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Satudy on the code CONTEMPT - an Analytical Model
for the Containment Temperature and Pressure Behavior
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The code CONTEMPT, developed in the National Reactor
Testing Station, the United States, has been studied in the
Nuclear Code Committee of JAERI. The purpose is to examine
its feasibility in safety evaluation of the light-water reactor
plants through the analysis of containment transient experi-
ments, Carolina Virginia Tube Reactor containment experiment
in the United States and semi-scale blow-down experiment in
a ship reactor container. The code reproduces the experimental
results accurately when some key inputs such as heat transfer

coefficients of the structure surface, are given suitably.
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Table 5.2 e -y I ERRHBRKR L AHH L L ORH
i3 fEi(hr) Water oddion rate(Lb/hr)| Internal emergy BtU/Lb
0. . 0. x 107 0
2.778x10"* 2.724%107 5.101x10%
1.389x10"* 2597x107 5.101x10%
2778x1074 2286x107 509é6x1t0?
5556x107% 208¢x10" 506 xt1o0t
B333x10"¢ 1.866x107 591 x10?
9722x10 74 1.736x107 4067x10%
1.113x10°7? 1.562x107 5.085x 103
1.389x1079 &421x10° 6.25 X103
1.667x10"* 3255x10®% 6.636x103
1.944x107 249 x10° 5902x10%
2222x107% .57 x10°* 4158x10*%
25 x107? 92778x10" 4537x 103
2778x%07? 503%36x1t4G* 4011x10%
361110t 0.0 0.0
8332%x107* oo 0.0
8333x10"" 20 x1t10° 1.341x10°*
2499x107Y 20 x10° 1341x10?
25 x107* 6B34x10* 3937x10?
50 x107¢ 6.836x10* 3937x10¢
Table5 3 A7 v -CIARHBEB~OKE
B [ (br) mE{Lb/hr) B E(TF) %h =
0. 1} 0. 0,
0.2499 0. 0. 0.
0.z5 1.325x10" 800 1.0
1.0 1.325x10% 80.p 1.0
Table 5. 4 Heat Conducting strueture
A& ## B Ba (ft) | REK ()| BAEKHE
Dome of shell Carbon steel(A201) 0073 116 x104 1.152
Contaiment shell 1 | Concrets & Stesl 0073, 2547 256 xto® 1,152
“ 2 4 0.073 22271 9867x10° 8122
Reactor shielding Concrete 59 34615%x10% 2,2,2,2
Concrete Floor Concrete 24 4923x103 2,2.22
Reactor Compertment| Concrete 39 2114x10° 2222
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6. ¥ E

B EBRNTRABFOKELS, RO LBERINI D
(1) CONTEMPT =2~ Mg, BMZ=FAlEATWEAR, Fue-4y  ROBHBEHARE
OEEEY, PRIVEBCELL LB TE S
(9 {AL, LEOKERRE, ADTF - snZYCRENABETDE. TN THENTRARK,
HERBECEB2 BB EL DA NT -2 LT, BEYORERERE, AL BEBO
2 XA PORb S, 2v 2R H0HE, TLEIe -2y EHrERDD.

“(3) HEWOETREIBLODWTR, -y vy TL, BABBROBERENE Y

ELoOWTHbLEE, RAOR, 22WiHILORIERE B BT EBITEREELL L
Ebh%ﬁ,7u-ﬁ¢v¢ﬁﬁﬁt%w%%lb%#&bﬁmﬁﬁ%%&ﬁi%&ﬁbnbo
CORER, HRXEBEFCHANAESRARE, BEEA2 22 VB AMAL LR B SEH, B
Ft o ERFACOWTE, RBRELEFELABELTAC~RTERE e ~&£ VY RO
RESELYFEOAZENTE Ao LHL, ZHLOLOEROBFCHWLH ARESEES, BD
CHO—BOBACEALEBLILOLBEL LN L. 48, TO AW TORRNHEH
Frbh, —BCHALEBIRESENRELBDILOICELTLBTEIN S
W) EBECRSAEHF TR, CVIROPELRE, Yo —-F v Bo 1 XEAHOREBRE
EFDOLY AL DT, RELAP-3RIBETERZ2ANT 2L LTAWTK S,
AX|ER T, HEKR, T2 ¥R EESF 2- 2L LABTEHoThEWE, Thbd
REFCEA2ES Y RIS T o &, BHEEERC L EECEBEINAFTTL 5, CONTE-
MPT 7 - PHEBEC% TR, CRALOANTF -2 TELXTTERELORTHEHER
THho
G) REWMOBREMFED A » ¥ XA0HES, stEERCr2 b ORBEEEL o —RIT,
BERFOBAME IV 2 AREREHL TR, RENREO Ay ¥=2mt I h#sCTHEE
Mdbo
@ MRLAREIC, CONTEMPT = — Fid, ANTF—20EXELO0THHRY, BMER
OHEOEIIL2NTE, 22 IELWERESLbEEL bR B, LL, TOI — M,
%Mﬁ%m@ﬁﬁ.Eﬁ%1ﬁ%f»f%m1mbca#6.¢b&%&mca&ﬁiﬁ.%
WABEHORE L TOABLCONWTR, BT LIEBRRBRLR(BETE RN, TN, 00—
NTEMPT o - FORIBEROC 1D TH 50

2, COMIC, B LEERRTFE LT, BMEBEATVIOBRED T L ENTE Bo
2 FVAHBEONWTR, SHOEFBEE TR, EREMVELTHRETECENTERDR 5o
2ATFUABBE S, BEICHESEHESNOREO R & FHiL, $HRICHINHE
Thho
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App, L CONTEMPTz — F#EE

APL1T B
% A B E MR 21T A BMABRORE, ENP LUBHEREE, WEEEWORE
ZEHHET Do '

AP1L2 FEFIFETNE

TE gy LUFOBRETS, FAOMBCETEF -2, B LU, BRESHICRA
Ta,KbeI$m¥~@%u477ybtbfﬁibﬂ5o
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HER ) O 2 FERE AT b Bo (Fig APL1 Y &4 OHEBKEPrTRE, EHE s —KRTS
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Kléﬂblﬁmﬁﬁom&m%itmoﬁﬁﬁﬁ@ﬁ%ﬁﬁﬁﬂ%ﬁééhﬂﬁ%ﬁﬁ&b
TEL Do BWERBRER - 28, OEB, KHS BEoBWACHT, F«O0BEE, —
&ﬁéﬁﬁeﬁﬁ@ﬁﬁﬁmxafm<o%M§%W@%ﬁ%ﬂ,#ﬁ,M%%Rﬁ%@—&
iGME@WTﬁﬁfboﬁﬁm&ﬁ%ﬂﬁ%%#@.%&,ﬁﬁﬁ&.ﬁﬁmom%ﬁaﬁ
SOHOBMBONWShA T REAT EARARTD L0
%ﬁ%%%ﬂﬁmgﬁz7v4bxwﬁﬂﬁ%%ﬁ%ﬂ%®29ﬁﬁﬁiao27V4%®
Kﬁm%ﬁﬁ%&%®m&ﬁ%15ﬁiﬁﬂ%@ﬁﬁ%ﬁ%?é#ﬁ%ﬁ%&ttﬁf%,ﬁ
%@%%{4ﬁﬁ®%§ﬁﬁom19&ﬁ$¢%taﬁfééoﬁ%ﬁﬁ%ﬁ%ﬂ%ﬂmwmy
removal rate *HMMERCBEO 2REHTHMEL TV Do

BRI 2wk, #ECRRBMUNKS v ArEr A ERALSEEVEL LN, COBEAFE
B, BEE, FFEELILINEEL TS

BMEBAR~OREL LTE, HBR, 4B -KEIEKEDMBESHEL bNhL. TNHLOD
BELFELRCEA2KY LU BEAHNROREKROHNK, F FOLHOESOBRBRO WBMES
RTOEEORE ( #¥ <mih, BHE)AEIN L,

AP. L3IFBRFIVEXOBHEE

Xz - FOSBER 200BACAT bhbo 1 DRTEPRE (EERE) ratET 2R
(initiarizaticon phase ) il BERELHHET S sma (transient phase) TH Ho
AP, 1.31 HMBECEHR
7n*ﬁwymmbhfﬁﬁﬁﬁﬁﬁwéoktb,C@ﬁ%@%&ﬁ.§ﬁtmﬁﬁ@ﬂ
., HE, ABzias-, 3bCHEHOBEFAOMHMELTHET 2o

i, EFEEFELTHEAMRELCET 2 Ke L FKER SoOMER, Keenan—Keyes ® S
ﬁ#%ﬂﬁbfﬁbéoﬁﬂoﬁﬁﬁ,DZ~4UDPM&T&£OL#L ERABC I »
tROAET, KEBRHFTAERTRAWESKE, W.EQ SHARE programit X« TRD
605BM,ﬁ%%ﬁ@%ﬁﬁ@&@ﬁ%@%&wﬁbéoﬁ%%ﬁm@ﬂﬁﬁ%ﬁoﬁ<w
»h, Az r X —IEECHOBERTL 2 bt B LMo THBILF v ¥ - dRAIECH
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7 & (u(X )] =VE® vu (X, t)+8(% t) )
R Gl — RRIC 1

A (g t)su+B(y t) g% =D(y, t).C(t) (2)
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-~k &2 =H (4 t)[u-uyt) ] (3)
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App.2. CONTEMPT =2 - FAHBR

A b AF - VEUNDFTRTOARNTF -4, 71— 4-<v b CHEINE AT~
ODRELFTHFERNAF -2 BCDE LTHEA, B, B RACT - 2CERI
nbo

7Y =7 +=< v FOANF~F0OBE HE—F% EFTHET 5o ALTROBIC <> 7
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1#5a 10734 20454 30734
105, +318, 105+2, =14, —25-—4 XKTHIS IS A COMMENT
1025, 2. 1E-3 —14+45 24545

CVIFTA—FEBCDELTHENAT105, 318%-34 %) —EE~LTRT L,
105+ 21 EFEIEAOEN LS LEBIND, ~14RBEIBKBECEH~-14, —25-
ARBEIEROE-00000250KEHEINL KEREHRINSHBCDEROMLIERL,
Bl 30Ny FAINAT~2d2242rELTHBNWSE,
THHOHFI-FRE10L250BBRUEBEIINEAOH20, 00001, -140000.,
245 65KEMAND F=20RPhiZ, #>»~RE75 2 TxTe
AP21 Preliminary Data
11 &4 bnh—F
Blrsalc, T2V R0 RT3 5L Borriallld, TAr77y F, ¥
F, BANEFRALETENWT IV O 24 bk, HAOZR—-YOBICTY » M X
N, 7o 92 —FAOZA 2 & LTHEZ2H5 2056007 22 TOFHAFNbh L, &
DE2A IV I —FOTR2Y RZWETAT, SFHEEEHET b0 o TH, —2OREL XK
LTRTTEEE, 2MBEOCANT - 2CBIBDoTL, ROMBEOFI bra~-FO7T
RAYRIRERLEC, Bok ANT =25 FAr &L, ROoMBEE2HEST 50
1.2 »-F1
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BE . ™M &

1 L 1

2 T F ¥ L(1) BEREHE T LY LM (br)
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5 H B X(3) BATREG B A TRER

é HE X(4) # LA E (Lo/hr)
1. 64 #A~F5

1 5

2 CédL) Trr2 -7 -—ORODFEHPA

3 C¢¢L " B

4 Co¢L3 4 c

5 Céd¢Lu ?rrZ—37-ORBEET,

6 C ¢ ¢ L5 ” Q&R 1,

AP22 F-Fah—-F

COHMTRTF - APNTF -2 DN THET L2, F=-FATF—21d, K, =3r0¥-AH
B, BRBHEEHS, K-SRRICEHERPBELCLE = 30 ¥ - LOLFITH, BHERE
oDV ~2HTHE )~ F-TAEBRNTHE DT -7 rd s 5RHICHTHEE AR
T2 BEIRS T 02 0EbEThE 2L R e F= A 0BBOBMIE, SHEIh 2B L
DPRECZBREZLE o CNLOEERBINTNENE, Z5—Avt=YETY ¥ b
LEIE#R T T2, 1 - 25 -T2l onTil, 3LV —220820hiE, #1 bhsEHHEHE
T, BBE LT EL, TRLEARNI - VEEBLTY Ino
2.1 DYNormal Building Leakage — — LCOEFF Array

1 XX X¥=11, 12, 13, ete.

2 K (P8IO)

3 B (£¥ =i /hr—1bg) _

ZOEHN, REOBEEGER, BRZS5HEITHINL, —HOI~FRAYFTEENE R
BHXX=12, ELTROH -V ArFT 5,

2.2 Decay Power Cardg~=--P¢P Arrary
1 1XX XX=01, 02, 03, --11, 12, ete
2 Efe] (hr)

3 BB R B g A
Ry FOLBRE21EFLT, BR25BFTTHI NS

2.3 Metal-Water Reaction Carcls - - - MWREACGC Array
1 2XX XX=01, 02, 03, stcs
2 %&ﬂ (hr)

3 ER-AKEECI B LR A ¥-FHES

AryoffHE21EFLC, BR25HTHINE.
2.5 Blowdoun Rate Cerds - -~ ~MADD Array

1 3XX XX=01, 02, 03, etec.

2 efd] (br)

3 KO WAEE (10/hr)

4

KORB= & ¥~ (Btw 1)
: —51—
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NyFoLhkd21LHLE BERX208EETHINS.

; 2.5 Evaporation Steam Addition Cards- - BWSA Array

1 EFFAlEeT»waKOLTRERLTILE-ARBKCzdAr ¥~ LKOHmMAEE LT Lo
1 4 XX X¥=01, 02, 03, ete.
2 B (ar) |

3 O BBER i ¥F-~ORE

4 B~ KRG=F 1 ¥~ O RY

Ay FOLhd 21 LALERN208E THINL
2.4 Atomospherse Direct Heat and Water Addition Cards - - ~ DHA Array
1 5XX XX=01, 02, 03, ect

2 B¥fa] (hr)

3 - JkEinEE (1b/hr)

4 A3 (Btuw/hr)

HNryFOLhARE21LMAULERK20HT THIND.

2.7 Liquid Region Direct Heat and Water Addition Cards---DHL Arrasy
: 1 6 XX XX=01t, 02, 03, etc.
| 2 BRI (nr)
? 5 KEMEE (15/0r)

4 T HA K="

Ry FO Lot 21EFL, BRK20E8TTHEINL.
2.8 Decay power and Metal-Water Reaction Multipliers and Water Addition

Rate --~-SHA Array

1 7 XX, XX=01, 02, 03, etc.
| 2 i (ar)
| 3 RS F -

4 SB-KKE 7

5  JKESMEE (1b/hr)

RrFolLhR 21 ERUERK20EETHIN L.
2.9 Spray Water Addition Cards--AWA Array

1 8XX XX=01, 02, 03, etc.

2 wfd} (hr)

3 A7V —Fh bt bhdKOME (1b/kr)

4 AOBEMBD Lo OMEXROTAEWE LE, COANTEEINLIBED ATV -K
R LME bR Do b LEOMEHR IR biIF, A7V - KABMAEERORKE
Birb&bhbo

5 BAEBHA~NO X T v -%E

RyFoLhkd 21 &ML, BRZ0HTTHIND.
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2.9 Spray Water Addition Carde --AWA Array

—

8 XX XX=01, 02, 03, etec.

B5fd (nr)

ATV -RbbMAohBKOME (10/0r)

KOBEMPRL LZOBEROT2WAELE, COANTHEIRLLIBEOR T L—-K
BRBL LML bNRDe 3 LZOBERIEZ bIF, A7 Vv -—KEEMEENOHEEKS
Bhbebhbo

5 BIBHERNOR T v -5 &

RrFDOULHE21ERL, FRKZI0EZ2THINS,

W N

2.10 Air Additiocn Cards = - AAA Array
1 $9%X, XX=01, 02, 03, stc.
2 EFfH} (hr)

3 EADOHIMEE (1v/hT)
4 MATEERCRBE

AryFOLhRE21EML, BR20E27HIN L.
211 Outside Air Condition Cards - - CAT Array

1 10 XX, XX=01, 02, D3, etc.
2 BfE (hr)

3 AKoBE

4 BE~%T B MR AR (Bty/fP —hr F)

RrFO ekt 21EFL, BRK2582CHFIN I, 20F -7k 2 ABREAFC T
~FnThbHe 2 4ABMHERLABHCONTR, A2 sBlrEL T, ABTEOT, B
K2 AR coEE AT RE L W
212 Time Ztep and Print Control Cards - - TX, IT Array

1 $0XX, XZX=01t1, 02, 03, etc

2 Rl (hr)

3 BER] A F » 7'h (hr)

4 BEETZEETAEBO TV b2 RTy LTS niER

5 BE, G, 23 ¥ -3y 207V En ATy LT AE nidBEH

NArFoLlhed 21 ERL, BRSIEZTTHING.

2,13 End of Tabie Cord

1 9999

AP23 BAREAHEERCBET LT 2%

COMTRINDZIHLI3TETCOANT —Fld, *hEFNOREEAHEFBRCO2NWT,
BEIRLZThEEZLA V. 3 LARIAHAHEEABENWESHL, 3HRFAHOTF ~2EAE
Thbo COBTOF~47~VOEFERT,

YYEniEEd, F108E£FFRCOWTR, D1F22nT, 02, £ndLd
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s LAThEZLR Ve UTOHBEKRDLN S, I1HRCEHHBEFEROEFLERL,
IR*oRHCEHEERRO VY 7 HBROFEBr EXRT 50
31 BEEFEGHOFT b
1934 BIEREAFLEGARE, il Sy FLTH I,

3 2 General Information Card

1 1YYOO0D1

2 N{I} iy v Sl coOoMZ Ay v OB IKESATREERDL
T, <102

3 L(I) ¥ FEROEL2 1

4 IGEGM BRICOWTOF 7TV a
OHEHR, 1 AR, 23K

5 XU ERfEROBE (£1)

é FF{I A RE Pr

7 DELAY(D BEARET B2 CORRER (hr)

8 ARA(L ERERT IR

2 3 Mesh Spacing Cards 4

1 tYY1%XX, XX=01, 02, 03, stec

2 NSs({J, I) T @O A » v 2

3 Fa@ J r oFEHEROEE (It)

BaoThaHERLCDNWTE, 21 TAHRRALFLICA»FT 5,
%2 4 Material Overlay Carde

1 1YY2XX, XX=01, 02, 03, ete.
2 ITS(J, I) IT¥ 7RO WHES
33:BLAEETAryrFTho

% 5 Source Space Depenclence Cards

1 1YY300
2 HIBRA DA T ¥ a
=0 “EEAHA

=1 ¥ 7EHECFE
=2 Kiov MBLCALTL.

3 Q 8@ EOF - 20D LEDER, —EEEANT Bo
% 4 Additional Space-—Dependence Cards
1 1YY 3XX, XX=01, 02, 03, etec,
2 Q8@ TH7ERAR A » Y2 HOREIZEALLALTAYFT 5o

3 7 Boundary Condition Cards
1 1Y¥YY400
2 BTC (1I) EHBORGERMEFROFTY 2

(00, BRERRET O, D3 Y REQGERZ A REEBREL S
—54—



JTAERI~-¥ 5339

To
@ 1, REBRALARNOREREETRIT ANy - VST,
FHRETART 5o
(3) 2, BEFEREE, FEEUTE, KESOLKEZEL 2,
B REOMEEHnbe

) 3, REFFEE04LT 5. OBEREE, BHRERICH
TAEABRRZEELTHWS,
(5) 4, AEFREE 10 L35, CAEAFELEREEREE
ELTHRWwLER A,
(6; 5, REBFREE, RN, REFRBORHLREIN .
(0 6, BEZHEEDZ, BENBRGEEREORLLREIN 5,
8 7, 8, XaFhilbhkzt ¥, BAEEHEHE T arrary HTC
1, ETCE), ShbkobA Do
3 BTO(2 I) EHSAOSAI/BE, RROA7Y 2y
0y D, SAsBEE—FT, »~F2TAHNIN S,
@ Y, S BERRBREGKITETADERS,
ChENAEFEREY - FTETINZ.
(21 1%8BeL)
(8 2) A2 BEETRMNESRZLBEEREZ T
W 3, “AsBEEYRMNELERRABE LR A2 T,
5) 4, “AsBE*BMAERRAESE NN TLIEABEE T 50
LR ELSREFEFREFDLEAWDLR S
4 BTN(1, I).
5 BTN{(2, I)

ERBERLDWT, F~22 &3 LFLERL B

APP24 Data Table Common to All Heat-Conduction Structurs
LOHMTHENE F—£7—7aid, TXTOBRGEHEERCHTHEELZ IO TD S,
BRERE, TELR, RUBDIETT I -VFEBRwT, ZOHTANDLR L - FASE, B
CEEREBEOF 7Y a YEESTANEINZ 3 LEFRLOF—~ 27, BEd 2R EBELRE
TANTNE30ESHL520E, R IhHMETTFEINS, BRORRE, BEL, g4
BF=TrArUCLETREREOR V. d kWb xS - LT, StEEFH T2

4.1 BB FERILEH TUCUHC Array

1 4100XX XX=01, 02, 03, ste
2 WEES 1 OEEER
3 1 OFER HE

MWHES2, 3, ~OTF~20RyFO Lk, 21EALLLATTA: B K2 D%’E

TTHIND.
—55—
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4.2 HeOBEZEHE ETC Array

1 4200XX XX=01, 02, 03, etc
2 B_mFERE  BKX7

3 " H 8

W9, 10, B, BRK208TTCANTESL 7O LHpRE 21 ERLS
4.3 BEEMEKESEZERE - -~ HTCT Array

1 4300X%, X=01, 02, 03, etc.
2 BxfH
3 BARERE
RyFOLIRE21ERL, ERZ58FTHIN L.
4.4 PEIKERHEREH - -~-HICT? ’ﬁrra?‘
1 4400XX, XX=01, 02, 03, etc.
2 BE
3 AR FREL

RryFp Lk 21EFL, K25 THI LA

APP25 E#»-V
TS AANORBEETRT I -V TD b 1576565000008 »5FF5%0 3 L&

EEMHEERSE TR, 213 TRLAY - FREMRD ~FEE D,
1 500000

-5 &



App3. CVTRERME

AP. 31 CVIREEEH
CVTR{(Carolinas Vinginia Tube Reactor) OBRHAER v A F 4% #HALTDBA
{Deeign Base Accident) ¥ 2 b 24T h bildko CODBAF XM T A ) # BFHERS
@& Water Reactor Safety Program@ A ®it, ™ In—Plant Testing Project® @ —
WELTHZDhAVDOTH 5,
DBAT R IERDPIDOCEWEH-Twn b,
(1) BABBRRORELHET2ALOa - FORMGEFET AR, EhH, BEKE
TAHAERT -FT B85
(2 REFBREORT VI OERETYRET 0
(3) BMBEHRCHT2DBAXGORELRET 50

AP. 32 EKBRETE

CVTROBMAEZRL, Fig ARI1ERT I, LERE FA2EL ok, HRo &
Hov2) -~ OBYTDD. NEHEOREILS 7 74—+ 11 ek inch Kb, F—a0ESA
FTTCORI (EH[ONIM )1 14Ft3inch Tdd, HEM, F(=2y2 ) - &P )el
UALBRBRORARRF Ay VRIT 4 —ADFAF=—BD0THb. BMEB~CADRZ, HE
13ftOHBO v F, BE7ILQO VTP IUERZ It 9 inch0ER v FTh A,

BMBERROBEDR, ARVATF4 v I 77 -RiaT20088KAHINE. BE
ELTHRMAESNGR, W (operating flaor L b k), ®f (intermediate), EL
(vasement) © 3R AT bR b MMBEBANOLZER (free volume) 32272000
e TH 5,

Y- F Y s BEOBBOACREN S LOERL MR LA, Thid ® Parr Steam Plant”
Enin, CVTROFRC KDL, o Parr Steam Plant @ header ¢ 3 2 50 0 0 1b/hr
(725F, 400psig) DF/E LT+ 5,

FRHEHREBEOADA VA Y AT AN DBATX}OAEBRK CVIRIEEATLAR, 2O .
27V AOflow rate i 29 0~500egmTah, ZZ7VvVIQ/ A0 TEILIREE
ECEDVBELLND, RTVAE, AT 4 —2D0BRBRBARELSTH L3 0BT EER
L, 81 245HEHT S

AP, 33 FEERIEHP I FHeHks

DBAFX}OX% BRI FWELSEACHTABREECLEORTLE, COERERY
HERKRCHEESTAC L ThIo COBRDPHEHBILO2WTORAIERA I Nk,

(B IREFNE

(BB EZRERE

3y 7 RmEiRE
—57 -
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WERABRBSIF-DOR VR

PEGOEELRE

EBRBERT [ F ~FEOBIME

(NBREREORES

® ” NOZEZHDOHRE

GHEAZ R AREORLE

0= 7 v 27 aOiHEEKE

(MOHE HBIEIE 7 O OF 8t (pressure fronsdaser) #HERI N, HA (EERX 4~
B T L TEEI Nk TOORIDRBWEBRROB L. 2 UEK, 1 DHBMESFIC
WSD4 FTORR, o 20 EREHTEH L refaelling Conal OE IRBIETE L
BR2OT» Do
QOORBEBHNBEAIEICRENEETET -3  ZORBNT Lo THFIh ko MIT
15@%%%&@%&@L1m50cawiUco%%ﬁﬁ%m§$?4f—@ﬁﬁﬁﬁ®ﬁ
otttz FERAINRTwLe

FRE AU TS IRIUTF S e F -2 ERERBEEAL &

ik, 23 COMERNIBNEBRDS 4+ ~ORERIF2> 7Y - t OHEPORBIER
_ﬁénkocng@f—fn.anﬁfybeTfn7?—ﬂ%ﬁﬁﬁmxofﬁﬁéh
#o
BERBTOW(OADBFLEAT, BEELNEL, HRCANKED THEL 2. &
ﬁ@%ém,ﬁ%ﬁbﬁ®m@§€%1bvdvf—VKIoT%6C&KIoT%ﬁ®ﬁﬁ
ELTRkDbh b0

BIBEBRRND 54 > ~REORKEORTICH 4 DO bidirectional calorimeter—
type DHlEE T Hnko, BERE T F v /7 -2 ERKEELTHAL 2o
%m@%%m%@ﬁﬁﬁﬁm.%%&ﬁﬁﬁ&ﬁokﬁﬁiU4V%Eé%4¥f@ﬁﬁﬂ
@ﬁ#&&%ZO@ﬁ%ﬂﬁﬁ%KlgTMELkoCh&=VﬂU-F§K§ﬁkROWK
5T ATHIEL 2o

HEE, THe S pIUFA V2 ORHREBC IS TER LA
ﬁm§$®54f~@xrvzﬂas&mmrmf,xbv4yf-vMIQTM%T%o
BRET7Fu P IUEF 4V 2 rORHREBEHCTITo,
%Mﬁ%ﬂ@%ﬁ@ﬁém.E%ﬁﬁﬁ%%%mfﬂ%éntocoﬂzaﬁﬁﬁﬁ%&ﬁ
@19Kﬁ<%2%-Mdnklﬁ%mthE%K%%éﬂﬁo3%@@@3%@,#&V4
Gy Sy CRMER A F —OMORMLATCRES Nk, ChbORBICLY, &
ZOEETRT LR
%ﬁ@?ntzﬂ{7@tyv-%ﬁﬁ%ﬁﬁﬁ®ﬁi.Eﬁ.ﬁﬁ#:vzx—u-bu
ToAOHE, BEILKATVSKIZHHKOEDR, EEYHETrs0oERAINA &T
BETNTHEBLCAYr TS 7 I-ThT T
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AP, 3.4 HERER

DBAT R TRED4DOEMARTA DK
a) YRFLDF w2 TOF TR I—RMAE[/ART peigMEI N, ATV, vaTFa
#3 HEEET TASE

b) DBAT XM 1—HMBERNL 18 peigltnE, FAXESRK c¢c)PBAT X 2—7F
2P 1EECAZR2 0 epmOBEOADORTvA BEIET L CAREANEEET S
EFCHEWEL, 1 2AMMEIT A, d) DBAT AP 3—F R 2RBEAFHALTHL R X
T4 OHEBFRS00 g TH Ao

AP, 341 EHF
Fig AR 22t FSE3 o0 1 8 reigDERHF R 'OBRCH D, AlEST L =vAF 10
Tz T —=FC¢T:b, TvLOTRETRLThnibe
AZVAOHRE, RFVABTHELAEROEROBILLI-THELNLE. BREAE K
L TEcdn, UTEFOoEEBNFIMERT .
CVTROBMEERRCINT, FHRERZXOR (nolecular flow equatiocn) it X »
TREAN L,
1 _—
L, = Km““ 7B
ol s o
Lt AR D O RE (vimeT )
%1fﬁﬂ%#
! BWMESALS

)
ZOFH L molecular flow pathlitXd+ 25X T3 458, 3 LLORXRBIBAQR T v F)

ELTwaET HEGEE T LD, BBORAE (<X~ b )AROKXTHREINS.

M, —M
oLl=(100) "2

M,

aliREORAEN
M, sZEA2RABE(L ) KT HHEBEOHEE
M, s 7 (L) “

M, , M, BKOLSCHBEIN D,

: £ 1
M, =/ pat =K [ 1(1-—=)dt
A .

1 tl P],

1.
M, =ftf Igdtﬂ(tmj;:’ (1—-_1_; ) dt.
H
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t, =%, =t LEBRLT

(f Lat = " Lary |
[} ?2 0 1
L=(100
o ( ) t—-ftidt
s P

1

S — A AP. 31 Fig AP.3 2L D A7 VA DB LEHFELAIO T B, £XEL T, =
5 mn t, =15m8 Thho LOF~7ALY, ATVAOHRELZIREAZ EBDR DO

Table AP3 1
EFFECT OF PRESSURE REDUCTION SPRAY

Area Under Normaliged to Areas Reduction Molecular Flow

Test curve Naturel Decay leskage
(psig— min ) Test £ Reduc{;«:ion-aL
natural decay
(no spray) 134 1.0 0 0
290 gpm spray 111 0.82 18 13
500 gpm srray 92 0.68 32 25

AP, 342 BEOTEL

FigAP, 334 natural decay{ 27 v A BB EnEE ) ETH, BHEHEROSID
ODHROBERERLAVD TS Do 3HRER, AV —-F 47T ~1h LOFER
(dome) A v 4 54 F7 = T-0TFobE4E (intermediate) * L TESR (pasement)
b 2. QEBHERKKE ZBENANDLLEERLTVE T AZOHICE, F V17T
4y H T LY tHBO 1 AR R TBEAT 4 -2 51 F~OREXRLTwDe ThIDS
4 F—OBERFOREL OBREBNBREICEAZ &ibhbe ChILL s THEREARICE
WwT, ZOLBOERTRER L LEORGEL L, BRNERHEY~ORRENB(LLD
T EMbhbdo

ATV BB ARG F — 2t Fig 4P, 3.4, L Fig AP. 35K/RF o natural decay
OBELALLI K, X v4 sihaniid, BRESNCIREZBEMED L0 L
L7 v ¢ LEBFOETORENRF( LY, $A2E LR, ABRNIFOREHERL
o ChHEMOEEN natural decay DPSLIBWELEFATNEZ LN DbbR Do
cO%hEE Fig AP, 35(500 Gpm spray) OFHEETD Lo

AP3A3Z FoMoOBTHE

FOMOBERE LTH, 3147 —0EIETF, $LIU, BHESOMRE, ¥ IFEREO
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HEMRDBo 54 F~DESECVIR Testing Project MO @+ 2E&H03 & THEI L
fco COPMFOELZEMNET 74 > ~ NI BHBEBOHBICHNTLEREN *BLBTH o258,
FOLOAWMAP LD oo LA LBEOKREISE*RET AL DEHRERTLTH S,

BEBRCOHBRIDBAT X O, ABRCLERATERMANZ. BEC I IBEEa 2
N EEO2 I v 5 FOERBRACH Do CODBAF X b O DIEDKERL T vty
THHh LB bR,

BAEROREEOMEAATIRE 21 peig0&HFTDBATF A OB fTebhko T O
PBEOCEXEHNL, DBAT X ORUNEMRBHZORELKER L L2 2080 THkD S
LOTHbe CORTFRPITBHBREIXC2Z23% /daytdb, DBAFXMLUWTHRE LS
HT031%,/7dayTheis

AP, 35 & &

ZODBAFRIMNCISTROLIZKEHELBONA. BLEEZERR, ZMESETOE
[ BRORELE KL LRMESHONEY~OCBRERA L E DI HENEVWSI T LTHE. 24
RLOCOBEAOKEREMNESTNCREORKE2BEEL bA ko 3 LD BAF X PO RFEH
DRMEBTHTA2LATIBALIIZERCEZOTE 55,

RTIVL OHBRENEBAE S ECREI L0 ESTH H, Table AP, 41K
ThITEMAESRNORRRIE A oEBTHE20 06, X7 VAR TF. P.OEBH L0 HPI &
BAEBEE Do

BRCERREZBIDBAT AV THF CAbR Ad uk,

—4 1 —
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Bend Lins

EL-— 34607
P 62" =" 0D
- concrete
OPERATING REGION
58" =0 0D
Gt e S———. %

14 Bteeal Limer

Graund Level

? . EL-3524"
LUZL ‘Q Operating Flaor
BL—-325"
; 89 —¢
|
‘ INTERMEDIATE REGION
|
|
i
crm = m— — = =« = ==« =~ = ——~=| |[EL-2%3"

BASEMENT REGION

Basement Flcor

BEL-275" \

N

\—w—Foundatian Mat

AP31 CVIR CONTAINMENT STRUCTURE




Pressure{f{psig)

240

TJABRI-¥ 5339

Natural Pressure Decay

\\ -~ 290 gpm Pressure Suppresic

\\Spray orft - -
~ 500 gpm Pressurae ‘S_-u-p"ira'aiu Spray

Spray off
M T I ; [ - e .
10 20 30 40 50

Time (min}

APFP32 PRESSURE RESPONSE OF FULL-—
SCALE CVTR B8TEAM TESTS




Temperature (“F)

250

204

158
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Test time (min)

Fig. AP33%3 TEMPERATURE HISTORY FOR

NATURAL DECAY TEST

—d 4

EL\ Peak Pressure
NG
‘\@\.\
4 6 ____F—B@—
& é{é
@ TC29 Doms 3757
é & TO35 Liner 360
) ¢ TO 8 intermediate 3877
@/7: 6 TC * Basement 283F
Pt
/ o
o T
™~
[/ @\@\\
@
a
o
9
&
| | ) ]
v} 5 10 15 20

18 P8Ia




Temperature [‘F}

250

200

150

130

50

JAERI-¥ 5339

Dowme375"
Liner3é”
intermediate3D?
Basement?83

spray off

| f

5 10

15 20 ' 25
Test time(min}

Pig. AP35 4 Temperature History for 18 psig 290 aPM epray Teat




(°F)

Tamparature

FAERI-¥ 5323¢%9
250
beak Pressure
O To29 Doma 375"
& TOI5 Limer 360F
® 7¢c 8 iztermediate 307
& ® Tc 1 Bassment 28%
200 | @_\
&f £
sy \
150 | / ) N p B
FAREEAN T4
,@@ e /9-—-——-—"@ o c
LA, \ &
//s o e/
~ .
1ou§ [P
K-}
apray an sapray off
50 T I | IT |
g 5 10 15 20 25
Test time (min)
¥ig AP35 Temperature History for 18 pesig 500 GPM
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App .4 HEEWMEHELSESRYE

Ap4l FEame

MARTFFTAH HEBERIABREESRBOCO—2T2 Y, 1 KEENHEESKBEMEBRBHROESD
LREHBL, ISR V2 OARE~OREEBIETIENNHRPESORANCOL
BHICHHREIND, |

BERFAREHNTAEANNTBABTELELRBIN TS 0, + O8N ¢ FH+5 T,
T = —ILME TR RECEBINTVEID LELLNS N, SFXTMBCHRL
BEC, SMNERILCREEROADCE LI THL 2 VEELEZ bR oL S HFARIE
LT BENEL B,

DL S EBMEO—EELT

a ZREIURIOKFR &5 EMAE

b HBEBREsREABKCE L SESR

c EHEHZRPF~OMEKOFKHFCHIRBICEL 5ERED

d EHEHSKPF~OMEXKOHTBESCHIRECELD>ERED

TRLEW, BM4IEEOREHMTERMEL LIBEERMAHRIN SR~ ML THER
HMELEHTE - 7o

SRRV ROEBHN TR Z Ve, CHORBRHRIEE LTFHBRETERA~OMEFHMNKD
oA ERTHD, CORKPELCONTEMPT 2 — FiLL 5 MABRERBTAC &N
T3 2,

LCTHCRDOHRET o ~F o Y RE L LTHALWETORKRER, ERFTES IR
BMERETRD 3,

Apd2 =HBEE

REERBHENER, BMBERBLIUTFTFr—~F L R7F%0bi Y, Pig Al 1L 70 —
Y~ 1+ 2R T ENFHRABHEN1 00K/ e T VEE 1.3 0, REQL7 5m, ERE
MO443n® , BEE 187 8K Th-T#MET Figa A4 2R Lk, ENEBNERETRE
BEniTrrh 25 KEVOBRE~F—~2HRELTWSD,

BMEBERHEN1 0Ky /cde TH I BEI 45, WELS T, KREHZ 097 nt
NEBEEN T SOAREER 2328 T THEMY Fia A5 3CHR L. BHESHGES
NTELTFBACBROAE[ T TRRBEBIN TV S,

MHBELOKR g ASAKTALAEECRYDOT, 2O 7F+—F422%8L, D&%
172, 1,1V /04 v F L TH 8T8 B,

ENEHERBLOLDHREZ 1L IDOBRINAIAYFETREINTE VEPLER
HBASTnd,

HUKHERDOEHBEHNTELD, CNoOH DN BRHIES I AR ENSNSELEHLT

—6 7 —
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EBHA v a3 7 TERBLTWN D,

ENFEREE CAmER
” £D ERRERBBENE R
—1~1 008 0f"
4 KL #4775 a2 FHEABHRERE
EE Rk e 0~12mHEQC
W LOSEDR BHRERBEEDE RS
BnESHREE C AmEX 6 &
» EAD WHFLEHE EhE RS
—1~30Kg/ed

Ap43 REFE

EHEOHRBAIKOEY TH D,

BMEBEENSTSREREDND 50, 70, 90Kgschk e

W ENEHRKE 0.3 md

w0 O& 172, 1, 1Y /04 v

BEE OB NSERNEE, EALER, KEETH»3. EBRFEL, ENEHHEBOZIIR
EFETEWLA®, KeTRLTRUERNLEF1 7L VBER XV AATHRETEVED
30K/ gl h oA TtoMigrEtlL, ENEREEF L, tOoRER L — 2~
CILET, BEARALZXLFEOMAKCEZS 2 TRHBRTHET 2o AMECREMKICE
rt, ENESEBAEETRESEEOPVvYFEHBRLTAN EREL LTI OHTE
FRmLTHhbE—2 %20, BABBRBEARILEH LTI 7+ v — 74 22 QW TIT
o, BAKERHESPREHE A, T LTEENEBESRITERLCE S TRIEE
DS, BBRCRENEH LM BLOHOKBOAL KR EOL b OMBIEX 2K E 2T
B,

Apdd ERER

EREROCSLOABMEEA L LT, RUN-20%FR T 3,
RUN-2 0ORBESH, XOHEHI T 5,

WTESEE NEBRER

OO
HEERT Fig., A45 KR L7%e
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