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JRFIFRSBBEERATO 1 KA ENICHT 2REITNEV, 72, EEEADES
Bk, TTVRFE TEHS LT L2NOBMIELE EEKT—L & ORI ORRBGRE,
BERIF O L R FIRARHE OBRE, BEMSHEERORRKEAIZOVWTIZEAN AL 7T
T ARRER/DNI VY, RTFEASEEBHOBATIE, YVva=y A—KRIGEEOMRK
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DHBRHERIEZERL, RFFETHX Y E7 A NIERETAVEOREER L E
BHLT, EHIBVTHEBHRHBECRWEAZFEL TV,

EREBOPEL M 1-1 I3, HEVHEIIFRO EOX I VBV T IR,
FERMT S L, BIEBKEDENZL->T, HEVEBETFFE THx ¥ 7 1 ICEH
T3, FO#%, BEKEDOTo—F 7 ik THEEDEO—BIRELE V7T
YA rEh, BFRETHXY ET (KR T2EEMELZRHIET 5.

HEWE Z AW o8OI ERTIE, &4 2UBIES, HRx2BARICHLT, K
FIFTEHx ¥ 7 A NIRRT T HEEVEORIEZRIEL TW5, HEMEL LTI
KETy FEEEZFERL, BERKE L LTEERLAY VAZFERLTWS, K 1-2
WCRIERERZ T RFFE TEHX Yy 7  NICERET 2EEME OBIE ORIERE ()
I3 Kutateladze #ICBIfRT DMK (6) DKL L TEHBINTEY, f~
1/(1+0.0016) T X EElTX 5,

ZOBBRREAWVT, SBBHSERTE 2 1 RGAMENEZFMET S Z LT
5, BEMIZIZ, Kutateladze ZFITEAFRT DR TTEAN 7 LT OBFEITIERIF.LOS
BHSEHE TE S L LTS, Z0LE, RFFTHXY ET 1 IIERET 158D
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(REESIREE 500K, AR O 0. 4m) (0t L TIE, ERIE OO Bk 23 8
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[1] N. K. Tutu, et al., “Low Pressure Cutoff for Melt Dispersal from Reactor
Cavities” , Fourth Proceedings of Nuclear Thermal Hydraulics, ANS Meeting,
October 30 . November 4, 1988.
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MAAP Zt— RDRF A—FZTT 74V MEEL LTER L TWASIEIE, ¥ v 7 X SBRE
BROFEXEZ0EF@EATs00me LT, [ PpmEshns, —F, Bl
LT LT A0 L TV s RIEREET 2o oE e LT, [ Lririme £
+ %,

(2) RRERRHT DR B

R 42 lox—zr—2 e L[]k, B —=x & L< [ L s
BT, TORE, BTFEBTHE7LFANOTH, 72 b ERFREB TR~y K&
DROX ¥ v 7ERRORFFEBHRSLICHT 2BEIN S, ZOFHLSORE
FIEEAERWVWEEZ D,

3.1-93

BB ONEIIBEERE R L
ETOTRAMTEEEA,




Xy v FIHAE

~05( | o
N \ z:a‘ o0

o & B I'.“ T#Z 7 X b
i ” 7> & DAEHN
ol *I
¥ 4-1 TFTHF VT LATOZRNALF—BITET IV
High : MAAP4 User’ s Manual, EPRI
20
| T b5 5 LR FEBRORERBE Yy —X |
S 1 KA RHRER S
ﬁ T LT LD
fl_t' O, | AR BB
A 10
(MPa[gage]) A
5 R FIP AR
[\ A/ 2. OMPa[gage]
; I N
2 4 6 8 10

B (hour)
T 4-2 1 RKGHME OREIZEAL

3.1-94




(5 38 MAAP ==— R)

W2 e & mHEVK O BEAERIZSWT



B TREIIRER s somninsiaici soeven s s e S SRR SR R RS 3.2-3
T UaT 3.2-3
3 CHETODHBEDEI. . ... eonnnneonnsommons s samnss s ssmss s 3.2-3
& BRECIE BT BIEL oo sovmmmonc s sissitsaisi Siasninsia e SIS S 3.2-29
iy 2 2 3.2-36
O o S S 3.2-55
#sf 2-1 FARO EBRIZEIT 5 MAAP DEFARNRAL JETNOZ YR ... ... 3.2-56



1 FANE

RO L AR OFEESER (FCI : Fuel-Coolant Interaction, AR, [FCI) &#57,)
(B L Tix, ERMIBWTEROFEHARTEICE T 5% < OFBRTOHLTE TIN5
2, BEIZBWTHHREREICHY, o, EHABETOBRRIZOVWTIZE A EREN
B, ARBRT—EZPHOLATVRVOBRBERTHY, FHENPIVBREVERTHDL L
BA5,

ZZT, BENATERSN-ERFICLIIMRAZERT L L HIT, rETVICE
THAREEN S DEBREITV, BREMITIC X B~ DB 2R L,

2 BROHME

BRED LB HAK RSB T 5 Z LI X 3 8MAKERRDERIZENT, BEEFLOR
TRV XA RN X — IR SN TR TN RBRBICES TR H 5.
ZOL57Bg, b, BRFLEGHKEOFEMEVRENIZHESTEIEEZINSE
BOZL%E” FCI” LFES, E£7,FCI 09 bEREZMHD bOE” KEXBR LD,
KETBRIZELLRWENERE” EHRAASL 27 LR, BT, BRFLEGHEIK
OEMIY, RFFEESROTHRT VI LALRFFETEHF Y BT 4 TRETLAEHELRH D,
BHIECHHKORENERL Z L0 b@EZ XY L TR K, fiEZEFFEE
2N FCI, BB EZFEFIFRISIFCL LT 5,

FLHLZWVIETH LT LAPLETT2EMEFEL (7Y P2y M) 88, KF—NZ
Bl 2RO —RIES IS T, BRFELSMEIL L TOKPIZo#T s (= bLA
V)o MBRLL U7oWEmEL (BAF, [F7VRITF) Lfd.) I, EHRR OMEHNBYREIC
LVAKEEBRLTEY, T7YVRFIIRRBEIBDRRKETHS, 22T, HRE~
fAPONEL (FYHFY 7)) BMbERESRET S L, 77 VRFRGEHRIKEE
BT 5 Z L TRAMAKERRBENRRZY, ZhPEEOT 7V RFIIxtd 257
FMIAV T LR YVERRELZRESYE, ZOHREVBFICEIZRCIERTSZ LT, &
BRE 2T KRTIBRIIED LEZIONTVS, £/, KERBRIZELRWVWEST
b, BELCAKERCEIVBERENER (EAWRL7) BRET S,

3 ZhE TComAnEkHE
FCI (22T, 1975 FEOXKERFHRHIEZRS NRC DOFE-FIFELLMFZE WASH-1400
(NUREG75-014) 28\ T, JEFIFEZRRINKERTIBRRIC L R FIFEARIBRIR AR~
DIYAITOKRER—RHERHZLEBERHINT-Z L 2HIC, BROMEHACITFMICET S
%< OIEEBPfThTE R, KEKUBRICEL TE, KESBEEME 7 V—7 (SERG:
Steam Explosion Review Group) (XA L E=2—Ffié L THED L, [EHERANKE
KBRITY R 7 OBANLERTE %) LRI b TWS, ZORE#RIT 1997 0 FCI
BT 2 HMRSFHIZB VT, SERC OFEMOEEIIARETH L Z LRI TW 5,
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%70, RKERFHHABZEZEES NRC X, RFIFEZEN FCI 26 KRERIERICE Y RKTIFRE
WERDPBERTIER (\WbWdaET— FHE) IZ2VWTHE, ZNETOEMFRICLD
BREHER T, BAETHEIIIER IS, MEIIFRRER LERMFTbh TS,
7o, BFFERBAFCI DBENANRNL ZIZEHERIZOWVWTUL, 1 KBEMENZ LR
SHDZLITHID, RFIFENEE~OEENRERICIZ B2,

—F, BRRIZE VEKSNEZRETFFETEHX ¥ E7 1 [CERMF L% T4 5560 FCI
(RFIEAERIFCD) 1%, RFFEASBAFCL A|@EL-ORIR (&7 7 —VE) OFKHET
ThHHZ LT, EBEMIEE FmH T2 —E) ThHY, EMEMICIIARKBRES
RELBWEEDRTWS, £, EAARSM Z20BATYH, KT—NVOBRENFREFIF
BERALY BREL, KEROBRERBERLEZ RHFEENH D,

Z T, FEFIFEAERS FCI ICEREZBWVWT, BN TEESN-ERZICLIVEDS
nNEmRIZHONWTERET S,

3.1 FCI EROBE

FCI EZBiZ, £L L THERMBEZ KT —VIIETSE, K-V L DREDBRICREAT
BDHBBIZOVWTHEATAZEZEMELELOTHY, BRANOHFEHEEICBWT,
fEx DEBRMEIITONT NS, ZOF T, BRI R ERR L LT, BKIN JRC (Joint
Research Center) MDA A7 ZHFFERET® FARO EBR, [F L < A A7 FHFZERT®D KROTOS £
8%, |BE-F/BFZEET JAERL @ ALPHA EBk, A V72 Z VEMEFHELZ— (NNC:
National Nuclear Center) Dffig%% F\ /= COTELS EBHAfThbh TV, ZhbnDE
BRIZHOWT, ZOBELZZTHRLNIARIZOWTERT S,

(1) FARO EB

BXM JRC (Joint Research Center) DA A7 ZHIEFTIZCBITAZERTHY, EhH
BRENEXARICEBAE KT —NVICET LIEGE DO KREREROBRAELZHARLZ L
ZEHH L LTEESRGTOERMTONTELY, ENEBAERRL LIEEES
HTOERLITLA TS,

EREBOMELXH 3.1-1 ([I77., ERFIRL, SHESRMGLIEESRMEL TREKRT
b, B5OFNTULEAEY (80wthU0: + 20wthZr0: & 5\ iZ TTwthU0: + 19wt%Zr0s +
dwthlr) ZEMIYE, 2 2FEROT7 I v T ERAKT LI Z LICLY, KF—nicE
TS5, EBREMHIE, K3 1I-LITRT LBV THY, U0BREWIT 18~1T6kg, K
T — VORI 0.87~2.06m, K7 —NDH 77— VEITEEAFI~124K OFHTEH
SHBEEOr—ABfThbihvT\b, £, MESML LT 2~5.8Pa, KEFRMHLL
T 0.2~0.5MPa TH 5,

! NRC, ” A Reassessment of the Potential for an Alpha—Mode Containment Failure and Review of the
Current Understanding of Broader Fuel-Coolant Interaction Issue” , NUREG-1524

3.2-4



(2)

WFILOD FARO EBRIZE VTS, mESRM, EESML bIZ, KEKBREOFEALIX

Bllshizholzhd, EAHRSA ZiI3BBlShTn5b, BRI REAELOF L L
T, F—RAL- 14 OFERZH 3. 1-2 17 F, BMYOETIZHEI EH ERIT, SR
(F3®) TRELTWLZ B3,

BRI OB FLEIZOWTIE, A7 — L OREBIZE Y Z0OEERELLTVS,
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ELTHRTI/RER>TWD, —FH, RFFEASRN FCI ZBELIr—REL
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7233, FARO EBRITxt LT MAAP 22— RIZBWTERBITRTOILTEY, EHAN
A 7 BEOERBER LBTRBRIHEEBE SN TVS,

KROTOS 32B&

BN JRC (Joint Research Center) DA A7 FHFZEATIZIIT 5 FARO EHHEDO—8 &
LTATON-ERTHY, FARO ERVPEERELZEBMIITONI-DIZH LT,
KROTOS EBR T, BERVY T 7 —nkEEE LTEBINA TN,

EREEOMELK 3.1-3 IT~d, EBRFIEIZ, FARO ERLIFFFETHY, &
KFATHEEVELZBMIY, K7—MCHET IS, ERENFIT, £ 3.1-2 TR
TLHEVTHD, BEDEIIBET VI =T LA (AL0;) & U0 BEH (80wt%UO,
+20wt%Zr0;) BAWVWSLRITEY, T/IF 1.0~1.8ke, U0 BEMIZ 2.62~5. 15kg,
KT —=NOKEFR 1. Im, KT —A DV 77—V EIL 4~123K OFFH TEE S
Bor—23T7bhTns, £, K7 NVESHLDOTRAEAILL LA MY A
HEZDHZLTKESBREFRIEL I —AbTbhTna,

TAIFTERAWEERTIE, V77—V KOBEIFINE MY 72 L CTRERBERE
NEAEL, KT 7—NLDOBE (F—R 27, 28, 41, 44, 50, 51) I%, SME R UA
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#3.1-1 FARO EBRFMR OFER KM

=8 1D U0, ERYER | ERYIRE | BRSE TR | EEKES | KE T =B | KER

HEHIGH kg K mm MPa m K B
L-06 0.8 18 2,923 100 5 0.87 0 L
L-08 0.8 44 3,023 100 5.8 1.00 12 L
L-11 0.77 151 2,823 100 5 2.00 2 2L
L-14 0.8 125 3,123 100 5 2.05 0 72
L-19 0.8 157 3,073 100 5 1.10 1 el
L-20 0.8 96 3,173 100 2 1.97 0 2L
L-24 0.8 176 3,023 100 0.5 2.02 0 L
L-27 0.8 129 3,023 100 0.5 1.47 1 L
L-28 0.8 175 3,052 50 0.5 1.44 1 L
L-29 0.8 39 3,070 50 0.2 1.48 97 L
L-31 0.8 92 2,990 50 0.2 1.45 104 L
L-33 0.8 100 3,070 50 0.2 1. 60 124 el

¥ 0.8 OEFE OMALIT 80%U0,+20%Zr0,, 0. 77 DA OFARIE TT%00,+ 19%Zr0,+4%Zr,
[IHEEAN BEFHEE (D772 27 0 MVTEIR ST FR 1343 A

# 3.1-2 KROTOS EBRFGHROER—FN

ES SR 5 A~ vo, | mRp | wEE | EH | KE |7y —aBE| A [RES| @iz R X
1D #E | HEke | BEK | MPa m K N | B | —~0EWRHE
26 ALOs 0 1.oo | 2,573 | 0.1 | 1.08 40 @ [) 0.53 %
27 AL, 0 1.43 2,573 | 0.1 | 1.08 10 - - —
28 AL, 0 1.43 2,573 | 0.1 | 1.08 13 & & 0.85 %
29 AL,04 0 1.45 2,573 | 0.1 [ 1.08 80 — [ 0.72 %
30 ALD, 0 1.52 2,573 | 0.1 | 1.08 80 — @ 1.1%
38 AL,0, 0 1.53 2,665 | 0.10 | 1.11 79 — & 1.45 %
40 ALOs 0 1.47 3,073 | 0.10 [ 1.11 83 — [) 0.9 %
41 ALO, 0 1.43 3,073 | 0.10 [ 1.11 5 — — -
42 AL, 0 1.54 2,465 | 0.10 | 1.11 80 — & 1.9 %
43 AL, 0 1.50 2,625 | 0.21 [ 1.11 100 - [ 1.3%
44 ALD, 0 1.50 2,673 | 0.10 | 1.11 10 @ @ 2.6 %
49 AL,0, 0 1.74 2,415 | 0.37 | .11 120 - & 2.2%
50 ALOs 0 1.57 2,200 [ 0.10 [ 1.11 13 - - —
51 ALO, 0 1.80 2,475 | 0.10 | 1.11 5 — — =
32 | 81%U0,+19%Zr0, | 0.81 | 3.03 3,063 | 0.10 | 1.08 22 - - —
33 | 81%U0,+19%Zr0, | 0.81 | 3.20 3,063 | 0.10 | 1.08 75 — — -
35 79%00,+21%2r0, | 0.79 | 3.10 3,023 | 0.10 | 1.08 10 [ — -
36 | 79%00.+21%2r0, | 0.79 | 3.03 3,025 | 0.10 | 1.08 79 @ — -
37 T9%00,+21%2r0, | 0.79 | 3.22 3,018 [0.10] 1.1 71 ) — —
45 | 80%U0,+20%Zr0, | 0.8 | 3.09 | 3,105 | 0.10 | 1.14 4 & — -
46 79%00,+21%2r0, | 0.79 | 5.05 3,088 | 0.10 | 1.1 83 [ [ 0.04 %
47 | 80%U0,+20%Zr0, | 0.8 | 5.15 3,023 [0.10 1.1 82 ) — 0.01 %
52 | 80%U0,+20%Zr0, | 0.8 | 2.62 3,023 [ 0.20 [ 1.1 102 [ [ 0.02 %
53 | soguo.+20%zr0, | 0.8 | 2.62 3,023 |0.36 | 1.1 123 & [ 0.05 %

@ HY, " =" RL

s TRF—ERPHFEO " IREECBV GHREORREI ATV RVWLDOTH S,

NIMEEA REFAZEMERs (VT 72 27 v FARFMO T D OBMERA <> b U —I2Bd 28] Tl
134 7H
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#3.1-3 ALPHA EBREMHRUOHERE BN

S vo, | R | RS |SESED| KE | T2 —LE
D w47 i é ﬁg kg a’ﬁE K MPa m K RARTIRSE %
002 Fe+Al,0; 0 20.0 |2,723.15 0.1 1 84 @
003 Fe+A1,04 0 20.0 |2,723.15 0.1 1 81 @
005 Fe+Al,04 0 20.0 |2,723.15 0.1 1 73 @
009 Fe+Al,05 0 20.0 |2,723.15 0.1 1 84 [
016 Fe+Al,04 0 20.0 |2,723.15 0.1 1 78 [ ]
017 Fe+Al,04 0 20.0 |2,723.15 0.1 0.9 87 ®
018 Fe+Al,04 0 20.0 |2,723.15 0.1 0.9 90 @
001 Fe+AL0, 0 10.0 |2,723.15 0.1 1 80 - TR
010 Fe+Al,0; 0 10.0 |2,723.15 0.1 1 76 @ e e
013 Fe+Al,05 0 10.0 |2, 723.15 0.1 1 89 - VAR M
014 Fe+Al,04 0 20.0 |2,723.15 0.1 1 1 - faFnk
008 Fe+Al,04 0 20.0 |2,723.15 1.6 1 186 - BE
012 Fe+Al,04 0 20.0 |2,723.15 1.6 1 184 - &
015 Fe+Al,04 0 20.0 |2,723.15 1.0 1 171 -~ &IE
025 Fe+Al,0; 0 20.0 |2,723.15 0.5 0.9 145 @ &E
006 Fe+Al,04 0 20.0 [2,723.15 0.1 1 75 - Y EEEE
011 Fe+A1,04 0 20.0 |2,723.15 0.1 1 83 @ R
019 Fe+Al,0, 0 20.0 [2,723.15 0.1 0.9 92 [] ER RS
020 Fe+Al,04 0 20.0 |2,723.15 0.1 1 92 - v B
021 Fe+Al,05 0 20.0 |2,723.15 0.1 0.9 92 @ B
102 SUS 0 20.0 2, 070 0.1 0.8 91 —
103 SUS 0 20.0 1, 950 0.1 0.8 0 -
104 SUS 0 20.0 2, 070 0.1 0.8 40 -
[11#EEA BFHELE S ET77 2257 MAKSBRSTM TR 1343 A
#3.1-4 COTELS EBRELMEHR O RE &N
— uozleé Tﬁmk%ﬁi ERORE | FERESN K EEC A [Py
g g K MPa m K
A-1 0.55 56. 30 3, 050 0.20 0.4 0 -
A-4 0. 55 27.00 3, 050 0. 30 0.4 8 -
A5 0. 55 55. 40 3, 050 0.25 0.4 12 -
A6 0. 55 53.10 3, 050 0.21 0.4 21 -
A-8 0. 55 47.70 3, 050 0. 45 0.4 24 -
A-9 0. 55 57.10 3, 050 0.21 0.9 0 -
A-10 0. 55 55. 00 3, 050 0. 47 0.4 21 -
A-11 0. 55 53. 00 3, 050 0. 27 0.8 86 -
% Lthb U0, - 55w, Zr o 25wt%, Zr0, : Swt%, SS : 15wtkDiESH
[(1J#FAEA FEFHhEE (2772 07 MAER ST Fk 1343 A
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F 3.2-1 TROI EBk & FERF MO B

EBRID | BMYERE | Pxv MR SES b EEE (F) IKERTIRFE
10 3800K 6. 5cm 0.67m #7 60% O
23 3600K 7. 4cm 1. 3m #9 80% s
25 3500K 8. Ocm 0.67m #9 50% JENARA 7
ERMN ~2700K 4~40cm 1. 5m~ #1 20~100% N/A

() Ricou-Spalding fHBI=C (X 3.2-1) |2 X A RS FEMH{EL
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= Electric Melting
- “ Furnace
:.“ (EMF)
s . Test Vessel
NoONEE | & (LAVA)
= PT.G
o | A5
T (¥ Ly PT
= ey J<— Water Level
o g PT
¢ A Concrete Plate
BT
Melt Catcher
912 | () mm
P: Pressure, T: Temperature,
G: Gas sampling line
3.1-7 COTELS EBREE
4
Region 2 Region 3 |
3 | |

P Final equilibrium
pressure estimated by
initial stored energy
in corium

i

Regioin 1

-1
6 1 2 3 4 5 6 7 8 9 10

Time after corium coentacting pool surface (s)

[X] 3.1-8 COTELS EBRREMEHZE(L (A-1)
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P - Pinitial (MPa)

Effect of corium mass or pool depth

Effect of subcooling or

non-condensable gas

Effect of velocity

MMD(mm)

Al 67
A8 52
Al0 0.38

Time (s)

X 3.1-9 COTELS EBRE& 7 —ADEHEL
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1 FANE
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ZZT, BENATERSN-ERFICLIIMRAZERT L L HIT, rETVICE
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EREERICIE, BRFLEFEFFTHEXYET K227 ) — bMOEMMIZL- T,
arys7V—rRREIN, N—RA<y MNEMEBICELSWREESRH D, ZOX D RERM
FLlary 7V —FOBEMERVCENIZHES T EREZISNSERSE (27— FDORER
BRORERMEATADFEE) OZ L%, BRMFELLa 7 ) — FOMEER (MCCI) LB
5

EA PWR 77 b T, FORERDEIZ, BEFFRETEFYET 4 ~DKIEY 2175
Lk, BRFLDSRETFFTEX Y ET IC%E T LIZBOBRMFE LOGH 2 RES
DT EICE D MCCI DFFIER VBRI ZITo TV 5, RFFFEF Y BT 4 I T LA
FE, BEFFRETHS Yy ET o KEOEMIZIY, —EITRIHbEL TKFIZZ FLA
yan, BROVBETFFTHEX Y T KEICET L THERELEM Y —LV2BRT 5, =
YR ArEanNET T VRTFIE, KEEBEEGELKPEZZET 2, GHNEDL
FEHIRE M RE Sh, R — v BICHERET 5,

JRFFTEHX ¥ E7 ¢ EICHR L7ZERE O, BRBEREERIGBICL Y BRL T
WAR, RFFTHXFYET A ARPary 7V —reOBEBIZIVHEAESNBIZoNT
BE{bL, BARRRTIHEITIE, FOCERMS—N (&ME), AAEICZ Z7A b (EH)
T 5.

ary7 U— X, BRIFLEOBRZIZLVMEIH, ZOREN#MAE LRISHE
WCEE TS, Tk E, HRA KERIKERVCZBILRE) RORATINRAL, BEFEL
IZIRA S IUEZERIET 5,

3 RO
AETIE, MCCIIZBT 2 EROBMEROIEZ CHONTZMAICE L TEEZIT O,
BRI LD27 ) —MERRIZBETHERLE LU, KiZX326HE2FEbRVER
& LTKRET VI X EMIFFERT (ANL) TEIh7- ACE ERERUKEY 7 « THAL
BFZEFT (SNL) TEEME S/ SURC B (EFSIEREMIRE ISP—24) 3 5,
KICED@EHAZEMED Eir (B LICBEKEZEK LEEER) & LU, XKEY T
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EEETD,

—F, EFFETHIF ¥ ET 4 COBEMBPOTENR Y ERL LTIE, KiCX36H %D
RWRTAEETOERE LTIE, EANBIR Z0RE L3, EPR 205 L L-ERN
BEEBINLTVEE, Y=z y MEHFTOERIZOWTIERFANRD 2R, KRBTV
T XEMHFERT (ANL) ICTARYEICHBS YR~y OB 2R Lizer>
LRY VT EBRED D,

X BIZ, OECD-MCCI Yu¥x=7 NCEMINT=Z 7 A MEEERER (SSWICS #8) #ERIC
EDE, 77ROV TREBBRICHEZBITHITRD 2% INES IZ L Y Z2ShTw
Do

UT, EEBRRUBITFRICOVWTEIELZ@ED S & &bz, MRLZEHET S,

3.1 MCCI EBRDOHE
(1) ACE EB!

ACE EBRIZE, MCCL (ZBITHBKANFHIRMLFHN T 0 2R 2 RFE LEE 2 — FD
F—HR—ZRFPEFTHLEEZENE LT, EEMICXEEINT ACE (Advanced
Containment Experiments) 7’1 7/ 7 AD—& & L THKET VT > XEILHFZERT (ANL)
TEBENEZLDOTH D,

EREBZX 3.1-1 ITRT, 4 FmOEE KGR Ix L) THEREDRITE, =
VIV —h—_—R=2y b, a7 V—br=2AZNEFHEAY, BERIFLHA>TWNS,
NRIREIZIZ 2 BOF T AT VEBEMATEFET 27V BHY, £h bl
ADODE VT AT v af VTERMFOCERGLICERIN T, BRFELZMAT 5,
DK E Z1L53.0cmX50. 2cm TH D, RAFED 2HADE (kH) B3H 0 EH
AEFIZBPR TV, T, =7 uVRERSWCHTRY 7Y v 7 RUHER
OAOR—R12&, BRMFLERAR—F RFRREFHEETA I A T1E)
23 3 O NT W5, BRF LKL U0 ZEH2MFRR T2 7 v FEhZREET
H5H, ACEERDI L, PR MITIZEMIior— R L2 KT L6 OFEFIF LK O

! OECD/NEA “Second OECD (NEA) CSNI Specialist Meeting on Molten Core Debris-Concrete
Interactions,” NEA/CSNI/R(92)10.
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a7 V— RS ER 3.1-1 ([T T, ERP, BRFLLZ TR T U OBBTH
BINEBEMT—NEEKTSD, 27V — MREIIRX—ZA~vy bOPITH HEER
LV E=F—END, 2B, XEBRIE, BAEAKOEKEZTLREY, FIALEHET
fTohiebDTH 5,

r—A L2, —&58{k L7 PIRREIOBERMIFLE 74 L% 7V —F EDFHE
HERICEAT2ERTHS, EREREZK 3.1-2 IZRT (RETIE, MAAP 22— FiZ
EBRFv— VTR BBER L TV 5), ERICEIT HEEAEITEH 220 kW,
BE~OBIRRITFY 120 kW T, ZhOLEERFEHLLTEATEY, £ 100 kW 23
ay s ) — rOMBICHEELTEY, BELFM~O a7 ) — MEEEOEEL 7.8
mm/ 453 T o7z, RERBFRFOER T — VIREIX 2,400 K TEOH b F OIRE & HEF
LT3,

r—2Z L6, HEEOHELEL—HaBb LicEmMELL A LRI —
hEDHEEERICET2ERTHD, ERFEREZE 3.1-3 IT77T (RKETIE, MAAP
a— RIZL DRV Fv— 7 BITRERLER L TWD), RKr—ATlE, EBRBBEED
BREFRIIEDTHH, HRAICERL, BENRERAEESIT 40 5 DORFAT 13 cn
IZE-THY, ERLIFRAZFOFERSITHEEL TS,

(2) SURC-4 ZEBx?

SURC-4 (Sustained Urania—Concrete Interaction—4) (IZHEYV T 1 7 EHILAFE
At (SNL) Tfrbihiz MCCI EBO—oTh D, AERIT, =— FHBOEDOEEE
IR (ISP-24) ITBESN TV, EREBOHMENZK 3.1-4 277, HE
KORIEDDERT NV DRFIFEMNBRENICREINLTWS, T=2F7 LD
DIFOFEII M0 TTETWB, A2IFDOKE XL, EE 60cmX & S 100cm, Mgo f7
Za2aFRALEDOEIT 10cn THD, KIEDDNEDKRIZES 40cn DERERI VY
J—brThV, RELRFAOARENNREIN TS, 200kg DRAT VA (1)
Fe: 73 %, Cr: 19 %, Ni: 8 %) CHEEEESRAEMY (FP) (Te: 0.5 kg, La0s: 1.17
kg, Ce0y:1.23kg, Bal0:1.1kg) i, =7 UV — MREVBHBT S E TSNS,
LG & HABHOEEBZBET 720, RERIKE 14 58> TH 549 0. 5 F0R
(ZIBMAIZ 20 kg DNV a=7 AEERMPIZIRML TV 5,

EBREREZK 3. 1-5 17T (KEITIX, MAAP 22— RIZ X DR F~— 7 BITER
LEE L TWD) BlHlEShiza 7 ) — MERIES 134 55 53 DOFF AT 24. 5~27. 5em
Thd,

2

“International standard problem No 24: ISP-24: SURC-4 experiment on core—concrete
interactions,” NEA/CSNI-155, 1988.
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SWISS ZEERIX, XKEY 7« 7EMUHZERFT (SN) IZBWTEmShv-EFy L =
7 U — FOMEERARUEMYGENCET 52 E8R T, MCCI 28 kiFTKS—1
DEBEFRLEEZAME LT 2EERIN TN S,

EREBEZH 3. 1-6 1Z7T, 227U — ML, BEE20em DAKER2Z U—F
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EBRTIE, a7V —MEBARBEEF LR (BAR 12cm) THEBMY EICZE
KL, SWISS-2 EBRTIX, Wl ar 7 ) — hEEmLUZERIZEKL TV,

SWISS-1 EBR KR 'SWISS-2 EBRIZBIT 5227V — MBEROHBZK 3. 1-TITRT,
WEBRTIX, BRKIAIVIIRRERSTWER, a7 Y — oBERRIZFAS A
RRLIR-oTWD, Zhix, BRI Ll (Bl L KT — L O5RE) 1ZEER 2
7 A NP SNERPONTIZKBBRALIZS K RoTWeZ & &, B
ANERTHEINDI LV BN IMTKRE Do/ L, EIHIT, 100%5ART VAT
HoleleDE&R—KRISIZ L DERER M7= Z EBRBERTH D EHotrsh T3,
R K T — N ~DEFT L, SWISS-2 DFER LV, 7 0. 8MW/m2 TH Y (2 3. 1-8
BR), ZOEIIBRBFEROHEME Y /&L, BBHRIC L AHEEIGIV S
frahTnsa,

(4) WETCOR EB!

WETCOR EBRIZ, KEY T 4 7EILAFFERT (SNL) TEES 7= MCCI ERTH Y,
B E LT, Al0s, Ca0, Si0; DEAEWMZEEBEMNEAL-bOE A, EE0.4n
DAKEFRT 7 V— M EDRISHITEKL, BRYOGHELZRAT-ERTH D,
EREBOMELRK 3. 1-9 1T~ 7,

WETCOR-1 ZEEBRFER TI, BERRBOH I NFET HHIMICZ 7 X F 2B L TK~
REA U 7B 0. 520, 13MW/m?, AZAAE{EIE L2 E(L L LIEOBGRIT
0.25£0. 08MW/m* T 0. 20£0. 08MW/m® Th 7= Z L AMEI N TS, ZhbidEk
3.1-21TFT L OIS, ABHIRM O BITHEYE T 5 557 434> 6 563 43 TOEFHA 0. 52
+0. 13MW/m?, 582.4 43y TOBFEA 0. 25+0. 08MW/m?, 589. 0 43 TOBAFHA 0. 20
+0. 08MW/n* TH 5, [ 3. 1-10 IZABVBERE A7 43, ABVETIZIEREIZIL 554.9 47
Thb, HKBIHIZE29.0 3 ThHS,

3 w“

SWISS: Sustained Heated Metallic Melt/Concrete Interactions with Overlying Water Pools,”

NUREG/CR-4727, SAND85-1576
# NUREG/CR-5907,” Core-Concrete Interactions with Overlying Water Pools,” Sandia National
Laboratories, November 1993.
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%, FREETIL 515 D E TIHBRARITE X TWWRA3, 555 o Tidke L7z, /A
HTITRATAICIZ 410 S LR ENFE L, KRR TH 2en 2725 TS, R
YIREE %X 3. 1-15 |Z7R 9, 9560 43 % TI3H 1800K T—E L > TWAE MR, TDOH
ITAECITIET L, 580 4rEHIZIZA 1500K FTIETF L TW5,

EBREOBMYOE(LRER a7 ) — FMEREREZK 3. 1-16 (T T, $8H
MIZITEATIC L 0 BREEICTEV R H 50, BEIICIT2EICH Scn ORBES
IZR2TWD, beDaryy ) — bRETHALBICIIERATRINTEY,
FOLEIZIZZ ZAMRTY vy PVRIZERINLNTWDS, Z7A MNEZITERRICLVE
250, SMNEETIE 10+ 1cm, LT 3.8cm 705 4. 5em Tho7z, EEEBAFHRIL
RO TOZ T A MNEIEHEELE LT 4.2em=0.4cm & LTEHENAELDTH B,
7T A MZIZOUENIZAEC TW RN Z EABE STV D, ZEROERER
WZOWTIIXERICFER S TR WA, EKBIERHIZIIE LW E X, K7 —
UK TG 40 B/, AV FERES KD EZF E LIRS 2280888 TW\5,
ZOBRBIZI TAMDOX X v ThBABAY, TOEPBIZLY AL b BA—RRIHE
HLEbDLEHESNTWS, EAKERREHICRELR 7 X bR h, BRL L
HIZERESRE Lz Z L3RI TX 5,

UEXD, K~OBGRHK 0. 20W/n 1%, BRFLIZEL2ELL, BELETL, =
Y7 ) —FMRAELEATHWRVREDETHS,

(5) MACE EB®

MACE %% (Melt Attack and Coolability Experiment) X, XEEHHFZFT (EPRI)
NEET DR FIFENERNERDGEEICET 2 EER B ThH 5, MACE EB
HEOMELZK 3.1-17 (&Y, £/, MACE ERTIIHEDR/LRS M0, Mlb, M3b,
M DAEBIDOERPERENTEY, ZOFEFHIIERS. 13 IIRTLERBY THA,

MACE ZEB TIE U0, Zr0, Zr & W o 7o EIR.LEEYICO EO 2 7 Y — My &
LA 2 ERA LTS, M0 B Tt 30cmX30em D7 A MERIZ 130kg DR,
M1b ZEBR TiZ 50cmX 50cm D7 A ERIZ 480kg DIEFM ZE > TV 5, M0 EBR T,
T A MROMEEZ =7 Y — FERAW, BAR~ORELFREL L T 5, Mlb EB
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® M. T.Farmer, et al.,” Status of Large Scale MACE Core Coolability Experiments,” OECD Workshop
on Ex-Vessel Debris Coolability, Karlsruhe, 1999.
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® Hideo Nagasaka, et al.,” COTELS Project (3) : Ex-vessel Debris Cooling Tests,” OECD Workshop
on Ex-Vessel Debris Coolability, Karlsruhe, 1999.
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T J. D. Gabor, L. Baker, Jr., and J. C. Cassulo, (ANL), “Studies on Heat Removal and Bed Leveling
of Induction—heated Materials Simulating Fuel Debris” , SAND76-9008

8 P. Kudinov and M. Davydov “PREDICTION OF MASS FRACTION OF AGGLOMERATED DEBRIS IN A LWR SEVERE
ACCIDENT” , NURETH14-543

® Pavel Kudinov, et al.,” Fraction of Agglomerated Debris as a Function of Water Pool Depth in
DEFOR-A Experiments” .

% Payvel Kudinov, et al.,” Development of Ex-Vessel Debris Agglomeration Mode Map for a LWR Severe
Accident Conditions,” ICONE-17, Brussels, 2009.
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' M. T.Farmer, et al.,” OECD MCCI Project Final Report,” 2006

2 M. T. Farmer, et al.,” OECD MCCI Project 2-D Core Concrete Interaction (CCI)Tests: Final Report,”
2006

3 Q.Zhou, et al.,” Benchmark of MCCI Model in MAAP5. 02 against OECD CCIExperiment Series,” 2014
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4 Hideo Nagasaka, et al.,” Failure Strength and Young’ s Modulus Evaluation of Solidified Crust
based on OECD-MCCI Test,” MCCI Seminar 2010, Cadarache, 2010.
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#3.1-2 WETCOR EBR 7 7 A b bHK~DEGF R

Table 6.4 Heat fuxes to water through the thin
portion of the crust

Heat Flux
Corrected for
Varying
Crust

Heat Transfer Thickness
t (min) Rate (W) MW/m"
55710563 | 22735 + 4940 | 052 +£0.13
582.4 10900 + 3100 | 0.25 + 0.08

589.0 8600 + 3200 0.20 + 0.08
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# 3.1-3 MACE EBRFMH—%

) MO Mlb M3 M4

HRWFLEEMER (k) 130 480 1800 480
uo, 56 65 5 57
S Do Zr0, 11 13 29 29
s P : : :
BIRIHL%) ENE/SE 29 19 14 14
_ A5

BRIF DREIR X (m) 0.13 0.23 0.2 0.3
ERLF DS SENEE (K) 2000 2350 2250 2280
BRlE RS IR IE kW) 100 130 300 130
vy J— DR ARER | ARER | AIRER | 7 A BR
a7 ) — bEER (md) 03X03 | 05X05 | 1.2X12 | 0.5X0.5
a7 U—rEOEE (m) 0.35 0.55 0.55 0.55
KAZ (m) 05 0.5 0.5 0.5

.I..l_l:..l.#".—___l.-/ j

TMTII LA
TIITYTrN

rﬁ..l_L.J_L-L

b
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Temperature, K

* 40—

MACE 1B TEST SECTION AFTER TEST |

/—_4- VOLCANIC FORMATION

+ 50—
- &
+ 30—
* 20
+ 10
0 ==

0 -

20 =

N

— T0P &F EXPOSED ELECTRODES
- 353 onINTIAL POWDER HEIGHT

~—— REMNANTS CF SKELETON
QrusT

[~ SQLID CRUST

= VOID - PomHIGH

t— SCLIOFEDMELT

50 anSQUMRE
[ sasEMN

ELECTRCLE QAP

DRAMNG WACE 19 T[] SETTON
CR MG T

g )

NCRTH VEWFROMWEST

SQUTH

X 3.1-22 MACE-M1b Bk T EB#H% OERIE.LORER
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# 3.1-4 COTELS (B RU'C) EBRFEMH—&

r—A (BRUC) 5a | 5 | 4 2 3 |10 | 6 [ 7 ] 8 | 9
B4 7 B A B
ERmEE (kg 47 56 53 45 46 58 56 52 42 51
B (kW) 0 150 | 170 | 155 | 150 | 150 | 150 | 150 |110-140| 150
ayvZ7Y—h b7y 78 m) 0.26 0. 36
AR HE — Jet | Jet | Jet | Jet | Jet | Jet | Jet | Jet |Spray
EijiE (ke/s)| — [ 0.02]0.04]0.03]0.03]0.03]0.04]0.03]0.04]0.04
BAAEREZ] (min) — 8 8 8 8 15 9 10 10 6.5
KB % OERIE
F7UVRFER (ko) 9 21.5 | 19 35 33 48 - - - —
(krFLElIE) (19%) | (38%) | (34%) | (78%) | (72%) | (83%)
BIFEE 16mm LA E (kg) 0 0 6 0 0 18 - - - -
BIFEE 16mm LA T (kg) 6 21.5 | 13 32 33 30 - - - -
EHR 2 (mm) 0.6 | 0.8 | 2.2 | 1.5 | 1.0 | 0.4 - - - —
BERFLER (kg 38 | 34.5| 37 10 13 10 53 52 42 51
EBEOa 7 Y — MRIE
BE&E (Efm) (om) 28 25 22 15 20 40 15 15 15 10
BaE (A (om) 13 10 25 15 15 48 8 10 8 ~0
WHEES (mm) 12 15 21 18 15 15 10 12 12 5
EAES (mm) 40 55 65 40 34 35 32 35 30 20
w2 A7 0 A U0~T8wt%, SUS-5wt%, ZrO.—17wt%, Zr-Owt%

B : UO;-55wt%, SUS-15wt%, ZrO;—5wth, Zr-25wt%
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L.EMF, 2 Test vessel,

3:Instrumentation nozzle,

4:Removable bottem, 3:Water injection nozzle

6:Concrete trap, 7:Induction heater

[X] 3.1-24 COTELS (B R UrC) EBRIL{E

2000 ¢
1750 |
1500 {
1250
1000 f
750 |
500 F
250

Concrete Temperature (X)

1 Water Injection On (B/C-5)
} Water Injection On (B/C-9)

—%\ B/C-5 (26em 1.D. Trap)

" B/C-9 (36cm LD, Trap)

i e gy

<

X 3.1-25

10 20 30 40

56 60 70

Time after Corium Falling (min)
COTELS (B RUrC) EBRICKIT D=7 Y — MREZEE)
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Lower ingot Upper particulate
debris (34.5kg, debris bed (21.5kg,
10~12cm thick.) 10~12¢cm thick.)

(1pmm max. thick.) Discolored concrete area
r (55mm max. thick.)
Concrete Trap
Case (1a) : B/C-5

Upper particulate

concrete
(34mm max. thick.)
Concrete trap

Case (2) : BIC-3

Upper particulate
debris bed (19kg,
7~12cm thick.)

Lower solidified debris
(37kg, 7~12cm thick.)

L cemmw

Case (1b) : B/IC-4

Crevice  1ngot debris
(2~5mm dia.) Gike)

Discolored concrete area Flow channel
(20mm max. thick.) (2~3cm dia.)

Congcrete trap

_

Case (3) : B/C-9

[%] 3.1-26 COTELS £k T AR E L IRHE
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# 3.1-5 FARO EBRFHRVER %

S8 1D U0, ERYER |ERYIRE | BRSE TR | BT | KE HFr—IVE | KER

HEHIGH kg K mm MPa m K B
L-06 0.8 18 2,923 100 5 0.87 0 L
L-08 0.8 44 3,023 100 5.8 1.00 12 L
L-11 0.77 151 2,823 100 5 2.00 2 L
L-14 0.8 125 3,123 100 5 2.05 0 L
L-19 0.8 157 3,073 100 5 1.10 1 L
L-20 0.8 96 3,173 100 2 1.97 0 2L
L-24 0.8 176 3,023 100 0.5 2.02 0 L
L-27 0.8 129 3,023 100 0.5 1.47 1 L
L-28 0.8 175 3,052 50 0.5 1.44 1 L
L-29 0.8 39 3,070 50 0.2 1.48 97 L
L-31 0.8 92 2,990 50 0.2 1.45 104 L
L-33 0.8 100 3,070 50 0.2 1. 60 124 L

¥ 0.8 OEESOFRRIT 80%U0,+20%Zr0,, 0. 77 DS OFRLIT TT%0,+ 19%Zr0, + 4%Zr,

FARQC furnaen

[

Lower olectrode

iy

L |

-

[ ———

Prazsure aeualisati Ar‘q=
tor melt release —:-m( )

Steamveming —— ]

Flag for T
[~} i ualisation
d‘u‘l"i;ng qumming 1
b [0 1= [— - iy FCT
{lor 150 kg) : 1
3085— |
2000 ——
i
Waler
|
|
Elevaton {mm) l
G.Oo
-240
-390

Aol fubse
claging dise (W)

4 deteciors
L Aeleaze lube

{0 = 50 mm, h = 2.5 m}

S e it SystEm drive

Vidoooam
miection vaiva SO1

Main isolation vabve S02
(& =120 mm)

Dame
Release veszel

Mali
Instrumantation ring

Hinged-liap for melt release
[Tngzzie = 100 mm)

TERMOS vessel
{ sy = 800 mm;
t = 710mm

Heating sectons

Bakbris catchar

& = §60 )
Botam plats
{thicknaszs = A0 mm}
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#3.1-6 COTELS (A) EBRFHRURER &

S8 1D UOzszJﬁ‘ BRYEE | FRRE | EEKES K ¥ —IVE KSR
B kg K MPa m K
A-1 0.55 56. 30 3, 050 0.20 0.4 0 —
A-4 0.55 27.00 3, 0560 0.30 0.4 8 =
A-5 0. 55 55, 40 3, 060 0.25 0.4 12 £
A-6 0.55 53.10 3, 060 0.21 0.4 21 —
A-8 0.55 47.70 3, 060 0.45 0.4 24 i
A-9 0. 55 57.10 3, 060 0.21 0.9 0 =
A-10 0.55 55.00 3, 060 0. 47 0.4 21 i
A-11 0. 55 53.00 3, 060 0.27 0.8 B6 =
LRy U0, - 55wt%, Zr : 25wt%, Zr0, : Swth, SS : 15wthDiREH

Electric Melting

Furnace
(EMF)

Test Vessel
/ (LAVA)

PTG

} 1l PT
- < Wiater Level

PT

1400

~2450

Concrete Plate

PT

Melt Catcher

o12 |

P: Pressure, T: Temperature,
G: Gas samphno line

() mm

[ 3.1-28 COTELS (A) EBitE
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£3.1-7T BATLRY VI EREME—E

Initial | Initial | Fipal Fipal Boiling Beat
Container | Gererator, | Beight at| Eeight at| Height at|Feight at| Flix,
Run| ID, em Bed Material kwr Center,cm|iWall,ecn | Center,em|Wall,cm | cal/sec- ol
1 114 590-840 £ SS 15 6.4 38 5.1 4.4
2 114 | 210-1000 +p Cu 15 76 4.4 6.0 §
37| 114 |50-50 vol1.%U0-SS 15 7.6 5.1 6.0 6.0 055
4 162 | 210-1000 + #Cu 15 9.2 6.0 7.6 7.4
5 292 | 210-1000 + #Cu 100 12.1 32 %5 5.7 0.79
6| 292 |50-50 vol.%U0,~SS 100 89 38 6.4 6.2 1.20
(&) Run 3(*) Runsb (el
fEA& ozt ($049) 2y 193"
(2~35%) 0.0° 08°
INDUCTION
COoIL
. UCiSS PARTICLE BED ,.:33”
LY S, T T S o O G e, LA bt

INITIAL BED GEOMETRY

y
’

o oae

FINAL. BED GEOMETRY

(3.1-29 AR TERIZBITARFy FilE&
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[ 3.1-30 DEFOR RRERIEE AR ERIE L X v v F v —

# 3.1-8  DEFOR-A EBRD EBR At

=<Fiva Al A2 A4 A5 A6 AT A8 A9

TERIIEE K 1,253 | 1,246 | 1,221 | 1,245 | 1,279 | 1,349 | 1,255 | 1, 343
TERYBENEE K 110 103 78 102 136 206 112 200
T x oy MIHE mm 10 20 20 10 12 25 25 20

AR O RS s 38 11 11 38 20 10 10 .

BRI G & 1.7 1.7 1.7 1.7 1.7 1.62 | 1.62 1.7
K FE TORREE 0.18 | 0.18 | 0.2 | 0.18 | 0.18 | 0.2 0.2 | 0.18
KF— AR E 1.52 | 1.52 1.5 1.52 | 1.52 | 1.42 | 1.42 | 1.52

K7 — VAR 346 367 346 364 346 356 355 355

=|=|B8 |B|B

KI—=NH7 7 —VE 27 7 27 9 27 17 18 18
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Fraction of agglomerated debris

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

[X] 3. 1-31 DEFOR-A8 ¥ ¥ v F ¥ — 1 @7 — - IRIERF

En A ¢ Al
o ¢ = mA2
+ < Ad
+ A5
N ® A6
+A7
% + A8
® o ®

. @ A AAS

T T T T T T i T .—.

05 06 0.7 08 09 1 11 12 13 14 15

Water depth, m
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Jet

Jet
Liquid .',-:

Droplets ::..:-'.
¢ .

:!5:: Solid
+*ee®s Particles
SRR,
Fragmented %,

e

........

Liquid o:'=:

Droplets o ®

Water pool depth (m)

a)

[ 3.1-33

DEFOR EB& 2357 2 IAR I EEE O S

13
12 - No agglomeration o
H Or—CO—H
10 orad & B u/
4 . /
9 Nt (|3ake
L/
. e . -
8 . == M, = 5% |
A4 s M= 10%
; / aggl
7 e =om M _=20% |
=== Cake
6 [ |
100 150 200 250 300 350

Jet diameter (mm)

(3.1-34 Aux—F EXTHRKE KH) [ZkrEEE— K~y
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#3.1-9 CCI EBROFEERSM
CCI-1 CCI-2 CCI-3
B PWR+8% concrete ik PWR+15% concrete

ayyV—pE47 BEEER AIRE TR EEER
BRmER 400kg Gk 375kg
JEH REE RlA il

VA I B 1,950°C 1,880°C 1, 950°C
EEERMNEAE 150kW 120kW 120kW
B GA hnEAt% 5. 5 BRf & 5 [FA [FA

W 30cm B &

HKE, RE 2 liters/F, 20°C R EE=
HEAEIESEHE 50cm==5cm [l Rl

% 3.1-10 CCI EBRIZERA EN==2 27 U — FOERK

Oxide CCI-1 CCI-2 CClL3
Wit% Wit% Wt%
ALO; 0.77 2.49 3.53
CaO 8.54 25.88 16.79
Fe,0s 0.79 1.39 1.49
MgO 0.60 11.47 0.85
MnO 0.00 0.03 0.04
K0 0.12 0.55 0.81
S10, 82.48 21.61 5991
Na,O 0.00 0.31 0.66
SrO 0.00 0.00 0.04
Ti0, 0.051 0.135 0.155
SO; 0.514 0.505 0.434
CO, 0.901 29.71 9.80
H,O. Free 1.808 3.255 2.293
H>0O. Bound 1.92 1.11 1.40
Total 98.48 98.47 98.19
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#£3.1-11 CCI EB D 15-25 BT B A~DEFE

Table 3-7. Debris-Water Heat Fluxes for CCI Tests Averaged Over the Time Interval
15-25 Minutes after Cavity Flooding.

) Heat Concrete Crust Note(s)

Test | Conerete | ppyy Gas | Councrete

Type | (KW/m') | Content | content

(Wt %a) (Wi %)

Assumed heat transfer surface area: 0.25 o’
cerr| B | 20 16 223 | (PTE indicates that water did not pegetrate
(Us) sidewall crusts to cool the top surface of the
conum mteractmg with the sdewalls)

Assumed surface heat transfer area: 0.50 m’
(PTE mdicates that water was able to contact
the entire melt upper susface area). Water

-" h
Car2 LCS 650 ot o4 mgress at the mterface between the cormm
and concrete walls also contnbuted to
cooling but thus effect has not been separated
from the overall heat flux estunate
CCL3 SIL 500 135 478 See Note for Test CCI-1
(EL)
‘“‘\[:L S I
=
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" ~ = — EXISTING MACE 50 em X
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[, S [P 4
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_+85 \\\\‘-\ E\“ . /_
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= e !
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FROEE WEIGHT
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—

Heat flux (kW/m?

3500

: EC'- ! gﬂwerf! oft —8—Test CCI-1 (SIL Concrete)
] usttieng == Tost CCI-2 (LCS Concrete)
3000 + —#—Test CCI-3 (SIL Concrete)
| ]
2500
2000 +
[ | CCI-2 Power Off
at 122 Minutes
1500 -
51— CCI-3 Crust Breach
1000 - :
i {e— CCI-3 Power Off

500

-10 0 10 20 30 40 50 60 70
Elapsed time from cavity flooding (minutes)

[X]3.1-37 CCI EBRIZEBIT 5K —ERFE LE OB E

8- Tast CCh1 (BiL Concrate)
- Test CCL2 (LCE Concrete)
CORY Water Addfion & Test CCLS |81 Concrete)

1800 4
b— CC8 Weter Asdition
1700 4 i 1
‘:'L‘l'- r— CCLS Powat OF I}-—— CIO-2 Watmr Asdtion
$ Ly . i
1 I \; - -—- : -
i n L N | ¥ 4 ‘.\
i 1

;

-
8

Average meit temperature ('C)

;

CCL2 Powe OF —-!
12m L) L) L T L) L] L L] L L] L L T L) Ll L 1

0 25 S0 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425
Elapsed tme (mnutes)

X 3.1-38 CCI EBRDOEMMIEHIRELL

3.3-49



BEABAHOR BT ag

A OOESCRUSTMATERAL

FROM DR CAMTY
ERJFTIONZ 1233 tg

4 CORIUM TOP CRUST

~ SomTHCK

— NMAL ME_THEIGHT 25 em

ORI CAMTY SOUNDARY

DRAMNG: CC DEBRIE SAMPLE.

LOCATICN [WEST WEW)
DRAMNE NO. NOSRSD

CRAINY B D WLIDON 24728
DATE 11334
FLE CCIl_DS_JWAHACAT)

VIEVIFOM WEST
AT CENTER UnE

SR

INTIAL POVDER HEIGHT

—— INTIAL MELT HEICHT 25 o)

|_—— INTAL CONCRESE SUPTAcE.
| voLcACMOUND (221

—— POOTTEST CAVITY ABLATION PROFAL.
TOTAL VOLUNME GF EROOED
CONCPITE= 22013134

POMDUS, SOUDHD
WELT OVER BASENAT

CANE. CORDOTTOM SECTION

| (WEST VSV POSTTEST ASLATION
DIARING N MCCHEE
CRAMN EY. D FILSDONK 24745
CAT= 17905
FLE CC2 BWWFTALDWEACTI

SOUTH

SOOVRLL GRUST 1440

|-~ INTIAL POMOER HBGHT

MITIA COMCRETE SLUFFACE

=
|— AL MELT HOGHT (25 om)

-| — roRcussoLDEIED MELT

i

&mm\mﬂ\mmﬂr_
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|
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