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3% 3.1'1 FARO EBRFMHRUWER—ERI

28 1D UO: ERWEE |ARpRE| SR TR |SERAEA| KiE | v7r—nE | kER
HERE% kg K mm MPa m K B
L-06 0.8 18 2.923 100 5 0.87 0 2L
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 2L
L-19 0.8 157 3.073 100 5 1.10 1 2L
L-20 0.8 96 3,173 100 2 1.97 0 2L
L24 0.8 176 3.023 100 0.5 2.02 0 2L
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 2L
L-29 0.8 39 3.070 50 0.2 1.48 97 2L
L-31 0.8 92 2.990 50 0.2 1.45 104 2L
1-33 0.8 100 3.070 50 0.2 1.60 124 L
¥ 0.8 DEHESOMARIE 80%U0+20%Zr02, 0.77 DS ORI T7%U02+ 19%Zr02+ 4%7Zr,
OI#AEN FFhEs (772 27 2 MARBIR S M) ¥R 1343 A8
# 3.1-2 KROTOS EBFEMH4 R UEE—&I1]

EY R AT UO- | B | ER | [EH | KB |37 7 —nBE| AR |KER| #BRe =R X
D BlE& | BEke | BEK |MPa| m K kU | B | ~oTHaE
26 Al:O3 0 1.00 | 2,573 | 0.1 | 1.08 40 & & 0.53 %
27 Al:O3 0 143 | 2,573 | 0.1 | 1.08 10 - - —

28 Al:O3 0 143 | 2,573 | 0.1 | 1.08 13 @ FY 0.85%
29 Al:O3 0 145 | 2573 | 0.1 | 1.08 80 — @ 0.72 %
30 Al:O03 0 152 | 2,573 | 0.1 | 1.08 80 — @ 1.1%
38 Al:O3 0 153 | 2665 | 0.10 | 1.11 79 — ® 1.45 %
40 Al:O3 0 1.47 | 3,073 [ 010 | 1.11 83 — ® 0.9%
41 Al:O3 0 1.43 | 3,073 | 0.10 | 1.11 5 — — -
42 Al:O3 0 154 | 2465 | 0.10 | 1.11 80 = ® 1.9%
43 Al:O3 0 1.50 | 2625 | 0.21 | 1.11 100 — ® 1.3%
44 Al:O03 0 1.50 | 2,673 | 0.10 | 1.11 10 ® 3 2.6 %
49 Al:03 0 1.74 | 2415 | 0.37 | .11 120 — ® 2.2%
50 Al:O3 0 1.57 | 2,200 | 0.10 | 1.11 13 - - —
51 Al:O3 0 1.80 | 2475 | 0.10 | 1.11 5 — — -
32 [81%U0-+19%Zr0-| 0.81 | 3.03 | 3,063 | 0.10 | 1.08 22 — = =
33 |81%U02+19%Zr0:| 0.81 | 3.20 | 3,063 | 0.10 | 1.08 75 - — —
35 |79%U0z+21%Zr0:z| 0.79 | 3.10 | 3,023 | 0.10 | 1.08 10 @ - -
36 |79%UOs+21%Zr0-| 0.79 | 3.03 | 3.025 | 0.10 | 1.08 79 ® = —
37 |79%U0:+21%Zr0:z| 0.79 | 322 | 3,018 [ 0.10 | 1.1 77 @ - -
45 |80%U02+20%Zr0z| 0.8 | 3.09 | 3,105 | 0.10 | 1.14 4 ) — B
46 |79%U0s+21%Zr0-| 0.79 | 5.05 | 3,088 | 0.10 | 1.1 83 ) Y 0.04 %
47 |80%U02+20%Zr0z| 0.8 | 5.15 | 3,023 | 0.10 | 1.1 82 ® — 0.01 %
52 |80%U0:z+20%Zr0z| 0.8 | 2.62 | 3,023 | 020 | 1.1 102 ® & 0.02 %
53 |80%UO0s+20%Zr0-| 0.8 | 262 | 3,023 [ 036 [ 1.1 123 @ ® 0.05 %

@ BY, = L
s TRAFERBEO —EREE BV TEEEORREIL TV ARNLDTH S,

NIEEEA EFHEEHERS (L E7 72 27 » FARFHRO =D OMER A~ P2 U —ICBT 58 Fl
1347 A
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3 3.1-3 ALPHA ERFHX ORI

S U0: | Ry | Rt | SEIEH| KE | 727 —1E

D w17 #HE | EEkg | BEK MPa m K RIS =

002 Fe+AlO3 0 20.0 |2.723.15 0.1 1 84 @

003 Fe+Al:03 0 20.0 [2.723.15 0.1 1 81 @

005 Fe+Al203 0 20.0 |[2,723.15 0.1 1 73 @

009 Fet+Al-O3 0 20.0 [2.723.15 0.1 1 84 []

016 Fe+Al:O3 0 20.0 [2,723.15 0.1 1 78 ®

017 Fe+AlO3 0 20.0 [2.723.15 0.1 0.9 87 ®

018 Fe+AlO3 0 20.0 [2.723.15 0.1 0.9 90 @

001 Fe+Al:O3 0 10.0 [2.723.15 0.1 1 80 — v e

010 Fe+Al-O3 0 10.0 [2,723.15 0.1 1 76 @ R R

013 Fe+AlO3 0 10.0 |[2,723.15 0.1 1 89 - VAR

014 Fe+Al203 0 20.0 [2,723.15 0.1 1 1 - Bafusk

008 Fe+Al:O3 0 20.0 [2.723.15 1.6 1 186 - BE

012 Fe+Al>O3 0 20.0 [2.723.15 1.6 1 184 - &

015 Fe+Al:O3 0 20.0 [2.723.15 1.0 1 171 — EIE

025 Fe+Al-O3 0 20.0 [2.723.15 0.5 0.9 145 @ aE

006 Fe+Al:03 0 20.0 [2.723.15 0.1 1 75 - ER Y BERR

011 Fe+Al:O3 0 20.0 |[2,723.15 0.1 1 83 ) L

019 Fe+Al:03 0 20.0 |[2.723.15 0.1 0.9 92 [] ERA o BERR

020 Fe+AlO3 0 20.0 [2.723.15 0.1 1 92 - ER B

021 Fe+Al:O3 0 20.0 [2.723.15 0.1 0.9 92 Y vy s

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 -

[1J#AEA BFh%ES (L7727 o570 FRASESTM Fk1343 A
#% 3.1-4 COTELS EBEMHRUOER &[]
UO: & | GRPER | ARMRE | FEES K FTI—N

K ID = |ngg mK MPa m K * IR
Al 0.55 56.30 3,050 0.20 0.4 0 -
A4 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 -
A9 0.55 57.10 3,050 0.21 0.9 0 -
A-10 0.55 55.00 3,050 0.47 0.4 21 -
A1l 0.55 53.00 3,050 0.27 0.8 86 =

¥ Wt UO:2: 55wt%. Zr : 25wt%, ZrOs : 5wt%, SS : 15wt%DiREH

Ol#EEA BEFh%S (VT T2 257 NSRS R 1343 8
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% 3.2-1 TROI 3B L EEE MO gk

ERID | FRMYIEE | Uxv MR SES b EEE (F) IKERTIRFE
10 3800K 6.5cm 0.67m #160% &
23 3600K 7.4cm 1.3m #1 80% -
25 3500K 8.0cm 0.67m #1 50% JFESH AL 7
EWEM | ~2700K 4~40cm 1.5m~ % 20~100% N/A
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= Electric Melting
- “ Furnace
:_“ (EME)
e : Test Vessel
NN E e (LAVA)
] - 5
= PT.G
= | £ -
T ¥ Ly PT
&l s (< 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 EB%EE
4
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3 | |
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0
Ao
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-l ] L i1
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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 6.7
A8 3.2
Al0 0.38
¢ 1 2 3 4 5 6 7T 8
Time (s)

[ 3.1-9 COTELS EB%& 7r—ADEHE(L
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4 REEHSIZRE4 HEEH
JRFFEERS FCLITOWT, EBFLMTETNVDOEICER LoD, TN OEHE
2179, 72f, RIHETIRA_Z X 91T, RFFEESE FCIL BT 2 KERIBHROFELRE
HIXEWZ LD, 22T, EARNSS 70BARCTEREITI,
HIRD & BV FCI %, bk LcERFL (T7 VT IV EFFTHxFYET
A KRBPMEA SN LBRTKERTNRBEL, EHER (EAARSA V) 25| EEZTHET
Hb, LIeh->T, KOWKE, ERIFLORERCINLOHEEERL LTHITTEL
BILENTERZ LD, FFFEASS FCIEROEER T & LTI,
- RFFETEHF v E7 4 KBEROKE
-BERMFELOETE (ETEE) LR
cBFFETEHI Y ET 4 kET T VRF OB
ELTHETES, ¥, KEKBEROEALRCBALTE, EFFRFTHEX YT 1
XEOEABBRFFENESSE LEREICRIEISh2ZHTH L Z b,
- R IFHRMAZRRN TOKERDOTE)
WOWTHRENIDERE LTEZLND,
UTF, ZRZNICBAL T, MAAPa— FOFET NV EOBRWERE L, ZEXFH
FEHETSH, T, K41 RFFEARSN FCL OFRMEN S ICETEBEFERE2 T, K
41IZBTFIZOWTER L€ %277,

(1) EFFETEHXY 7 1 KBERUKE

FFFETEHx v ET7 4 KEPBWEE (=177 —VEMNNSWEE) T, KE
K[EEDMRESH, EAARL 7OBATIREBELWERERS, RFFRETHXYET
A KIZ. 1RZPOHBBEENTGEHKERAT LA ABRELEZHDTHY, ZhbD
BERUOTZRXAXAT U RED | BRFFTFHBFYET 4 KRBPRESND, 1KFED
S EN - BHAKDOERIEEIX, 77 MRECESERESNDIbDTHD, —
FH. AT VA KL, BERANELRWST ZKRE L. BERZIIY 7K b BRHSE
il TH/LNEKEBER SN S, Z 2T, B O YT Tid RWST DK%,
BENLRHMENTRDOOETHLI2EFRELZREL TS, LEB>T, REIIN
FETLIHETH. BFFETEHX v 7 KR, B CERE LELRELD &S 2
LHATHY, KEKOKEREDOB AL, FHEELPIIMEL LRV, o, F
RIZE 5B VL LT, BOMEFETIIRFIFEAESREER Y — 7 2 & U TRER
LOCA+ECCS HEAKR+CV R 7' L A FEAKBKR N2 E) /) BIRFEL + #Bhfa Kk
MEBEL TS, SV—TT7 T FERBIZ, ThOHDY—F U AZXHTHRFFET
X v BT 4 KROHEM AR 4-2 12777, EERO K 51C. KK LOCA TiX®iRD
1 KEPDOHWEHRSBH L VETFFETHX Y BT 4 ICRH S DT=DFETF TEXx
Y ETFKRIZL Y BHIC ERT 2, 2XMEBNERER TIIEICREENERR S
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T#H* ¥ 7 4 KRITIZZERBRETH D5, &2XTEHBIRER TR FFASHE
BBNZ LD, R FASHERATORTFFEWEREN b D LERoTEY,
Y77 — VEIT KR LOCA OFA/hEv, LLEL Y| EHR/SAL 7 OBLR TREEE
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KL (KiE) ZHELTWS, BIb, RTFRMBREREA T VBB Z A I
7 (B —r v R) TRED, RPFBEMEASRERICBALTRT 7 MRET—4
ICEVBREEIND Z LDORENSIINEN, —F T, BRFLOE TRICHETIF
THX* Y T 4 ~OWEKBYPELIZREBTHDZ LMD, RTFFTFHEXFYET 4 ~D
HEACEBIFLOBETOXA I TIZXoTE, BEFFTHX Y ET 4 KERELL
/HZLEDD, B — TV AEI TP IFTFEETDIEEZOND, Lo
T, BEFFTHX Y 7 1 KIROREZHERT 5,

(2) BRFLOETE (BTHEE) LMhbE

BRFLOETEROE THEEL, FTFESFOBEORLMERO 1 RREH R
U TR LT AN OERIELKEICEKFET 5,

FFFEAESOBBEORICEL T, EFFEES TH~y FICEBREAFEL., £k
HIEEE— X, BB GHERNE) OBERI/HEE L, EEfREOCRAS4AL
DHDERELTND, LEd-T, BEDOEE, BB LFAEOBRBEALRERIND
OPEBEHOED b EMBRT 20D OVWTIIRENSADHHZ b, BEOR
DREZFER T DVERDHD, B, RFFAFEEPEBICEALTH, THEMIHNE
ET 55, MEREL LTEBHETES,

1RFEACEAL T, EAR®RITNIREFIFEES T~y FRE 026 OEFE.O
DOHET (EH) ZIEIE5HARH 5, FOBRMFIC 1 RREDIEVIREBOEREE
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1 FARE
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T, IMCCL] &#9,) IZB8L Tix, ERMIBWTEREOMBASCTHMIZEET 5% < OFF
ATONTETVEHR, BECEWTHHFEERICHY, £, ERRBE TORKIC
DNWTIEEAERBRERL, ARRT—EZBPH[BOLATOVRVOBERRTH Y, RN S
BREVWBRTHDLLERD,

ZIT, ENACTERSN-ERSICLI2MALERTD L L bIT, BTETNVICHE
T AREEN S DEBREITV, BREMITIC X B~ DB 2R L,

2 BROBE

EREERECIE, BRFLEFEFFTHEX Y ET (K22 ) — hOBEMIZ L - T,
arys7V—rRREIN, N—RA<y MNEMEBICELSWREESRH D, ZOX D REM
FLlary 7V —FOBEMERVCENIZHES T EREZISNSERSE (27— FDORER
BROTREREEA ADFE) OZ L%, BRFELLa 7 ) — FNOMEER (MCCI) LI
5

EW PWR 77 > b Tl FLERERDEZIC. EFRETHFY ET 4 ~DOKEY 2175
ZEiIZLY, BRFLOSREFFE TR Y BT 112 T LIZROBERIF L OBHE % (RET
52 iz X b MCCI OB IERUSERMZIToTW5, BFF FEBXF Yy ET A IZE T LEZE
AE O, RFRETHIF Y ET K E OfIZED | —8iThi b L ThRPIZ= b
Avah, BOIZRFFTEX Y ET7 4 KEICET L THRE LEM Y — V2R T 5.
TV P AYENT 7T VRFIE, KEBEBRBVRE L KPE2ZET 20, GHIED
L IERBRES RS S L, BT — 0 EICHET 5,

JRFFETEHX ¥ E7 ¢ EICHER L7ZERE O, RBEREERIGBIC LV BRL T
WBER, RFFTHXF Y ET A ARPary 7V — b eOBEBIZEIVHAESNBIZoNT
BE{bL. BARRRT2HEITIT. FOCERMT— (BB, AAEICZ 7 A (EH)
T 5.

ary7 U— M, BRIFLEOBRZIZL VMBI Hh, ZOREN#MAE LRISHE
WCEET D, ol E, HAR KBRKERVCZBILRE) RORATIRNRAL, BEFEL
IZIRA S IUEZERIET 5,

3 ARLOER
AETIX, MCCILIZET2EBROMBERGZZ CHROLNZMAICE L TEHEEZITI,
BRWLsar /7 ) - FMERIZETIERE LTI, KicXk2G6HEZFEDRWER
& LTRET VI XESAFFERT (ANL) TEiES iz ACE ERRUKEN T 4 TH
SRFZERT (SNL) TEMiS iz SURC £8 (EFEHERE ISP—24) 3% 5.
KICKD@WEZHED ER (B ECHEKEZEKLIEER) L LTI, KEY T
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« 7 ESIAFZERT (SNL) THEhE & hi- SWISS EB K () WETCOR E8, KEE HHFERT
(EPRI) OFEf# THEfE 7z MACE 8., RFHZEESINE#E (NUPEC) (LY EjE
i/ COTELS E&, XE7 NI XEMHZFT (ANL) 12X Y fTbi/z CCI EBRAR
BB,

Fio, KPICEMPFLERETIEERLE LT, RAy=—T YEXLTHKE (KTH)
TEMEE /- DEFOR B2 H 5,

ZDX 9T, MCCI EBL LTIE, K7 NVICHEMWEZE T S -FUETOERER
[T DEFOR ERDATH ) Y I AR = FCLIZET 5 ERMHMB LMk L T,
MRAEHRT D,

—F., RFFEFTEF v T 4 COBEMBPOTNRY EBRE LTIX, KX s6H 2D
BRWRIAERETOERE LTIZ, BN BWR x5 L L7-E8R, EPR 25L& L-E
BAEHERINLTWAR, Yy FEETOERICOWVTIEBFAIB D20, KE
T XESHFERT (ANL) IZTARHEICHEBEI YR Ty FOIER Y #/ER L1
TATLRY CTERBD B,

E5iZ, OECD-MCCI 7r¥Y =7 hCEBINTZI 7 A MNBERBR(SSWICS RBRE
RICESE, /7R MOV IR EBIRISH ZBITRITR® 2884 JNES Ik v e &
hTna,

UT. FEBRRUBITHRICOWTEIZELZED S L &bz, mALZERET 5,

3.1 MCCI EBDO# =
(1) ACE 51

ACE %EBiZ, MCCLIZH T 2BUKNFER R MEFHN T ot A2 RIELE#E—F
DT —FR—AEWHRTHILEEBRNE LT, HEMIZEZE SN ACE (Advanced
Containment Experiments) 7B 7 7 AD—f# L L TKRET VT XESLHERT
(ANL) CEBINEZbDOTH 5D,

EREBZK 3.1-1 17T, 45MOEE ki sx ) THERZHRIZIE, =
JY—h=—_"—R<wy b, a7 Y—b=RAFZNFEAY, BRIFLBEASTWVS,
ARIREIZIZ 2 BOF VT ATV BBEHATZ-EFET 27V BHY, T
ADODE VT AT v af )V TERMFOERGEICER SN T, BRFELZMET 5,
EfEOKE XL 53.0emX502em THhbH, BRHFED 2HROE (kBR) BbH0E
HABEIZENR>TVWD, HBiTIZ, =7 NVRERLRIZH RS T Y 7 RO
K[KOAOR— R 1oL, BRFLERAR—F CRRREHLET AN A TfTX)
B3O TND, BRIFLERKIZ U0 2 &2 BmER Tz Ly Fahi- kg
Thbd, ACEZERD S H, PWR MITIZEM Iz —R L2 R L6 OERIE.LFHE

1 OECD/NEA “Second OECD (NEA) CSNI Specialist Meeting on Molten Core Debris-Concrete
Interactions,” NEA/CSNI/R(92)10.
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TMESNEM T —NVEBRT D, 27 ) — MRRIEIR—ZA~vy FOFIZHHE
BIHZ L VE=F—ahd, BB, KERIL, GHKOEKEfTDRY., FIA4%E
HTiTbh/i=bDOThH 5,

r—AL21%, —Hn8k L7 PWR BREOBRMIFLETA LFRary 7V —beD
HEERIZET»ERTH S, ERFEREZK 3.1-2 17T (KRTIE, MAAPa—
RizLBa_RvFv— 7 BTERLBERL TW5), ERICBIT 2EAEITTY 220
kW, RIBE~DOBIEIZ TS 120kW T, Th62BRAEHEL LTEXZTE Y, 100
KWHary 7 ) —rolicEsE LTy, BEFR~D 27 Y — MEREDFY
£ 7.8 mm/5r Th o7, BEREREOEM Y —/VIREIL 2,400 K TEDO#H £ DR
EEERFLTVS,

r—2Z L6, HEEOHELEL—HaBb LIEMELL A LRa 7V —
hEDHEEERICET2ERTHD, EREREH 3.1-3 1077 (KR TIZ, MAA
Pa—RIZE DRV TFv— I BTRERHLBE L TWD), Ky —ATiL, ERMWR
DREERIFED TH TR HRLAICEF L R RREERES 1T 40 5O AT 13 em
ILE-THY, ERLBIFRAZFORERSITHEFEL TS,

(2) SURC-4 E5k2
SURC-4 (Sustained Urania-Concrete Interaction-4) (3¥EYV 5 4 7 [ELHZE
Fr (SNL) TfThiiz MCCI EBDO—o>Th b, AEBRIZ, =— FEBO=HDOE
PRIZVERIRE (ISP-24) ITBESh TV 5, EREBOMEREZHN 3.14 (T”T. H
FRORIED DIERT VI DFEFIFEMERENICRBEIN TS, T=27 AL
521 F0EIF MgO TTETWD, 220 FDOKE Ii%, B 60cm X EH = 100em,
MgO 7 =27 XA LEDEZ|E 10ecm TH D, KD DIEDKIZEE 40cm DER
BRIAVZIV—PFTHY, RELHEAOBENLREINL TV D, 200kg DAT
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E TR D, (WFEREE T ABHOEEZBET 5720, BEMLKE 14 5o
THHH 0.5 BREIBMAIZ 20 kg DV a =7 AZBMIICEHENL TV 5,
EBRFERZK 3.1-5 1277 (KR T, MAAP 23— RIZL B0 F~—7 f@tiis
BELE#HLTWD), BllZhiza 7 ) — MREERZIIH 55 D ORFRT 245~
27.5¢cm TH 5,

2 “International standard problem No 24: ISP-24: SURC-4 experiment on core-concrete interactions,”
NEA/CSNI-155, 1988.

3.3-5



(3) SWISS EBa3

SWISS EBix, KEY 7 4 7EILMHAERT (SNL) IZBW\WTERBI W= ER L
ay sV — FOMEERARCEMYGANCET 5EBR T, MCCI ZE)ICKIEFTKT
—NVOEBER~HZLEZHMNE LT 2RIEBEINTVS,

EREBZK 3.1-6 12737, 27 U — M, EE 20em ORKERIZ U—F
MARAERENRTWS, BERYIL 46keg DA T LA (SUS304) T, ##E FP 0
B3 1.75kg TH D, 2O ITEBEMBIC X v MBS S (1.3~1.7TW/g) . SWISS-1
EBRTIE, a7 ) — MEEBREEF L Ro7-FE (RAK 12cm) THEMY EIHE
KL, SWISS-2 EBTIX, AR a7 V— b EeEMLUZERICEKLTVS,

SWISS-1 EB K SWISS-2 EBickiT a7 ) — MEROHEB K 3.1-TITR
. MEBRTIX, BRKIAIVIRRERZSTVWER, 227 ) — FORERIIZF
LRFERLRoTWVWS, Zhi, BHo Ll (B L Kk7T—VORE) (ZHEE
27 T A SPERENEBHONEIZARBALIZS S BRoTWeZ & &, B
DHEBNEHTHEINS LV B IITRENoT2Z L, EHIZ, 100%ART LA
M ThHoTEDOER—KRIGICLDEER Mo ERERTHD AT
W5, BRI SKT = ~DBFHIL, SWISS-2 DFER LY, # 0.8MW/m2 TH
V (X 3.1-8 2R), ZOMEIIBABHEROHEME Y /<, ZBHRICLIHE
BTV EatrshiTuvna,

(4) WETCOR 354

WETCOR %£Bkix. XKEY 7« 7ELHZRT (SNL) TEfE Sz MCCI £
Th, B L LT, Alz0s, CaO, SiO: DIEAYZEFEEEMA L bOE AW,
B 04m OAKERI 7 V— F EORISHITEK L, IBRY OGHIEZ R~
BThd, EREBOMELRK 3.1-9 IT7-T,

WETCOR-1 EBRFERTIE, BRREORSNEETHIHMCZ ZAEELT
KRAMEE U 7= B AIE 0.52+0.13MW/m2, AZL & {E1E L2 E b L 7= AR O 2k
Hi 0.25+0.08MW/m2 % T 0.20+0.08MW/m2 Th o7 Z L BRM|EIN TS, =
NHIFER31-21RT X HC, ABHIBMORRIZHEY TS 557 505 563 43 TOE
RS 0.524+0.13MW/m2, 582.4 43 COFFREA 0.25+-0.08MW/m2, 589.0 53 T
DEGEHAS 0.20£0.08MW/m2 TH 5, X 3.1-10 [T ABVEREAZ R 25, ABETIX
IEREIZIZ 5549 3 ThH 5, HKBA%EIZ 529.0 3 TH S,

av 7 ) — MERHBRNREBREZX 3.1-11~14 ({21, 227 U — FO¥E
FH R OHFLE TIIRBRBAERL 470 20 b RBFIBRERE LY, BKBBETIZ

3 “SWISS: Sustained Heated Metallic Melt/Concrete Interactions with Overlying Water Pools,”
NUREG/CR-4727, SAND85-1576

4 NUREG/CR-5907,” Core-Concrete Interactions with Overlying Water Pools,” Sandia National
Laboratories, November 1993.
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JAE TIZR/ATHICIE 410 o HE R B L, HKFFATH 2em IZ2>TW5,
RUIRE %X 3.1-15 (T3, £ 560 43 % TlEA 1800K T—E L R>TWBHA, £
DHEITERHITET L, 580 43EIZIZH 1500K £ TET LTV,

EBREOBEMYOBERER a2 ) — MERWELZK 3.1-16 IT7T, ¥&H
FIZIXBATIC X W BEZEHITEVEH 553, BEMICITEENITH 5em DR ARES
IZR2oTW5b, beDarys7J— rREThHEABICIIERBZER SN TED,
ZOEZIIIZ ZRAMRTY vy VRICERENTWD, 77 A MNESIIHEFTICLVE
7250, AEETIE 10 1em, FOET 3.8cm 225 4.5em Tho7, EILBAFE
ITh L THOr T A NESEREL LT 42em*04em & L TEHENZHLDOTH
B, 77 A MIZOVENIZELTWARPT-ZERBESh TS, ZROERK
BRI OWTIISTRICESR ST nas, EABIEERC B LW AREE, K
T VHBHETHE 40 B, ANV FERERKPEZZFLE LIEET2ZEEHBBEINT
W5, ZOBRBIIVTAFDOX X v THEKBAY, TORFIZELY AV MK
HICHEH L2b D EHESNTWD, HEAKERBICERELR Y 7 X bR Ih, &
BLEHICERAEBRE LI LRI TE S,

UEXY, A~OEFK 0.2MW/m?2 I, ERFELAEEELL, BELETL,
227 ) — FMERLEATHRWREDETH S,

(5) MACE Z&5

MACE 285 (Melt Attack and Coolability Experiment) (%, XEE /I#FFEFT
(EPRI) A EMET 2R FIFEAERNEMYGHEICET 2EERBHHE TS S,
MACE EBREBOMELX 3.1-17 12737, £72 . MACE ER TIIHEDO R 2 5 Mo,
Mib, M3b, M4 D 4EOERNRERMINTEY . TOEEZRMHIIR 313 1T7-T L&
BYTHS,

MACE EB Tl U092, ZrO2,Zr & W o = EIF.MEEMIZVEDa 7 ) — il %
ML=y EER L TW5b, MO EBR TlX 30cm X 30ecm D7 A FEHIZ 130kg @
WY, M1b EBR T 50cm X 50cm D7 A MERIZ 480kg DIE@MPZF-> TV 5,
MO EBRTiX, 7 A MEOMBEIC= > 7 )V — 2RV, #HFR~DRELAREL LT
W5, Mlb EBII MgO B 2IZ2AVWTEY, THRADADERITRS,

MO EBR TOK TS —A~OBFHHRBERE R 3.1-18 1T~ ¢, HEKIFERD 1.3cm
Lo Te R P OB TR AR D 4 5 RICEM S Lz, D 3 4rfEiE AMW/m?2
HY ., BWITII2EORBRICHYT IBREORRNTTOh, Zhicky, BE

5 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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BAIET L THREZICIE 0.15MWm2 E CRT L7, K 3.1-19ITRT X912, BE
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Ble AR ED 1500K fig L 2> TV 5,

(6) COTELS 8 (72 FBKUC) 6
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BHEMEZHAHRBRTHY, ZOFHEOT A BEYC X, B EicEKk L
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EREBEZR 3.1-24 |2, ABREFHRUERO—EEZE 3.14 17T, BRYOERE
B3 60kg T UO2Df@ A X Y BV 3200K F THEMBA I W=, ITMH DX A 7 Al
TMI E OB 2 B LI-MR, ¥4 7BRTH LT ALY EL DEBVNE
FhaZ ¢ ZBEL, EROBAESEZHOLEMEKRTHS, a7V —b—FF 7
DONEIL 0.36m HHV ML 0.26m TH5H, T I T, 0.26m (IftdEE (WETCOR,
MACE-MO %' MACE-M1b) L DHEEODT A7 bt (BELEEOK) %
05¢L7bDTHD, a7 V—HMIERNTT7 bOEA Y MRS EHEELEXZR
BRaAaryI7IV—bFThHbd, 27V — FNHICITIBEHHFAOBRENPEB N T
W5, BETHOBEMYIT, BREEIEER L CTHEEMBA I, 7T5kW [ZRAERO 11 %
\ZHHYS T 5, HEKIZ, BiBK%E Jet b L < IZ Spray T 0.02~0.2kg/s DE BFii B TR
BRBALE 6~15 B EITIT> TV 5,

r—2Z bald, BEEFLE THROREROREE GEMNE) 27bd. BKkbiTh

6 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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Rl r—ATHBH, # 2 BB EL TS, Zhix, =227V —MERIZ
o THRALEKECLVERMFLORFIERELCTZEaTTah TS, KTFOE
IZ2WTIK, —2R ba L 7r—2R 5 CRIEDRFROMAVPHERINTEY , BRF.L
EARKDHEERTIERL, a7V — MEICX Y BA LEKEFICE Ve 4
CEbDOTHLEEZLNRTVS,

TARY FHOBATIE, B8.1-25127r—A5E7—29Mars ) —MRED
BRRIE(LZ TR, 7T A7 bR KE W —R 5 TiE, BRELOSERITHT
5 EEOEmBER/NS W), PIEFICERMPLOBENR a7 ) — MIZL{IEb>T
WBHZLERLTWS, iy —RELbEKE 3~4 3 Tar s ) — FORENMETIC
EULTRBY., BKICL2GHDREIHERTE, HIZEDITEKLES—R 9 Tid%h
BERBNZ ERGnD, E6IZ, BABRBVWS—R 10128\ Tar2 ) — MERAIE
SRR EBROTNDZLNDL, KICEDHHNERIHERTE D,

Bk U7 ERA LRE D b A~OBGERIZ, SWISS, WETCOR, MACE DO#EHE
(ZITVY 200~700 kW/m2 Th o7z, ZORRIIEBAESBIZE—EREDORFOME
LEINTWVWD, B, ZNLOBMAIIRABREL Y &S, KBEITHVERE
BENEETHARENRDE Z L ERE LTV, EBLF— FTiX 0.2MW/m?2 BT
B 2 EEIF LREBIZOVWTORBIZ RNV, flEa 7 ) — B3RS Ty
y TREREINTZZ LT, BRFELGHMEESHh, 2227 ) - MEEMELELE
EHAIhTWS, X 3.1-26 ICEL L-ERFLOBERZ7RY, BRFEO T
Far 27 V— oo LERRIRNy FRICEE L TR Y. BRFELES DO
BHERELZZEBBRRENTWVWD, £72, ZTOMIZBEREELEZERE LT
IhiZ, TARY PPN S KIZEBGBHDOHRERH 7= &, HRERIF LA
BREICLVETITHBERTAELEZ VLARIZABAVIAAGHI EN-Z LR ERE
HThsLutrahi T3,

COTELS EBROEMIT. BIEEZZ 7R FREF LR A TMERL L TE
IRV E > TRBY, a7 ) — MNELERMT—NVOERICER S NEZXy
v TREHEZE LI R ERFIT~DOmAL LTBRTE 5,

(7) FARO %8

ERM JRC (Joint Research Center) DA A7 THIZEFTIZBITAZEBRTHY, [EH
BaNEXNRIBMA KT —VICET LIEHEOKETBROBELEZRLH L
ZEML L TRELRETOERBITONTE LN, EHBRBN LR L LEEEES
HToERLITOIL TV,

EREEBOMELK 3.1-27 IT7d, ERFIHIT., BERMHLIEESRML CTRERT
HY., 521FNT UO2EEY (80wt%UO2 + 20wt%ZrO2 & 5\ \E TTwt%UO2 +
19wt%ZrO2 + 4wt%Zr) ZRMI T, 22 FEHO 7 7 v 72T EITL Y.,
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KI—NWICHETERD, EBREHEIX, R 315 IR TEBVTHY, UO2BREWIT
18~176kg, /K 7 —/L D 7KFEIL 0.87~2.05m, /K7 —/DH 7 7 — )V E Ffafi~124K
OFFETEEB SHEHROr — AT TW5, £, BESRMEE LT 2~5.8MPa,
{KESRML LT 0.2~05MPa ThH5D,

B ORI FLEIZOWTIX, K7—LOREBIZL Y ZOEENRELLTWS,
RFPERENFCLEZEE L=y — R (BEEEHSEST 7 —E) TiE. KiE 1m
DFE T, BRYOKIESPRFEL, RV IZEMY =y hOEEKRKS—NVEIZE
ELTHET IR LR>2TWS, —FH, KFFERSBNFCLEZRBELI S —REL
T, ERINa=TLAEEDRES (L11) REETEY 77—V EOEE (L24~
33). TlL, BEAEPRTF LT HRERBE/ELN TN S,

£7-, BRENTRFORIT 32~48mm THY, FHESH, KE, 7 7—n
B, BRY%E TEE~DEKFHRIEVEBESLTWS,

(8) COTELS %8 (57X hA)

COTELS &tENIZ (B) R+ HEERKIFEE (NUPEC) BENHEZRIOERIF O
BHFEEZARLIHBRTHY, ZOHBEOF CIEMPIB KT —VIZETLIEEED
KERBROREFEZFARDIERL LT, 3V 7RF VEMNMEF BV —
(NNC : National Nuclear Center) Dffisx % AW -EBNEMIN TV 5,

EREEOMELRN 3.1-28 1T, ERFHERVERO—HELE 3.161IT7F, ZD
ERTIE, BKIFOLYET T 707 v FEBFENERICESH THRBREGNRES
. BEMICIE, BKFEOLET T2 V7 b Tk, RFFREAESRNEIMEE CE
TV U ARKERTHY, o, BRFFEEFOHEL L TEAEROMELE
BLTW5, £z, LOCA #EBELTHL—F U ARXEMNTHSZ b, KT
FFRANBBRRE O K 7 — i3 fafnK (7 27—V E 0~86K) & L, AKiFEiZ 0.4~0.9m
Thd., £, BEWIL, UO2: 55wt%, Zr : 25wt%, ZrOsz: 5wt%, SS : 15wt%
DREHTHY ., THIV T LNOEEDLER L TEZL OSBRI EZED LI
BLELOTHS, ZOBEMWIL, EA~y FEHEREORITHYE TS 5em BDOY
zy P TKF—NVIZETIHETNS,

B EREIZE L TiX, AKE04m IZBWTH, 1ZEA Y (90%LLE) MRIFLL T
BY, BTFRIIZ O — X TH 6mm ThHo7oh, % FEEIFBEOFEITITEN/D
EL RBBEMPHER STV S, FIHIOEN EREERFREICIZIEEAH Y, I
FE ERITRIFAL LR A6 OBRER X TH S L ESh TV 5,

(9) BAZ LR/ EERT

7 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
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ZOERIT, KTI—NVHIEIAHEICHEBI STy R, NHOBRIZLY
BT DR FEHRL-ERTH S,

ERFHFO—EEE 3.1-7 17T, EBIL, K7—1HIZ U0z, SUS, Cu ® 0.2
~1mm ORFRy NEFHH—DOE S ICHER S, FEMBUT LY RERRA LR
S¥ELOTHS,

X 3.1-29 ICERFZ OBy FEI&%ET~T, Y —DEBEIITHERE IR~
v Fid, HFEMBIZ L VTN FRICHBSAE L, BTFARE EiF b BT
H5BRTRy FOEERH—LEATWS, ZZT, H—(LICELEFMEIH2 ~
3XThHLAEINLTNS,

(1 0) DEFOR-A 388 9 10

DEFOR (Debris Bed Formation) #E[iZ, AV x—F L EVXTHRKETEBIN
TEY., Ex OFRGETKT—/VITIEEBERD B RA S NIZBRO, BERFE L OMBE
HREBTH A,

222TH DEFOR-A RBRIIKIEIZIG U FLBE 2R L #EMICLED
DTH5H, RBLEEZK 3.1-30 12777, DEFOR-A EBRTIX, 5 2FEFHEFICL
VMBS hWi-BEEmME, 77 VANV KRO ) ANEiE U TRREFRBEOKE 7
WCEAT D, ZZT/ANVE, BILT 7Y Vxy MREAIE L 22T 3 (LLTF,
ERICHLTH, FLOEIWVWIETHS LT 20 0ETT M LOERKT 57
UPxy b 2ERTS), KZr70%A X3, BiE2® 0.5mX0.5m, &I 2m
Th, / ANVEIEFEZELSIK EERKRTE UV I7OERPLHHOETORESITI 1.7m &
RoTWA,

Wiz, RREHEO—EEZEK 3.1-8 IZ7-F, /AVESIE L.Tm (—HDOFr— R
1.62m) [ZRRE SN, BEEARMYIIES 1.5m RiEOKTS—MEAESND, £,
BRELF Yy v F ¥ —O@EESHKESD 0.6m, 09m, 1.2m, 1.5m & 4 BEICRE
S, KEPOOETHEMOEELHRL TWVD, TOMEERAREMLL LT,
AR OIBEE L 78~206K, ¥ = v MMEIX10~25mm OFEH THE L TV 5,
Vxy MERKL, BRI OBERENR/NE L BEMIZ S —FRBBIF LATER S
NRTVWDITASRBRTH B,

Kz, BRBRERIZOVWTIRRD, ASHBRT—EAKENRERNF ¥ vF ¥ — LITERK
ENT A —FRBERE DO EK 3.1-31 [T d, KESEWZO, LTS
BEET BRNCH ¥ v F ¥ —ICHRETHZ & T, B ELELOREA LERICA

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

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

10 Pavel 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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STWD, KERFEWIZ R FOE{EETe/2, K 3.1-32 IZ7-T B0 r—FK
BRUPLRDI2L 2%, ZZT, SRERMFLOBERN%EZK 3.1-33 IZ77, T7Y
Vxy MITRTRAHEECEL SN RETERMFLX Y vy F ¥y —F TRELE
BANQ@ORETHY, ZDLEE(L LI FRICERYEH D70, BEMIIEE
Ehiev, OORBITEEZRLTEY, BELTWeWT 7 VR TFHRHERET S Z
L THEHEREIZR D, £2, QOREIEZT 7Y V= v FO—HNEBERICHET D
BETHY ., ZROEVRETEMDPHER L ZRETH S, O)RTEIZHHEIAR
HWREL-BMELONSE TRELAVWED, AHERHEESNSAIRELRD S,
i, HEPRE LT, IWRICEIREMYPHE L EZERB LTV, R
BhbiE, KEBREWVIZE, BEMORAREGIT/NE <. 9 1.5m OKERHITIE
ET A TOEEEMYIIEL LIRETHRT 2 2 L3905 (F—RAIDFH F%
DEFEEHBRELTVD), KEN 1.5m XY bENFAIZ, F—R AT, A9 2BV
THOr—2 L0 bmWEERIELBRISh TWH DX, F—R A7, A9 TiliklE
BRMOBRENREN =D TH D, ime LTE, KiEXE m X, 77 VKT
EITRCE(LTES L LT3,

T, FITHFRIC L VK 8.1-34 [TRT X 9 27— RBEIF DO AR S h 5 &4
v TPMERINTEY, ZOETNVEEHFA T —LDOTxy MRIZER LSS
D, EE—F~vy7 (V= vy MEKEOR ETO, BE, BEILOEKR) 255
IhTWs, EETOBBORICHEYT 24 200mm OYx v METIE, KESKH
9m DONLEIZERE & B DI R BTFET 5 Z & B30h 5,

EMRMHTIT RFFTEHY v E7 4 KEIE 1~2m, BEARITE 10em TH Y |
HREE— Fvy 7ICUTIED B L. FETRTOBERMFE LA —RICHERT 5,
r—XRIZHEBL7ZHE, MAAPa— FTET/ELL TOBEHIROFEEME & 13,
KDEE, REMREORTHENRRLZZN, ZhbOHEOMEIX, FARRORE
BKIZBIT 2K —ERFE O OBMRRARE LTIV KD Z LB TE 5,

(11) CCIEE111213
CCI (Core Concrete Interaction) F5k|Z, OECD MCCI 7u ¥ =7 hDO—BRE&
L TKRET VT XEMNLHZER (ANL) (ZTfThbhv Ty, a7 — MeEHNE
ATEIRETHEA LB E ORI OB OREL B E L LD THS, CCI ERR
Ti%, MCCI EREEHOEKIC X DEMF LEEIMEL LT, HRHRAIC 4 DDA
A=ALKZEFEBLTEY, TELENA NV ZGBH, 7272 MOOVRUTENBELLOD

11 M.T.Farmer, et al.,” OECD MCCI Project Final Report,” 2006

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

13 Q.Zhou, et al.,"Benchmark of MCCI Model in MAAP5.02 against OECD CCIExperiment

Series,”2014
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KB, BRYHOEH, 77X FOBETH S,

CCI EBREB % 3.1-35 (Td, EREEDIC, Bif 50cm X 50cm, & & 55cm
DBHEOERDHY, TOERIZa 7 ) —F—_—2<y bPREILPATNDE, R—2R
v v O EEIZIE, BROEZEEEIMBICL VBT X TRAT VBBEH Y |
ERIT 120kW~150kW TEA S 5, £7-, B OBREZRIET 572D DEE
MBRar sV — FRIZEHBRBINTVD, 2O, BEIZEKT 57D0HK
%, MCCIL ICX W RELETRAOBRREZEN DD, IbiC, EREBICFEATE
BE2REL, BABIIERENSZ 7R MHEEZEZT, 77 A2 bOIRAHRE
T 57T — 22/ TS (K3.1-36 2R),

wiz, EBEME2EK 3.1-9 ITRT, EBIZ CCI1I~3 ® 3 BElfTbh T35, &£
[Z2OWT, ERMPOMEE 55 REEARB LKA, D5 0iEar 7Y — MEEDR
30cm HEA KR CTHAZRIET 5, EBRy—ABOEELFHOBENE LTI, =
> 7 U — MERK (CCI-2 BRAKAEFR. CCI-1, 3 N"EEEER), HEEKMEZ X 50
# & (CCI-1 7% 150kW, CCI-2, 3 % 120kW) Th 5, CCIERD =7 U — i
&% 3.1-10 (2R T,

4 3.1-37 IZ CCI-1,2,3 EBR TOK~DEFR, X 3.1-38 |[ZEMY OFERE &R
T BAD 5 IR ABERITITVVME & 72> TH Y .CCI-1,3 TH 1IMW/m2, CCI-2
T3 SMW/m2 iIEVMEIZ /2> TW5, ZD@EWE LT, CCI-1,3 TIXEARRTY F
A MBERINTEY, CCI-2 TIIEARRTI 7R MBEAINTELT, M
Y LR EEREM (S BH) Lz EfflshTw5, CCI2 &, "7
HHM WW553) ORIZEEZ 7 A PBRERINLTNWS,

K% 15-25 7137 7 A M ABREREZRET 28 THY . FIL L=BiK %
31117 T, a7 V— "R ABAERNREZVARKER2 7 U — RO
A (CCI-2IZix 0.65MWm2, HARADVIEWERERALZ )V — FOFE
(CCI-1,3)i2i% 0.25MW/m2 B I} 0.5MW/m2 & 72 > TW 5, ZDEWLDH, 7T R b
B Ta L 7 ) — BT ARENMEE, 7T R FOO, B ROZEER
KRESRDEBEINTWS, ZTNLDORFHKEZ 7 7 2 "MNMREZIT TR A 51T,
7 A MESIFA Smm~Tmm TG 520, BEERTIIZ 7 X MNES
I 5em~10cm ¢ 72> TEY—HE W, LoT, 77 A MbHOKBRARGHZ X
BELTWSZ L, KBANRRERD I TANDERIZaY 7 ) — b DbDOH AL
MBVNEERELRDENBEINTWS,

B O HIZ oW TR, CCI-2 TixA b=, CCI-1,3 TlxA b o7z,
BRYOEHIL, a7V — oI ABBREShD L ZITEERAEhDLEEZD
nNTEY, TABRBODRWERERI V7 UV — FOBAICITEE h o7z LHA
ENTW3, £7-, CCI-1 TIZEAN D 10 ZTABMBKT L= Z &, CCI-3 TITH
SGHNZ FAMBBEICEEF LI EbEBEL TS LEEBZADLRTVS,
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7T A POWRIZOVWTIL, 77 A MNREZFHBILIERNPS, 77 2 MIKE
IZBWZ YA LTWS, LT, CCI-1 B 5 7 7 A MEHEFIZIX SMW/m?2
ERBAHBMANDREL TS,

PEX v, CCI EBEETH LN 0.25MW/m2 &\ 5 Bufisid, A Eics
FTAIBERINTREBIZH Y, 70, 7T A FDOERINIWVEEDETH S,

B%IC, EBREBEOBEREOERNAZ 3. 1-39 [o7°T, AKEZRIL 2 U—FD
BE, KAFmEAEFMORRIIFABREL Z-oTWA0IZXL, ZRER2VZY
— FOBA, REFROREBKIMEL Y KELS 2-oTEY, BRIZBEFELRD S
TENRENTWD, CCI-2 ER,R (AREZR=2 7 V— ) OBRE, MEESWEKS
MIZRABELHEESL TWADIZH L, CCI-3 EBR (ZREFZRI 7 V—F) DA,
REE S OBGRRIL, KEM LY 4 ERERIVWEHES LTV S, CCI-2, 3 ERIT
LTI, MAAP 22— RITX W R Fw— BT RThh T3 13,

CCI-2 EB (RKERaVZ UV —1F) OXRUFv— TR, BIEHRBEORE
Z RV TRHRBVRZERE DOV — <A D3RR L 91T, wfBVREGAE L L TRES
m) & BEmE SR & HIZ 300W/m*/K, BEEZIREOEE nIZ 0 BARESNTND, T T
300W/m?/K 1%, ZFEERD MCCI FrOxIBMnEREIL, BLHIE2EET 5L, T2
FREOME LY b 1 HRE/NSUVME (K 3. 1-40 (2B TEEEIA 23 60% R E DfE)
WZRHZEEZERLTRESINTWS, £z, CCI-2 EBRTIX, KmH M & EEwmGR
OBEBESFRBRELEES N TND I EME, ARMMEERBLFRCESERESL
TW5, ZOREZRWEMSBITICEY, 2 7 AREOE{L (K 3.1-41 2R) I,
ERT—F LR AG-TWS, £, KEHFRMORERIT (X 3.1-42 2R), ER
TIZEKATIZ T 25cm BBERESNTWSDIZH L, MAAP f2Hr Tid 33cn BEDE R
BLioTa, BEAFMOREREIT (X 3.1-43 28), EBRTIIH/KENIIE 29cm
BEEEINTWVWADIZX L, MAAP f#HF CiX Bcn BEDORAEE L 2> T3,

CCI-3 ER (XREFRI V7 U — D) ORUF=—7 BT CIE, MiBnERE L
L CHRE A M 80W/m?/K, BEM 7 MiZ 300W/m* /K, n IZ 0 RRESNTWSE, ZIZT,
80W/m?/K i%, CCI-3 EBRTIZ, KEMOBGRIPERm FRD 1/4 BELH#EES LT
52 EMn, KEFMOXMNTEMRZFREZET MO 1/4 BEL LTERESHLTY
%, ZOREILLY, aV v AREOE (K3.1-44BK) I, KV ERT—FIZ
Lo T3, £, KEAMORAERIZ (R 3.1-45 BR), EBRTITHEAKRNC
13 5em BEREINTNDSDIZX L, MAAP FEATTIX 5. Ten BEDREE L 2> TV
%, BEARMORERIT (9 3.1-46), EBRTIEEKANZIZ 29en BERES AT
DD L, MAAP f#AT Tl 2Ten BEDEEE L 2> TV 5,

CCI EBRERIRIT L7z MAAP R Fv— 7 fRITIC L 0, SHREVREAE A EYICR
ETHIELIZLVEBRERBBDRE ) ZEBERINTWS, £z, BRDORFS
MEH D =DIIE, KREHR & BER G ROMRBMGERBEOEEORENEETH
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HIENRENTWVA,

(12) SSWICS kB 11

SSWICS (Small Scale Water Ingression and Crust Strength experiments) A5
iZ, OECDMCCI 7u ¥ =7 ho—8E L TCKET VI XESH%ERT (ANL) 2
TITONEERBRTHY ., BRI LT XV EKLEBEOGBHEZAEL TV 5,
BB AKX 3.1-47 |21,

SSWICS REATIX, 7 7 A BB HAIIN 5B THE~OBRKERH ) BREED
ENCHEST5000, YO 7 ) - NEERNEMTHE FT7A4T7 7 ML
HHRPMET T LBMESNL TV, B a L7 )V — b OREHMDORFAT D b
B H OB EFER &, Lister-Epstein F7 A4 77 FEAUREET VO LEFERZ X
3.1-48 1T 7, RBERLMITET VOBERAIZEI —HELTBY, a7V —}8
BARPEMTHIZONTFIA 7 U MFRRITBEA L. £ 15% THI 125kW/m? & 72
V., ThUBRIEh—EL 5,

F£7-,3SWICS BB Tld7 7 X hOIEERBR HIT-> T\ 5, REREEM ZX 3.1-49
WY, BEREZR 3.1-50 ([T d A, LRS- XV dHISNZ 7 T A FORE
%, BREYOBEREE LKL THHBVWZ LTI TWS, Zhidk, 7=
FOBBTERINTZZ 7 A NOBRHROD, RN HGEZ O HTRE XD KIgIZ
INEL BT b DTHD, SHIZ, RBET—F00METH L, EER I —A T
7 A MIBRERMICHFETERWVWEHR S TS, £OFR. 77 X FORER
DBEBERIICIR YIRS, 7 7 A h~DOKOBAR VAR OMEHIC X 5 BH AR
VOBHARR=a 7 ) — MREDOEIRIZESET I LI TWS,

(13) 77 R MRED JNES figtr el

OECD-MCCI 7u Y=/ b CEMENT-7 7 A FMRAERBR(SSWICS HE)FERIC
EI3%, 77ROV TREBHEIGHEZMBITHITRDTEY |, K 3.1-42,43 ITRT
ERABLNTWS,

ZOEEZEEY A XD A MIERAL, EEAr— 1L TD7 7XA MNOFEEZR
HU, BEEEZFMEL W5, BITTT VIR 3.1-53 ITRTHOTH S, HRRIC
DERFLRERIZT, Z77AMDERLEIFINRNTA—FF - LTS, B
JCHFENTTIE, 7 7 2 PN TIZHAEER 1W/ems, 7 5 2 MEEIZ—# T, LEE: THE
T 2000K DIREZEZRET 5.

FOFEER, 77 A MEE 2m~6m, 7 7 A PEZ 20em~30cm, =7 U — g
FEE 23.6% KT 41.9%DIEVFEEBIZBWT, 77 A MIBEELBUSHICL Y, K

14 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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ENELS THOHBT AL VIHIRBERIBOLA TS, £, UTOXHIZEHITEL
TemRBERIN TV,
O7 7 A PHRBECEEL, THICERATEZES
77 A MIBELBYS N THEBT 5,
QBRI 7 A FRBOTWAEE
7 T A MIBYSHTET THEBT 5.
@2 7 R FRBEICHEE L, oY LIz —8B - TWAIEE
JFAPMIBHLEERHVAS> ZLITY, MB154ITRT LI TR
DT A7 MEITIE C/KBEEICEVET S,

(1 4) PULiIMS 15
A 2 —F VEMTIHKE (KTH) Tid, KP TOBEBMBDILS Y Z8HE2H/ 25
PULIMS Bk ZEfi L T\ 5, ZDEBRIX, &K —/L~Ft L7 Bi20sWO0s &
SEMAIHETEY, 2OV ZEEBZFHTWVW5D, K 3.1-55 ITFRTLHIT, K
~FA LB, BRFICELT 5 2 2L REZERAHFRBEEIhTY
5.,

(1 5) BETA BV

BETA & BiZ. MCC [ o — FOBREHOCT u Y IVAEREGHORIEHA DT
—ER—REWFKTHIEEZENE LT, M KK TEiShi, EREBOMES
B 3.1-56 {2~ 9. TA2 v MRIGICE Y &BERMY (Fe, Cr, Ni, Zr) & BR{L7ERY)

(A1203, 8102, Ca0) Z LSBT, ZREFR2A 7V — MO OFITETIHET,
EOIENOFEMYIE, FEMBUZLVMAL TV D, R—R~vy hAIZH D EEX
LW ZREDary7 ) — MEEZEPER TEDLLIICR->TWD, Bme L
T Ir <L E0EMMERVEERY Y —XDER~ Y v 7 X (V5. 1~V5.3) &
F 3. 1-12 {Z7R T,

EBR#EOa 7 ) — MERERREZ TR TEKXRKZ, [K3.1-57 (T3 d, BEAm LY T,
KEMDOBRBEBPRELL 2oTND, BEYICETEND Ir ITXV =7 Y — Mpsy
D Si0; I S, Si R Si0 DAERPHER I TS, V6.1 FEBRL V6.2 EBRO =
Y27 U — hOBAEESOMAA P & OL# %™ 3. 1-58 KO 3. 1-59 (27T 2%,
MAAPIHERE L VW—EEZRLTND, ZOMAAPDRUFw—7fFHTIZL

15 A Konovalenko, et al.,” Experimental Results on Pouring and Underwater Liquid Melt Spreading
and Energetic Melt-coolant Interaction,” NUTHOS-9, Kaohsiung, Taiwan, 2012.

16 H Alsmeyer, et al.,”BETA experiments on Zirconium Oxidation and AerosolRelease
during Melt-Concrete interaction,”Proceedings of the Second OECD(NEA) CSNI
Specialist Meeting on Molten Core Debris-Concretelnteractions, NEA/CSNI/R(92)10,
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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
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Temperature, K
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#* 3.1-4 COTELS (B RU'C) EBREH—%&
r—x (BRUC) 5a | 5 | 4 g 3 | 10] 6 | 7 8 9
BRwmsA 7 B A B
FErpmERE (kg 47 56 53 45 46 58 56 52 42 51
HEm S (kW) 0 150 | 170 | 155 | 150 | 150 | 150 | 150 |110-140| 150
227 J—b b7y 7Em) 0.26 0.36
KRN FHR — Jet | Jet | Jet | Jet | Jet | Jet | Jet | Jet |Spray
Bamam (kgls) | — 0.02 | 0.04 | 0.03 | 0.03 | 0.03 | 0.04 | 0.03 | 0.04 | 0.04
PGSl (min) | — 8 8 8 8 15 9 10 10 6.5
KB % OERIRE
F7UkiFERE (ko) 9 215 | 19 35 33 48 - - - -
(ki FLEA) (19%) | (38%) | (34%) | (78%) | (72%) | (83%)
fi 74 16mm 2L E (kg) 0 0 6 0 0 18 - - - -
B2 16mm LLF (kg) 6 21.5 | 13 32 33 30 - - - -
SEPIRIFEE (mm) 06 | 08 | 22 15 1.0 | 04 — — — —
EEELER (k) 38 | 345 | 37 10 13 10 53 52 42 51
EBREOa 7 Y — MRIE
#FeE (BEE) (mm) 28 25 22 15 20 40 15 15 15 10
FEE (WE) (mm) 13 10 25 15 15 48 8 10 8 ~0
PEEX (mm) 12 15 21 18 15 15 10 12 12 5
EHEES (mm) 40 55 65 40 34 35 32 35 30 20
B Z A7 . A UO278wt%, SUS-bwt%, ZrOs-1Twt%, Zr-0wt%

B : UOqe-55wt%, SUS-15wt%, ZrOz-5wt%, Zr-25wt%
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Lower ingot Upper particulate
debris (34.5kg, debris bed (21.5kg,
10~12cm thick.) 10~12¢m thick.)

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

concrete
(34mm max. thick.)
Concrete trap

Case (2) : B/C-3

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

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

Concrete trap

_

Case (1b) : B/IC-4

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

Discolored concrete area Flow channel

(20mm max. thick.) (2~3cm dia)

Concrete trap |

Case (3) : B/C-9
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% 3.1'5 FARO ERFHEUOHER—R

8 D U0s FRYEER |GFRYIERE | BRDE TR | BT | KE YFr—E | KER

HERE% 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 el
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 A
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 DA O 80%UO2+20%Zr02, 0.77 D& OFELIE 77%U02+19%Zr0z+4%Zr,
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#3.1-6 COTELS (A) EBR&EHRVER—E

Uo:#l& | FRpEE | ARDRE | FEXES KT V77— NE
%5 ID % ¥i i MPa = K TREETIRRE
Al 0.55 56.30 3,050 0.20 0.4 0 —
A4 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 —
A8 0.55 47.70 3.050 0.45 0.4 24 E
A9 0.55 57.10 3,050 0.21 0.9 0 =
A-10 0.55 55.00 3,050 0.47 0.4 21 E
All 0.55 53.00 3.050 0.27 0.8 86 =

%
%

Wb U0z : 556wt%, Zr: 25wt%, ZrOs : bwt%, SS : 156wt%DiES

~2450

1400

PT

PT

()

Electric Melting
Furnace
(EMF)

Test Vessel

Concrete Plate

Melt Catcher

in

. Pressure, T: Temperature,
: Gas sampling line
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#£317 BATLRY T EREH—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 o :D/
LY S, T T S o O G e, LA bt

INITIAL BED GEOMETRY

y
’

Heoee

FINAL. BED GEOMETRY
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3.1-30 DEFOR B¥EE KR OEMIFE LY v v F ¥ —

# 3.1-8 DEFOR-A EBROERSM
BAL | Al A2 A4 A5 A6 A7 A8 A9
SRR E K | 1253 1,246 | 1,221 | 1,245 | 1,279 | 1,349 | 1,255 | 1,343
TERB B K 110 | 103 78 102 | 136 | 206 | 112 | 200
Ty MR mm | 10 20 20 10 12 25 25 20
TR D 15\ s 38 11 1] 38 20 10 10 11
ERMIEA R & m 1.7 1.7 1.9 1.7 1.7 | 162 | 162 | 1.7
K % T g m | 018 | 018 | 02 | 0.18 | 0.18 | 02 02 | 0.18
KT — V& m 152 | 152 | 15 | 152 | 152 | 142 | 1.42 | 1.52
K7 — /VATTHAIE B K 346 | 367 | 346 | 364 | 346 | 356 | 355 | 355
KF—n¥77—nE| K 27 7 27 9 o 17 18 18
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Fraction of agglomerated debris
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% 3.1°9 CCIEBROEEERSMH
CCI-1 CCI-2 CCr-3
Nz b PWR+8% concrete [FA PWR+15% concrete
ayyV—pE47 BEAEER RIKEFR EEER
e ER 400kg Gip:= 375kg
JEH RKRE Rl il
I A R IR 1,950C 1,880°C 1,950C
EEEIMNEAE 150kW 120kW 120kW
kG Ik 5.5 Befld 5 [F£ [F4
Vi 30em B A
HKE, RE 2 liters/#p, 20°C ks Gk
HEAEIESEHE 50cm=*5cm [Rl A Rl

#3.1-10 CCI ERICERE=a 7 ) — 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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#31-11 CCIZEEOD 15-25 BT AK~DEFREE

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
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Heat flux (kW/m?
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