO-13456, 1976.

Bilanin, W. J. et al., "Mark II Containment Dynamic Forcing Functions
Information Report,” NEDO-21061 Rev. 2, Sep. 1976.

James, A. J., " The General Electric Pressure Suppression Containment
Analytical Model," NEDO-10320, Apr. 1971.

James, A. J., NEDO-10320 Suppl. 1, May 1971.

James, A. J. and Libkind, M. A., "Calculation of the Flow Loss Coeffi-
cient for the Vent System of a Torus/Lightbulb Containment," NEDO-
10320 Suppl. 2, June 1973.

Idel'chik, I. E., "Handbook of Hydraulic Resistance," AEC-Tr 6630,
1966.

Wagner, R. J. and Wheat, L. L., "CONTEMPT-LT Users Manual," ANC
Interim Peport 1-214-74-12.1, Aug. 1973.

Wheat, L. L. and Wagner, R. J., "CONTEMPT-LT: A Computer Program for
Predicting Containment Pressure-Temperatufe Respbnse to a Loss of
Coolant Accident," ANCR-1219, June 1975.

Izumi, F. and Harayama, Y., "Design and Safety Data of Commercial
Nuclear Power Plants in Japan," JAERI-M 7261, Sep. 1977.

"General Electric Standards Safety Analysis Report, BWR/6," DOCKET-
STN-50447-48, 1975.

Bilanin, W. J., "General Electric Mark III Pressure Suppression
Containment Analytical Model," NED0-20533, June 1974.

Wallis, G. B., One-Dimensional Two-Phase Flow, McGraw-Hil1l, N.Y., 1969.




