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BNL TiZ, Surry HEFFETEHF ¥ ET 4 D 142 27— E7 V&2 AW EEY
BONBMEERZER L, RAFETHY v 7« NICKRET 2DEOHIER R4
BHLT, EHRCBOTHBREBECRWEAZFEL W5,
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BEWE Z AW oo BO ER TR, e ROIBIES . Rx RBEORICR LT, K
TR TFEHX v EF7 4 NICEFET 2EEDEORSLZHEL TWD, BEME L LTI
KETy FEEeZFERL EEREE LTREREAY VLAZFERLTWA, (11X 1-2
(CHERRZ T, FFFE TES Y 7 « WIZERET 2EEDE OBE ORER R O
i% Kutateladze #IZBAfRT 58K cdk (G) OB E L TEHEHIATEY, f~
1/(1+0.001G) T L iEPTE 5,

ZORFEREHANWT, SBHREIAERTE DL 1 REFENEZFMIT 22N TE 5.
BAEMIZIE, Kutateladze ZCBAGR T 5 MR STEDS 7 LA FOBE ITIERIF L O 438Uk
HABRETELL LTS, ZOLE, FEFFEHx Y U7 1 ICRET 2EEMED
FlEE, T _XTOT—ZIZHVWT 09 L, FHETIIK 0.95 ThDH., EBEEMH (K
ERIRE 500K, JFFIFAREIE O 0.4m) (2% LTk, RO O 48k 23 45
T& 5 1IKRENIL 2.38MPa LiFlisn 5,

[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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1 AN

VEitE O & i HK O EVER (FCIL: Fuel-Coolant Interaction, UL T, [FCI| & #577.)
B LTk, EBRMIBWTEROEHFHMICE T 22 < OFBAThbHTE TIN5
B, BECBODTHHEERRICHY, £/o, EMBETOBRRIZOWVWTIZE A UM
R, BARRT—EZBRHFONATVRVOBRERTHY, FHENPSIHPREVERTHS L
BA5,

ZZT, ENATERINT-ERFICLI2MALZERT L L LI, #reT7 VICHE
T 5N S OBEEAITV, REMRITIC XV BN ~DOREL R LI,

2 BROME

VERLIF O & HK AT 2 Z L IC X 2 2R KERROERITENT, BRFE.OOR
TRAXPEBO= XX IIERIN TR FIFRNARBERICES TiEERH D, 20
LORBIG, 6, FREFLEHBHKE DBMEADTENIZH->TEIZREZ SN 8D
ZL&FCI'EMES, ¥7-, FCI D5 HERE 1 D b D EKERTRR LIFEL, KER
BRIZELRWENERE"EA AL J7 LR, 5T, BRFLE BHEHKOEIT,
FFIFEEROTHTI VT LERTFTHX Y ET « TRATHRREMELRDH D, BREKE
HRWHKORENR R/ D Z L biliE % KA L THR Y\ RilE 2R FIF AN FCIL,
“EEZRTIFAEBNFCL LT 5,

FLHLHWETHI LT LAPLETTEMFL (FT7V Y=y b)) 85, K7—LZ
B4 2 B0 —iRIE R 12> T, ERFEOBHR L L TKPIZHET S (= b LA
V). MRHE L7-EEE D (LT, TF 7 VR EFT.) 13, IR CEHEREIC
IVKEBRALTEY, 77 IRFIIERSIEICBDODNIKETHDL, Z 2T, HIE~
FIONOHNEL (R A7) BIMbVEATIENRET 2L, 77 VRFRHHKEE
BEMT 5 2 L TRERKETBENREZY, ZAEFEOT 7Y RIFITT 2877
FUFY T LR ERELREIY, ZORSVPBEEFIEIERIERTHZ LT, &
B ST ARTBRICEDLEZLNTVS, £2, ARRBRIIELRVERT
b, BELEAEKUCL Y BEBREA LR (EHRRL7) BREET S,

3 ZNETOMRADER
FCIL Iz 2\ T, 1975 O KERF H#HlZ B = NRC O FIF L2 % WASH-1400
(NUREGT75-014) (23T, FFIRASINKEKIBRIC XL DR FIFE A SRR AR
~DY AT DORER—R LD Z LRI NZZ L 2HIC. BROMACTMEICEET
5% ODIEBB T TEL, KEKBHRICHAL T, KEXBREREMR I L—T
(SERG: Steam Explosion Review Group) (2L AL Eo2—3id L T#EH LI, [ED
BRINKERIBRIIV A7 OBANLEHTE D] LERMTTIOLNATHWS, Zof@EIT
1997 £ FCLIZBIT 2 HEMFEEHIIB VT H, SERG OFEROLEEIIRETHDHZ LA
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fERShTWa, /-, KERFHBHIZES NRC X, JRFFASN FCIL 76 KAR
IBEIZE VR FIFRMERIEIET2ES (WbWwd o T— NR) o0 TIX, Zh
FCOEMFICL 2MEERTIE, BAET D AMREMIZIEFITE . MBEIZARRER LFE
Mo TWAYL i, FFFEARAN FCI NHEHA/SL ZIZEHERIZOWTIL,
1RZENE LR SEDZLEH 50, BRHFRMAER~OEENRERICIZR L0,
—F BMRIZLVERKSNEZRFFTHEX Y BT 4 ITBEMFLORETT 58550 FCI
(FFIFZEERS FCI) 1. RFIFARN FCL BSEENORIE (&Y 77 —LE) 044k
FTThbHZ LiZxL, EBENSEKERE BV 727 —LE) THY., EEMICIIKERRERE
BRELGVWESbILTWD, £, EAARSL 7DBRTH, KT—LVOEENFRF
FRBANLD BREL, KEROBAERBELZ RLWRRELS D,
Z T, RFFEAERS FCILICERZBWT, R TEMSN-EREICLVES
=B YW TERT 5,

3.1 FCI EBROME
FCI %8BT, & L TEMME KT —NMIHE TS, K7— L DREGDIEIZHEAE
THHEBRARIIOWTHAT L LZBEHNE LICLOTH Y, ENAOHFERBEIZB
T, fx OERFESITON TS, FOPT, HERIRBERFER L LT, KII JRC
(Joint Research Center) M4 A7 Z#f7EFTD FARO E8:, RIU < A A7 ZH#F5EFTO
KROTOS %5, [HFREF 2T JAERI @ ALPHA E8, AV 7 A% VENEF T
>4 — (NNC : National Nuclear Center) Dfiizx% H\ 7= COTELS 873 {THi T
BY, TRHDOERIZHONWT, TOPELZZTHRLNIZMAIZOVWTERET 5,

(1) FARO %8B

EM JRC (Joint Research Center) DA A7 7HIEFTICEBITAEBRTHY ., EH
BN E BB PR T —VAZE T LB EOKETBROBEER/ DL L
ZEHBE L THEESRBGTOERBITORTELLR, EHAESNERRE LZEES
HTOERLITHOA TS,

EREBOMELR 3.1-1 17T, ERFIEIZ, RESRM LIEERMHEL CRKTH
. 520FANT UO2 iIREY (80wt%UO2 + 20wt%ZrO2 & 5\t 7T7wt%UO:2 +
19wt%ZrO2 + 4wt%Zr) @M S Y, 2O FERO 7 7 v 72T Z Lick b,
KT—WIZHET SHES, EREMHE, £ 811 I TE80THY, UO2EAWIX
18~176kg, /K 7 — /L DKEIL 0.87~2.05m. K7 —/NDH 7 7 — )L E|THFI~124K
DOEHETEB S EEEOr — 2R3 ThhTn5, £/, BESLHE L LT 2~5.8MPa,
{KESME LT 0.2~0.5MPa TH 5,

1 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
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DFE T, BRIOKIESPRITFEL, BVIZEMY =y FOE EAKRT—VEITE
ELTHBTERE LTS, —F, RKTFFAI FCL A BE L=/ —AL L
T, ERIN =D LAEEDEES (L1) REETET 77—V EOEE (L24~
33). TiE, IZEAEPRT T HR/ERELB/TOLNLTNS,

T, BHISN-RFORIT 3.2~4.8mm THY . FHAIES, KiE, 7 7—n
B, B THEE~OERERIIBEVWERESL TV,

728, FARO EBRIZH L TMAAP 22— FIZBWTERBHIBZfThh Ty, E
NANA 7 FEOERFER LTRSS TS,

KROTOS %8

i JRC (Joint Research Center) DA A7 ZHI4SATIC BT 5 FARO il D —Es
ELTIThbN/=ERTHY  FARO EBISEESEGFZEEMITITOAI-OIZR L T,
KROTOS EBTiE, KERVY 77 —nkEEELE LTERBIN TS,
EREBOMELK 3.1-3 1277, ERFIEIL, FARO ER L IZIZRAKETHY , &
SFENTHEEVE ZBEMIE, K7 —VICE TS5, EREMHFIT. £3.121T577
EBVTHY, HEVEITELT VI =7 A (Al0s) & UO2 EEY (80wt%UO2
+20wt%ZrO2) NV SN TEY . 7/ 27 1.0~1.8kg, UO2iE & WIE 2.62~5.15kg,
KT =NV OKEF 1.1m, KT —ADH 77— EL 4~123K OFH TLE S
EEOr — AR TbhTW5, £z, KT—IVEBHDLDOHT AEANZL DA MY
HaebH 25 L TRETBREFREIELr —AbiTOhTWV5,

TAITFTEZRWEERTIE, V77— KOBEITNE Y Hi L CARESIBR
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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 L
L-24 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 e 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 71
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 5

# 0.8 DG OMALIE 80%UO02+ 20%Zr0:, 0.77 D& OFLAKE TT%U02+ 19%ZrOz+ 4%Zr.

BN EHFhESs o777 o7 > MAREIRSEEM Fk 1343 A

# 3.1-2 KROTOS B &4 R UOHERE—E[1]

B ... | U0: | Bl | el | 0 | KE |77 7 —nE| s | B
m | FEPIAT | gs | meke| BEK [ MPa| m K Fy | 8% | ~omsmE
26 Al=03z 0 1.00 2,573 0.1 1.08 40 ] & 0.53 %
27 Al=0z 0 1.43 2,573 0.1 1.08 10
28 Al=03 0 1.43 2,573 0.1 1.08 13 [ ] ® 0.85 %
29 Al=03 0 1.45 2.573 0.1 1.08 80 [ ] 0.72 %
30 Al=O3z 0 1.562 2,673 0.1 1.08 80 & 1.1%
38 Al=03z 0 1.563 2,665 0.10 | 1.11 79 [ ] 1.45 %
40 Al=03z 0 1.47 3.073 019 | 111 & 0.9 %
41 Al=03 0 1.43 3.073 0.10 | 1.11 5
42 Al=O3 0 1.54 2,465 010 | 1.11 80 9 1.9%
43 Al=03 0 1.50 2,625 0.21 101 100 [ 1.3 %
44 Al=03z 0 1.50 2,673 0:10 | 1.1 10 & & 2.6 %
49 Al=03z 0 1.74 2,415 0.37°| 1.11 120 9 2.2 %
50 Al=03z 0 1.57 2,200 0319 | 111 13
51 Al=O3 0 1.80 2,475 010 | 1.11 5
32 [81%U0:2+ 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 | T9% U0+ 21%Zr0=| 0.79 3.10 3.023 0.10 | 1.08 10 ®
36 [79%U0O:2+ 21%Zr0=| 0.79 3.03 3.025 0.10 | 1.08 79 [ ]

37 | T79% U0+ 21%Zr0=2| 0.79 3.22 3.018 0.10 1. T7 &
45 [80% U0+ 20%Zr0=2| 0.8 3.09 3.105 0.10 | 1.14 4 b=l
46 (79%U02+ 21%Zr0=| 0.79 5.05 3.088 0.10 5 i I 83 o ® 0.04 %
47 [80% U0+ 20%Zr0=2| 0.8 b5.15 3.023 0.10 1.1 82 ] 0.01 %
52 |80% U0+ 20%Zr0:2| 0.8 2.62 3.023 0.20 11 102 ] & 0.02 %
53 |80%UO:+ 20%Zr0=| 0.8 2.62 3.023 0.36 1.1 123 [ ] ® 0.05 %

@ B, =T AL

s TRAFERHFEO EREBCBOGIHiEORE SR TOANLOTH S,

OIEAEN EFAEEWERS [T 72 27 » FRFEMO IO ORAERRA <2 by U —ICf+ S8 Fak
1347 H
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# 3.1-3 ALPHA EBR&EHRUHRE (1]

£ E YT T Fgh A% FHEHES T ¢ B =7 A — L FF
BB vy 7 | S0 | B | BG \ BRI | AR N TSR s s
002 Fe+Al:03 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+Al:03 0 20.0 |2,723.15 0.1 1 73 ®
009 Fe+Al:03 0 20.0 |2,723.15 0.1 1 84 ®
016 Fe+Al:03 0 20.0 |2,723.15 0.1 1 78 L
017 Fe+Al:03 0 20.0 |2,723.15 0.1 0.9 87 ®
018 Fe+Al:03 0 20.0 |2.723.15 0.1 0.9 90 ®
001 Fe+Al:03 0 10.0 |2,723.15 0.1 1 80 E R 8
010 Fe+Al:03 0 10.0 |2,723.15 0.1 1 76 ® TEE LA - 18k
013 Fe+Al:03 0 10.0 |2,723.15 0.1 1 89 TR 8
014 Fe+Al:03 0 20.0 |2,723.15 0.1 1 1 el fn 7
008 Fe+Al:03 0 20.0 |2,723.15 1.6 1 186 &k
012 Fe+Al:03 0 20.0 |2.723.15 1.6 1 184 B
015 Fe+Al:03 0 20.0 |2.723.15 1.0 1 171 =E
025 Fe+Al:03 0 20.0 |2,723.15 0.5 0.9 145 ® &
006 Fe+Al:03 0 20.0 12,723.15 0.1 1 75 TERY SRR
011 Fe+Al:03 0 20.0 |2,723.15 0.1 1 83 L TR R
019 Fe+Al:03 0 20.0 |2,723.15 0.1 0.9 92 ® R BERS
020 Fe+Al:0s 0 20.0 12.723.15 0.1 1 92 VE R Sy B
021 Fe+Al:03 0 20.0 |2.723.15 0.1 0.9 92 [ TR Sy R
102 SuUSs 0 20.0 2,070 0.1 0.8 91
103 suUs 0 20.0 1,950 0.1 0.8 0
104 SuUs 0 20.0 2,070 0.1 0.8 40

[lm®EA BEFH%ESR (L E7 7227 MuRBIBRSF ¥k 1343 8
# 3.1-4 COTELS ERFEMHRUHER R[]

UO:HlE | wpER | ERmRE | FEL) A 77—V R
%% ID - ﬁﬂkg . o . s AR

Al 0.55 56.30 3,050 0.20 0.4 0

A4 0.55 27.00 3,050 0.30 0.4 8

AD 0.55 55.40 3,050 0.25 0.4 12

AB 0.55 53.10 3,050 0.21 0.4 21

A8 0.55 47.70 3,050 0.45 0.4 24

A9 0.55 57.10 3,050 0.21 0.9 0

A10 0.55 55.00 3,050 0.47 0.4 21

Al 0.55 53.00 3,050 0.27 0.8 86

¥ At UOz : 55wt%, Zr : 25wt%, ZrO: : bwt%, SS : 16wt% iR 47

OB BEFhESs 777 o7y FMTER S P 1343 A
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7 3.2-1 TROI E5 & FE#SEFo e

EBRID | FRYIRE | O xv MR K ki bElE (F) KRR
10 3800K 6.5cm 0.67m #7 60% O
23 3600K 7.4cm 1.3m #7 80% -
25 3500K 8.0cm 0.67m #7 50% EH AL 2
EfSM | ~2700K 4~40cm 1.5m~ # 20~100% N/A

() Ricou-Spalding fHEIZC (¥ 3.2-1) (T L HHIRSFFAMG(E,
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Prassuts {bar)

85.0

80,0
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70.0
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ﬂ?

Lower olectrode

Ral

[ |

[

Cepressunrer —-—

FPrezsurs agqualisationay
tor mel releaszp .—.?n(

Steam veming —— |

Flap for
pressune equalizaticn
duning quenching 1
aG4s R W
{lor 150 kg) 1
3085._..—i
2000 —~—tm
1
Waler
Elavation {mm) l
G.oo
-240
-390

fubse
cloging dise (W)

1 deleciors
L Releaze lube

{0 = 50 mm, h = 2.5 m}

by e irrer sy stem driva

Vidaocam
miection vaive 501

Main isclation vatve S02
@& =120 mam)

Came
Release vessel

Man
Instrumantation ring

Hinged-llap for melt release
[Engzzie = 100 mm)

TERMOS vesse!
{ xt = 200 mm
t =710 mm

Heating soctons

Babris calchar

(&) = 650 rmem)
Botiom plata
{thicknass = A0 mm}

[ 3.1-1 FARO EBERE

Wl - I iT

f T T T T 1 1 T 7 T T t
B | iy
| XXX L148 PT,150.3115 '
L I YYY CIHPT.150.311
| ] n
i | : 5
i ) 3
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g}m ’ A (M M b
ﬁ Prassure i tﬂ J ‘Wﬁl’. i'
| o
I 3 ] L 1 ! 1 1 £ [ f 1
BE. 0 1.0 2.0 .0 490 5.0 6.0
Time (%)

X 3.1-2 FARO EB{(\FERENHE(L (L-14)
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Pressiee (MPR)

£12 o

TEST SECTION
IDOC= 20240
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High-Speed
Video Camera

T

ressure o°

ansducery®

'R

I Melt Generator

/\

0.14

Model
Containment
Vessel

High-Speed
Camera

T

% 3.1-5 ALPHA FEEai:E

A

0.12

0.11

Pressure (MPa)

0.09

10

Time (ms)

11 12

[¥ 3.1-6 ALPHA EB{\EREHZEL (016)
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= Electric Melting
- “ Furnace
:_“ (EMF)
e : Test Vessel
NAE B« aava
= PT.G
= | £ -
T ¥ Ly PT
&l s (< Water Level
< g PT
¢ A Concrete Plate
BT
Melt Catcher
912 | () mm
P: Pressure, T: Temperature,
G: Gas sampling line
¥ 3.1-7 COTELS £BIE
4
Region 2 Region 3 |
3 | |

P Final equilibrium
pressure estimated by

1 initial stored energy
in corium
0
Ao
Regioin 1
-l ] L i1

6 1 2 3 4 5 6 7 8 9 10

Time after corium coentacting pool surface (s)

[X] 3.1-8 COTELS EB{EMEHEA-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 6.7
A8 3.2
Al0 0.38
¢ 1 2 3 4 5 6 7T 8
Time (s)

[X] 3.1-9 COTELS EB %7 — ADEHEL
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pyromeler

B [ -//P‘JSPOOS
sliding valve I\ | PvYTO05
PVSP ‘ PYOPOGS
£ PVT004 | G505
¥ PVDP004 B
GASHE4 =
melf stipam
B )
¥ AN :
4 1 PUSpoos | water surface
PYTO03 E | [ypica!ly o7 ==t
p 2 PVDPO0Z from dabris catcher
L= %
|
= - LE . =
:F oo wirldbw
-1 PYSPOOZ ‘ B
PVTOOZ . [
S PVDP0O02 1?!
VT104 !ﬁ’D 104] &
- | 1 "F =]
A b d 4 4
bl ; ‘15
Aob PYSPOOT VT103 | IVDP103 & |
RT TR v T o
{j do PVDPO0 V1102 [ VDP102 %; marnAay
¥ IVT‘IO‘r‘¢-|I$DP101 A=~
Y heater = — —4l/T105
VOL101~10
|
.
-[deb is catcher

1
wag drain valve
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4 RSz 2%

FFFEZERS FCLICOWT, EBFLTET NVOEICER LoD, TiEH S DEHE
179, ok, AIATIRAZ L 91, RFFEAESRN FCL IZBIT 2 KETIBREDOFHE A HE
PEIZERWZ &6, ZZTlE, EARNSRA 7 OBR TEREZIT.

ARD LY FCI X, MR L7ERIFL (F7VRT) ICLVEFF TRy ET
A IKBIMBASN DRI AKRERBREL, EALER (EHARAL7) 25| &@ZTHRT
bB, LIER->T, KOKE, BRIFLOKRERCZNLOMEEHL LTHITTEZ
HBIENTEDLZ LD, BFIFARNFCIERORER T & LTI,

FFIFETEHF Y 7 4 KBERUKE
CERIFLOBETE (B TEE) MR
A TEX Yy €T 4 KET T VRLFDIRER

ELTHETESD, ¥, KEKBEROEALFICBALTE, EFFTHEX YT 1

XE OEDEADREFIFEARS EBREIRIESNDZEB THD Z &b,
- R IF S AETN TOKREROFE
COWTHARENSDERE LTEZLLND,

T, #REIZBEAL T, MAAP=2— FORITET LV EOFIRWEREE X, B FH
FEHETSH, . R 41 IEFIFAEBRN FCL OFRMENSIZET 2 BBEFEREELTT, K
41 [IZUTFIZOWTER LZh K &R,

(1) B FEH¥Y 7 4 KRR UKE
FFFETEHX Y E7 4 KEDBEWGEE (=377 — L EIRNIWEE) (ZiE, KE
[EEMEESN, EHAAL 7 OBRTIBLWERERD, BRFFETFHFYET
4K, 1RENLHEBENTZGBEIKEATLVAKBRELEZHDOTHY, ZH b0
BERVOZRAEAT ALY BEFFTHIFYET A KEPRESND, 1KRD
S SN BHEKOMHIRIEIX, T2 MREHZESERESINHI HLOTHS, —
F. AT A KIE, BERANERWST Z2KJEE L, BEREIEY - 7K LB
ZiE->THONAKBENMER SN, Z 2 T, B E O f#r Tlk RWST OKiR %,
BEMNLTHEEANTHOOETHLIEFRELZRELTWD, LEB->T, FHENPIHN
FETLHHETH, BFFTExX Y E7 4 KiRIZ, BT CHRE L-RAELD b2
HHETHY, KERKOKEEAOBANL, FHENHSIZRELE LR, £2, F
RIZL 2B E LT, MG TR FIFEMEREKIE S — 7 o X & L TKREE
LOCA+ECCS HEAKR+CV R 7 L A T AKRBKR A7 Eh /) IR + i Bhfak ok
MEBEL TS, SL—T 7T FERRBIZ, ZTNHDY—F U AZXTHRFIFET
v E7 4 KIROHEEZ M 4-2 1274, ERRO X 912, Kkl LOCA TlEmiRod
1 RREDPLOWERATFLVIRFFEFHRF v 7 1 ICRE S 572 OREFIF FEH¥
YET A KIRIZL Y BHIC LA TS5, 2XHBAHEFRERTIEECRBERNER AT
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Mh, WEICRAMBEISESWHTWLS, FERE LT, RFFASFBERES CORTFF
TE* ¥ E7 ¢ KRIZIZZFBRE TH 203, 2ME N ERMER TR IR A SRHE
DBBNWZ b, RAFABEERA TORFIFRMESRENDED L R->TEY,
77— VEEIIREEM LOCA OE /v, BLEL Y, EHANSA 7 OBLR TR
LOCA OFBELWEE XS, B, MAAP=2—KRTiX, T VKR FORTFILX
FARBEIERICESLSINLBR L KITERT BRI T b, KEKERIZELS
NOBRBIZIROEAHEY T 7 —NVENPLHESNS, £/, K[igD L EHE P ERAE
ELHREVWEEIZE. BEOAPRIEOHNIL - TEZIATH, BXAEhi
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Lo T, 0.5MWm?2 LV /hSWERHRIZZ 7 X M DBELT-BRETOETH S, K
3.1-23 [ZIEMWIREELEZ T T, KADOBFHEA 0.2MW/m2 THBE T 58X, B
Ble AR ED 1500K fig L 2> TV 5,

(6) COTELS 8 (72 FBKUC) 6

COTELS #Eix (M) FFhREELTEEE (NUPEC) BENHEBIOERIF L
BHEMEZHAHRBRTHY, ZOFHEOT A BEYC X, B EicEKk L
BX®D FCI (72 b B) &£ MCCI (77X b C) 2Bit357=0DERTHY, 7AFB
ECIIBIEREEmINT-—EDERTH S,

EREBEZR 3.1-24 |2, ABREFHRUERO—EEZE 3.14 17T, BRYOERE
BT 60kg T UO2D@ A X Y BV 3200K £ THEMBRA 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 HHVME 0.26m TH5H, ZTI T, 0.26m (IfLDEE (WETCOR,
MACE-MO %' MACE-M1b) L DHEODT 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
IZ2OWVWTIX, #—2R ba L 7r—2R 5 CRIEDRFERLSAVPHERINTEY , 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
WHZLERLTWS, 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,
RFFRENFCLZEE L=y — R (BEEEPSES T 7 —E) TiE, KiE 1m
DFE T, BRYOKIESPRFEL, RV IZEMY =y hOEEKRKS—NVEIZE
ELTHET IR LR>2TWS, —FH, KFFERSBNFCLEZRBELI S —REL
T, ERIN =T LAEEDRES (L11) REETEY 77 —1VEOHE (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 318 IZ7-F, / AVESIE L.Tm (—HDOr— R
1.62m) [ZRRE SN, BEEARMYIIES 1.5m RiEOKTS—MEAESND, £,
BRELF Yy v F ¥ —OEEIHKESD 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 DOBMEEK 3.1-31 [T T, KENEWZO, 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
Ty MBITRTHHERUOE(L SN RETERFLY Yy vy F ¥y — X TREZEL
BEB@ORETHY, Z0L B LIERTFRICZERAH D720, HHEHEIZMEE
ahizv, OOREBIZEEZRLTEY, BIELTWeWT 7 VR FRHERET 5 2
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
B, KEPENIE, BEVMORLERISII/EL, I 1.5m OKERHIITIZ
ET A TOEEEMYIIEL LIRETHRT 2 2 L3905 (F—RAIDFH F%
DEEMBREELTVD), KEN 1.5m XY bENFEIZ, F—R AT, A9 2BV
THhOr—2 L0 bEmWEEFIENBRAISh TWADIEX, 7F—R A7, A9 TIiLiEEE
BRI OBBERE N D ThHD, fMme LT, KEPE m b1UX, 77 VRF
ETRTEETES L LTS,

Fio, BITAFERIZ X VK 3.1-34 [T T X 5 2 —FRERMF LOER S 5 &
v TPMERINTEY, ZOETNVEEHFA T —LDOTxy MRIZER LSS
D, EE—F~vy7 (V= vy MEKEOR ETO, BE, BEILOEKR) 255
IhTW5, ERTOBBORICHEYT 4 200mm DY = v METIE, KEHKH
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
BRI T 5K —BRFOHOBMREREE LTIRVES ZE R TE S,

(11) CCIZE&n

CCI (Core Concrete Interaction) FEB#|ZX, OECD MCCI vy =7 hDO—ER &
LTKETNT U XENHZERF (ANL) I2TiThhTEY, v 7 ) — MRENHE
ATEIRIETEK LB E0BEMY DESBOREZBENE LD THSH, CCI £
TiX, MCCI ERHEHOEAKIC L 2EMIF AL LT, BEMAIIC 4 2D A
A=ALIZEFBLTEY, EhENAAZEHA, 772 NOOVKRUEINE»LD
KB, BRHOEH, 77X NOBEBTHS,

CCI EBREEZX 3.1-35 (Tt EREEDIC, Bifm 50cm X 50cm, @& & 55cm
DBEDERHY, ZOEHICa 7 ) —b—_—Z=y FEBHIPNTNS, X—X

11 M.T.Farmer, et al.,” OECD MCCI Project Final Report,” 2006
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<~y O EEIZIE, BRHEZEZEEINBICL VBT L7 TRAT BEBEDH Y,
ERIT 120kW~150kW TEA S 5, £7-, B OBREZRIET 572D DEE
Mpar s ) — MRIZEERBEIN TS, ZOM, BWMPWICEKT H7200HK
F, MCCLIZX W RELI-HADBITRERDH S,

Wiz, EBREMEEK 3.1-9 IIRT, EBIZ CCI1~3 ® 3 ElfTbh T3, &EB
[ZDWT, ERHOMEE 55 FREPER LR, H50Ear 27— MEES
30cm HEATZR R CTHEKRERET 2, ER —AMOFELFHOENE LTIE, =
v 7 J— bR (CCI-2 B EKAEFR, CCI-1, 3 BNEEAER)., EHEEKMEZ X 5
# & (CCI-1 7% 150kW, CCI-2, 3 78 120kW) TH 5,

4 3.1-36 (= CCI1,2,3 EBR TOAR~DEGFRZ T, D 5 57 HIITRABGR
IZIEVME E 22> TEY, CCI-1,3 TH IMW/m2, CCI-2 Tix SMW/m2 i\ MEIZ 72 -
TW5, ZDiEWE LT,CCI-1,3 TIIEAKKRRTY 7R MR I TEY ,CCI-2
TIHEKBERTZ 7R MBRBRINTE LT, B L KPEEER (L7 BH)
Liziz=h LHERIEhTW5, CCI-2 b, 7L I GHEIERE (B 54) ORIZEES T
A RBERINTND,

BKt% 15-25 73137 7 A FABRFREREZEET 2HM TH Y, FI L -BWiHK %
£ 311017 T, a7 Y — MR T ARAEBRP SV AKERI 7V — O
B (CCI-2IZix 0.65MWm2, HABADVLWERERaV 7 ) —FOBFE
(CCI-1,3)Ii% 0.25MW/m2 T} 0.5MW/m2 & 72 > TW5, ZDEWAH, ZT A b
FERERTa 7 ) — "B ITANRZNNEE, 77X FOUOY, FiH ROZERR
RESRDEBEINTWS, ZTNHDORRRKE 7 7 A MMRETZIT TIRZ 51T,
7 7 A MEXIIM Smm~Tmm TRIFIER LRV, BIERKRTIEZ 72 MNEX
IX 5em~10cm & 72> TEY—HEW, XoT, 7 7R MrbOKBABRGHEZX
BLTWAZ L, KBANRRLERDZFAMDERIZa 7V — OO HRREE
MBEVNEERELRDZENEBEINTWVS,

B O Iz OV TIE, CCI-2 TixA b=, CCI-1,3 TlxA b o7,
ERHOEHIL, a7 ) — oA ARKEESNS L EITEZAENDLEZD
nNTEY, TARBOVRWERER 27 U — NOBEITITRE 2h o 7= & HEH
ENTW3, 7=, CCI-1 TIEEAN D 10 L TABNBKT L7=Z &, CCI-3 TILED
SHINZZ FAMNBEECEE LEZZELEEBLTWE EEZ 26N TWS,

77 A MOWHBIZONWTIE, 77X MRELZHBILI-ERPL., 77 X MIFERE
IZHBVZ AL TV, # LT, CCI-1 EBH 527 5 2 MEHERFIZIZ SMW/m?
ERBAHLBMEADREL TS,

PbXy, CCI EBRFERTHE LN 0.25MW/m2 &\ ) B, ARy bicy
7 A MBERINZREIZHY, 222, 7T A MOZERBINSWHEDETH 5,
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(12) SSWICS % 1

SSWICS (Small Scale Water Ingression and Crust Strength experiments) 5%
IZ. OECDMCCI 7u ¥ =7 FO—EE L TRKET VI XEHZEFT (ANL) 12
TITONEERBRTHY, BRI ER LV EKLESZEOGHELZHAEL TWD,
RBIEE 2K 3.1-38 1TR T,

SSWICS RERTIL, 7 7R FBBHI SN 5B THE~DRKER H V BREVED
EWINCHFEST2000, 5O 7 ) —  NEEEPENTHE FFA4T Y ML
MERPMMETTDLEHRESNA TS, BRML =27 V- FOREVMDORIAT T b
B m OB EFER &, Lister-Epstein F7A4 77 FEREET VO HEFERZX
3.1-39 1T T, RBRERLMITrET NVOEAIZEL —HLTBY, 227V — 8
ARPHEMT HICONT R4 7 U MEAFRRITEA L, £ 15% THI 125kW/m? & 72
0., EhUREIIEh—EL 25,

72 SSWICS RBERTIZ2 7 X hDOBERBRHIT > T\ 5, REBREEM %X 3.1-40
(ZRY, ®REM 3.141 (ITRTA, EBAKT—Mc XV BHSNIZZ 7 R OB
3, FRYOEREE LB L TR BV LIRS TS, Zhik, 7=
FOBBTERINTZI 7 A NOBRHROID, MENPLEZ LN HTE XV KIgIZ
IWEL B2 bDTHD, hiZ, RBRT—F0oMETD L. ERX S — LT
7 7 A MIZEMCIHFETE RV EHRA SN TWD, £ORER, 77 X bORKE
DERAICR YIRS, 7 T A2 b~DOKDBAREMB OBHIZ X 5 HHH VR
MOBHE =7 ) — MREREOEILEICHFSTH LTV 5,

(13) 77 R NEED JNES fEATHFFEL2

OECD-MCCI ¥u ¥ =7 b TEENhZ2 T X MEERBRSSWICS REB)FERIC
ES%, 77 A MDY U TR LBHRIEHN ZMBATHITRD TEY | 4 3.1-42,43 TR T
REA/BELN TV,

FOEEERT A A/ TAMNIERL, EERXFT—NLTOI/ TR NORELZE
HLU, @23l T\ 5, IFET VIR 3.1-44 [ORTH DO TH D, #xRIC
DEFBFLRAERICT, 7 7AMDERLEEISIFINRTA—F L LTS, B
O TIE, 7 T &2 PN TIZHEER 1W/ems, 7 5 2 MEEIZ—&T. LEE: THE
T 2000K DIREZEZFET 5.

FOREER, 77 A MEE 2m~6m. 7 7 A PEE 20em~30cm, X7 J— g
BHEE 23.6%KE N 41.9%DEWEEHEIZB T, 77 A MIEEEBUSHIZEY, K
FERES THHB T LV OIBERB/BOLNATNDS, £, UTO XS IZE&HFITET
TeRmRPBERIN TV,

12 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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Q7 7 A MBBECEEL, THICEMBTELES
77 A MIBELBUSHTHEBT 5,
QEMIT T A FBERENTWEHEE
77 A MIBYGHTET THRET 5,
@7 7 A NBEEIZEEE L, oY EIc—HR > TWAEE
7 AMIBHLEENRHVAESI ZLITY, B31451TRTLIICZTFTRB
DT A7 MRS U /KBEEICE VBT 5,

(1 4) PULIMS #Bx13
A x—F VEMLLIHKRE (KTH) Tid, KPP TOBEBMBDILS Y Z8 2/ 15
PULIMS B2 Efi L T\ 5, ZDOEBRIX, ®\VKT—/L~Fft L7z Bi20sWO0s &
SEB/ASHETEY, TOENY EHZHITW5H, K 3.1-46 [T X HIZ, KH
~TALTEMIT, BEECELT 52 2L, REZERAHEFRBEITY
B

3.2 MCCI EB D R OEEFH
AETIX, APEICR L7ZERSO MCCI EZBRTEOLN-MAICET 2BHEE1T,
PWR 77 > F TO MCCIHBRIZOW T, KD 3 DDEPE,
O EMFLOREFF TR ¥ ET 4 ~OHERERE
@ BERFLOBHLER
@ =ar7V—1roRABE
THENERL TV 2206, FRFIOBRBE I LIZARZERT S,

OBEMPFLORFIFTEHY ¥ 7 4 ~OHEFBRE
MCCI E8 & LTIk, K=V ZE T S¥7-&HETHERIL DEFOR E58 D
HTHY o TIApBiznicd, FCI BT 2ERMMR LML T, BARFELORTF
FTFHF Y ET A ~OHEFBEEBICEALTELD S,
OBEMIFLNEKLIERFFETRF Y ET A ICETT2LE, RO 3B OIREE, Al
L, BERF LB TR TR LR CEL S W TKRAICET 25BE . EREROBL 7134
BLTEEMEER T HE. BRFELAYzy MROEEREICBEL, ZRi
ERFLPHRT2HEE1EL NS,
OZNHDHZRIZHOVWT, DEFOR-A EERTIiZ, AKEH 1.5m DFE, 1 75— A&V
TR LR OB T AREEN/BORA TS FEYD 1 r—RAbEBOETEETS
BIA13%%), 7=, FCI £8 (FARO R * COTELS) iz Tid, FARO E£B T

13 A Konovalenko, et al.,” Experimental Results on Pouring and Underwater Liquid Melt Spreading
and Energetic Melt-coolant Interaction,” NUTHOS-9, Kachsiung, Taiwan, 2012.
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KEE 1~2m OFEITEMP DIT L A E03MRI{L, COTELS EB Ti3/AKE 0.4m D3
BIEMY O 90%LL LMk L7=& 5, DEFOR ERLBEULI-ERBELN
TWb, Liedio T, EREH T, BRIFLOKT—LVAOHEBBRRICBV T,
FRFFETEX v BT 4 OKEN 1~2m BRI TWiud, Kokt OE1b
L7 LE LTHRT I EE b5, —FH., EREH T, KTFEASKE
E— NIHEAENEREDHENIENTH Y, T0&k, BRFLOSHKE D ZEZ
BL, 770z y PMRIIE+ om ITE TS Bl LT3IN—TTF T FOFIZE
3.2-1 TR ) 720, KENSE m R I N TWTHRLT 2BMFE LIZbT M Th
V. HYBEOEMIFL/EREL LTRFFE B ¥ E7 4 RICHERET 5, Les
T, EEETICBWTIR, = b A VB, KB, 7V P2y FMRIZET AR
M E2EZEELT, fMET 2RERDH D,

O—F. RFFETEHX ¥ 7 4« Kl COBEMFLOIEN VICBE L TIX, &L LR
Fld B VITBLIROBEEIE LSRR TR S RBICET 2RI G5h Ty ing
DD, EROD XD IZHERIFLOKRES PR CEILT 256, Er7LxY v
JEBROFERNERTE, ML LI2EMIFLBARY—ICHET 258 TH, HiE
BT L VRIFRy FRICHESE L, RIFR3RE BT o hBHEET BB TR
v ROE IR —bsh b,

Ok, BB, BEFORTEREMH LIRS DD, PULIMS RBRX D,
KEPA~FEA LTS IR ELT 5 2 2L, REZIEDRHHEFRBEEINT
W5,

QEERF L OBHELBRE

OSWISS, MACE, WETCOR DO&ZERIZB\WT, B EICHK LR, BRY
O LEHEICHEBERZ 7 A FRERIN, i, EREBOBEREOE®RR SICLY
EEINHZ LTIV, KIZX2BERMPOGHBREZIEE L. BMYA+IICHHS
NRVIREE L 72 o7=, ZhizxfL, COTELS EBTit. kEZ 7 X MRBECEES
N5z i, BAERN3~445T, a7 V— MREXIIHI T, KiCks&HD
BERBWZ &P RENTE,

OWEmMMmH» b EHOKT— NV ~OBRFHIT, EERTHMSI LTI, ZOFFMEIT
200~800kW/m2 Th -7, ZOfEIZ, RABFERL Y HIEVWMETH Y, COTELS
EBRTIX, KPEICHRVEREENZETIREERS D LERMA T TS, Eik,
MACE £ TiX, HAFHICR b5 53, 1000kW/m?2 % #8 2 5 i\ O B R 23 B &
T3, 7238, WETCOR EB., MACE EBR XV, A~DOBFHIHK 0.2MW/m?2
L2 B DX, BRFLATEL2EE L. RE HET LK 1,500K & 2o 7-RERTH
%o

OCCI ERTix, #EAIHICITN IMWm2 ORABFHERISEVERRARELL TV S,
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£/, 7T A MBREVIREETOBATIX SMW/m2 DEGERAZSBE Sz, 72720,
ZFh b O@mWEFRIZOIHICRE S h, ZHLIEIE 250~650kW/m2 DEAFE R & 72 >
TW5, 28, ¥ 250kW/m2 OEREK L 72 5 D1%, B L7 7 X BRI
TIREBIZH D, D, 7 TR MOEBINNIWVFEDETH S,

ODEFOR ER LV | HEARICBW TR TOEREY. 5 WIXEROEVERY L L
THR LGS, GHERBT MRS, /o, HEPRE L TIeRIZHE
BLEZBAE, K OSEMEREREBAT S Z LX) GHEESBILT 5 TR
hd,

OSSWICS #B LY, a7V — M MEENER, BRFELFOar 7 ) — FEERMR
WMLeBE, RIA47 0 MWREDET T2 leetEnid 5,

OJNES e L 0 | EER F— L TIXEMY LHEICRERY 7 X MR ENS Z
LiZEWE WO EmAFELNTWS,

@=r7 V) — hOBAERE

OKIZE D& EEHEDRWFEDa 7 ) — MEAEBHEIZ, ACE E£B (¥4 +%=v
2 Y —1h) T17~20cm/h, SURC E& (ZREFR =227 U — ) T26~30cm/h T
Hot,

OSWISS, MACE, WETCOR DO#&EBRICEWT, FMY O LHEICHEERZ 7 & b3
ERkESh, ThWAEREBOBEERCERZSICIVEEShDZ LITLD, Kizk
LSEMPOGBHHREEE L2 D, a7 ) — b OREVMGETIRERER
STWAH,

OZhizx L COTELS EBRTid, EREROL IR LEZ/ F X FOBEEITEZH T,
HEARER 3~4 53T, a7 V— MREXIH SN, ZOBERL LT, KLk
BREL~DRAK, fllidiar 7 V) — b EERFLOBA~DRK, SRERIF OICE
CIeZ VARZ~DORAKBECLVGHMEES N2 L, 207V —MRRIZLY
ECT-DES., B La 7 ) —FOMICBEY., ZhPBBERE 2D, a7
U—b~OEBEEMF LIz ickdeotrahTng, £, B#oEkKIzEYy
ay s ) — MRREIIWNHELL BRoTNS,

O%7=. COTELS EBTIZ, av 7V — "Il TRAETIRMEICL Y . BRUF
DKL L, SLRERIFE OO EICHET BB HR I TW5,

ODEFOR £ LV | HEARICB W TR TOEEY. 5 WIXZEROBE W ERMY L L
THRELEZEE. KICXHHAESRELL, Xar s Y — b ~OEEBHEMNT S
AREED DD, £io, HEBRE LTIRICHERBR LZESIX, 227U —he D
fRERESEADT 52 LICL VEBEESEINT 2 /RS 5,
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3.3 E~0E A%

INRAEER L ERTII, AT —NVOBWICLDZRENZ 7R bOFERIGEVDE D
HLEZONTVWS, EREROEE~OFHEIZOWTEET S,

BRUF LOMBLOZEBNIKIRL V= v MEITKFET 508, AVv=—FT VENTL
BK%ZE (KTH) THLNERF b~y T2BEICTHE, EEEHTIE, Y= b
BITHARTKREREWZD, FEACH LI TICEMREBCRICEZET S LE
A5 (I

(7o, MBEERTIIEMY LEICBERZ A MR END EELZ LT
b5, IHIZ, Z77AMRBEOIRICESE L TEMYORBIZERBERINS Y, B
BN S 7 T A M~OEENRINREED L IZBVMEENMET T 23S bBHlch
TWa,

ER T — VBT B 7 TR FNREIZOWT INES [ THRITEAER SN TR
VW (3.2 28), ERTIIEMY EEICEREDO LD REERI TR MRBREINDZ
LIFEN L WO FERABLNTWS,

Lo T, EMTIIERMPLONERMKETIEAY, —F, EEICTES27 7 X M
RERLZWEZD, BRYEFETFFETHX Y U7 4 KOESEERICI VBRRIIS
EEz NS, ULEEE 2, EERTOBERIFELOERE, SHBRIIUTOLEY
kb EEZbND, £, MCCI EBRRTOX¥E), EHTHEINL I EEHOMEX
%z, K 3.31 KUK 3.3-21Z7R7,

(7m0 TR

BERF OISR HEE T, REZERIF.OBIEAY | Kild & ORIy —%
BERIND, Yy FO—HITRFLL TEMIPFLLECERTT S, 77X ME
RSN 5 TR —ERF ORICBO THBR &V ETR S #ERF S5, (MACE %
Bk, CCIERLY)

[ERE DY TR EH)

BREOEE»SZ 7 A MBRERENDS, BEDH DL WIZBYUSHIZ L » THEREL
TV (INES BHIFsE L V) 729, B HKA~RABGRRISEVEEE 225,
ZOBOBRRIL, MREERTERMY A~ FEKERBELERRLASLEZ LN,
MACE %8, CCI £ T IMWm2Ll FoERBRIShTW5,

[ EHimERE]
BEORBL L HICBREDOASTZ T A MIKE L, BRFLE2ENEILT S,
TEOr —%OESEZRVTEAKERH Y, £OBEORFAEGHRIZ, CCI EBRILD
# 0.5MW/m2 Th 5 L EZ b, BRIFELEENEL L -ZOZEHITBV\ T,
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BERE DEE OBREREE L 250, OUFEINIC X S EEEREOHE K L AE~
DARBACE VBB RESND, £/, 227 ) — b EBERMPFLOBERIZF ¥ v
TRREL KBF Yy vy T~BATHZ L THHPMEE SN 5, (COTELS E& X V)

BRFELAEIL LEELZ 7 A AR S, ERIF DIREDK 1500K £ TTA8
ST E OBGIHRITA 0.2MW/m2 L E 2 b s (WETCOR #ER MACE #B2 L V),
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#3.1-1 ACE ZB : BFRUF OB E =7 U — MERK

Constituent (kg) L2 L6 Constituent (kg) L2 L6
L85} 216 219 Si0s i) 69
Vi 6] 425 18.5 Cal) 135 13.5

Zr 134 211 ALO; 4 4
Zire-4 18 K.0 1.4 1.4
Fei 0y Feady 1.0 1.0
NI T, (L8 0.8
Cra0; MgO 0.7 0.7
55304 a1 Na»O 0y 0.7
Ca() 3o T3 MnO 003 (03
Mgty BaO) 002 0.02
510, 209 169 S0 002 0,02
HaO 08 0.79 Cr0; 0.01 0.0l
LayO; 0.6 0.6 H.0+C0O; 7.9 7.9

Sr0 0.5 05 Conerete Type 5! 8!
Cetr 13 12 TOTALS 99.1 9908
MoO2 0y (.94

SnTe 02 -

Lrles 0.2

Ru 0.38

B,C

Ag 119 X a7 IV—rEA47

In 022 Sl : )}‘4’ j:%

HAY T4
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HHEDS 1 > BEEfA—
0 al
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# 3.1-2 WETCOR E8 7 7 A b bHAK~DOBAFH

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

Heat Flux
Corrected for
Varying
Crust

Heat Transfer Thickness
t (min) Rate (W) MW/m®
55710 563 | 22735 + 4940 | 052 +0.13
582.4 10900 + 3100 | 0.25 + 0.08

589.0 8600 + 3200 0.20 + 0.08

WATEA INLET

ITYPE K}

Mgl CASTABLE

ALUMINA TUDL

SIDEWALL
THEAMOGOUPLE

ARRAY (TYPE K) e WATEREXIT

CHARGE MATERIAL WigD CASTABLE

SUSCEFTOR RINGS
[ TUNGSTER)

THERMOCOUPLE
[TYPEC)

THERAMOCOUPLES
(TYPE Cj

CLOSED END ALUMINA
AR THEAMGICOURLE PAOTECTION TURE
THERMOCOUPLES

TYPEC

CONCRETE

X 3.1-9 WETCOR EB:IEE

3.3-27



Buss Power (kW)
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RUBBLIZED DEBRIS

1em MEAN DIAMETER
ASS 1.5
(e ks) SOLIDIFIED MELT SPLATTER
WATER EXIT
/ MgO CASTABLE
NN N
RN \\\
N i MgO CASTABLE
Y \\
35cm \\
3.0em \\\Q
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f =B SUSCEPTOR
T Y
14.5em B
54
210em § \ B
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} '\\ \T’
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SURFACE
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¥ 3.1-3 MACE EB4&H—5

) 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%) (27 ) —h 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

[X] 3.1-17 MACE EBrIkE
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Temperature, K
:

Time, Minutes
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Temperature, K
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— TCP &F EXPOSED ELECTRODES
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#* 3.1-4 COTELS (B RU'C) EBREH—%&
fr—2 (BRUC) 5a | 5 | 4 g 3 | 10] 6 | 7 8 9
BRwmsA7 B A B
FrpmER (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
PAAERES] (min) | — 8 8 8 8 15 9 10 10 6.5
KB% OERIE
F7UkiFERE (ko) 9 21.5 | 19 35 33 48 - - - -
Chr{bEIE) (19%) | (38%) | (34%) | (78%) | (72%) | (83%)
fi 7% 16mm 2L E (kg) 0 0 6 0 0 18 - - - -
BIF£E 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 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 UO2T8wt%, SUS-bwt%, ZrOs-1Twt%, Zr-0wt%

B : UOg-55wt%, SUS-15wt%, ZrOg2-5wt%, Zr-25wt%
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LLEMF, 2:Test wessel, 3:Instrumentation nozze,
4:Removable bottom, 3:Water injection nozzle,
6:Concrete trap, 7:Induction heater

g

[X] 3.1-24 COTELS (B R’ C) EEiERE

2000 ¢
1750 £ 1 Water Injection On (B/C-5)

1500 } Water Injection On (B/C-9)

g
{2
E 1250 |
2 F
£ 1000 |
= s f B/C-5 (26cm LD. Trap)
5 500 f
E . 't
o 230 B/C-9 (36cm LD, Trap)
G 4w 4 g s n g a8 s w F ik s T A £ ) pop e s pog o f e b E R e N

O 10 20 30 40 50 60 70 8 90 100
Time after Corium Falling (min)

X 3.1-25 COTELS (B XU'C) EBRiZRBITH=2 7 Y — MEEZEE)
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Upper particulate
debris bed (21.5kg,
10~12¢m thick.)

Lower ingot
debris (34.5kg,
10~12cm thick.)

Discolored concrete area
(55mm max. thick.)
Concrete Trap

Case (1a) : B/C-5

Upper particulate

Pebble bed
(15mm max. thick.)

concrete area
(34mm max. thick.)
Concrete trap

Case (2) : BIC-3

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

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

Concrete trap

_

Case (1b) : B/C-4

Crevt Ingot debris
@-smmdia)  C®

Discolored concrete area Flow channel

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

Congcrete trap

Case (3) : B/C-9

3.1-26 COTELS £ ToOEmM»E (kg
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% 3.1'5 FARO ERFHRUOHER—R

8 D U0s FRYEER |GRYERE | BRSE TR | FHIES | 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 L
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

vo:#l& | FRMEE | FRDRE | FEXES KT V77— NE
%5 ID % ¥i x 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
A1l 0.55 53.00 3,050 0.27 0.8 86 =

%
%

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

~2450

1400

PT

PT

()

Electric Melting
Furnace
(EMF)
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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

K 3.1-29 EAT LAYV IERICETBRTFy Ml
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3.1-30 DEFOR BB AR OEMIF LYY v F v —

# 3.1-8 DEFOR-A EB O ERSA
HAL | Al A2 A4 A5 A6 A7 A8 A9
ERIRE K | 1,253 | 1,246 | 1,221 | 1,245 | 1,279 | 1,349 | 1,255 | 1,343
TSR B B K 110 | 103 78 102 | 136 | 206 | 112 | 200
Ty MR mm | 10 20 20 10 12 25 25 20
TERD D 15\ s 38 11 1l 38 20 10 10 11
VSR R & m LT 1.7 1.9 1.7 1.7 | 162 | 162 | 1.7
K % T g m 0.18 | 018 | 02 | 0.18 | 0.18 | 0.2 02 | 0.18
KT — VR E m | 152 | 152 | 15 | 152 | 1.52 | 1.42 | 1.42 | 1.52
K7 — VATRAE B K 346 | 367 | 346 | 364 | 346 | 356 | 355 | 355
KI—n¥77—nE| K 27 7 27 9 27 17 18 18
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#3.19 CCIEBROEEERSM
CCI-1 CCI-2 CCI-3
Nz b PWR+8% concrete [RlA PWR+15% concrete
apy y—=prgLF EEAER AIRER EEER
BRmER 400kg Gip:s 375kg
JEH RKRE il P
VA I B 1,950°C 1,880°C 1,950°C
EEEIMNEAE 150kW 120kW 120kW
HEAGH n#Et 5.5 Bl H 5 Eif R
Wi 30em B
HEKE, IRE 2 liters/#, 20°C Rl R
HEAREIESHE 50cm =+ 5em Y= BE
#3.1-10 CCIZEBR®D 15-25 532 BiT HAK~DEFE
Table 3-7. Debris-Water Heat Fluxes for CCI Tests Averaged Over the Time Interval
15-25 Minutes after Cavity Flooding,
Heat Concrete Crast Note(s)
Test | Concrete Flux Gas Conerete
Type | (Wim') | Content | content
(We ) | weoep)
Assumed heat transfer surface area: 0.25 m'’
CCL1 SIL 250 46 73 (PTE mdicates that water dad not penetrate
(Us) sadewall crusts to cool the top surface of the
conum wmnteractmg with the sidewalls)
Assumed surface heat transfer area: 0.50 m’
(PTE indicates that water was able to contact
- the I surface area). Wi
oaz| s | @0 | wi | wa |SeSctmsete) e
and concrete walls also contmbuted to
cooling, but thus effect has not been separated
from the overall heat flux estumate
CCL3 SIL 500 135 478 See Note for Test CCL-1.
(EU)
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Tensile strength ( MPa )
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4 FREEHSIZRE4 AR

FLEME, RFREAERNOGBHANR FIA T 528080, BEFFEARZTEH
T ATHR L TV HBEMIFLEZGHRITE RUWREBSHET 5 L. RFIFEAIRELE
P LPODEEIC L > TREN EF L, SHEERARZNEOBRERIPHET 5. £0%,
BHEO LY THIZEFELTWAEMFELLDDOERICL > T, BEFFERELRNLZ U —
THRBICES, BEO»LEMFELOARET 28R T, EoSEmMItkT5ZLic
IVF7VVxzy PEBIERT S, £, 77V FEIBETERBTZV FLA &
VB HITRIF LT 5,

MCCI i, RFFTHX ¥ ET 4 EIZHER L cEMFELOBEBEOa 7 U — MREF
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»H5, BENPWR 77 bTliE, av 7 ) — MREZBIET 27201, FOBERMEE
RPICFEFFETHRF Y ET 4 IZKERY, BEROBRMFLEKPIZETIELZ LICE
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H5 LT EOBR & OB AR 2R,
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(1) BRFELORTIFE TEX v E7 1 ~OHFIERE
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ET 4 EICHEET 50, #EOTukv XL LTI,
+ T P LA Y ENBRWERFLBEFFETHY ¥ BT 1 EICHER (BR7—20)
s T M Y ENET TV RFRGHRIS N O LERM T — /v EITHERE
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T b A B (ERIPELOMELE)

T AV ENTET T VRFIE, KPIZIEE L TE Y, 2>, KE OBEfMEES
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IZBWTary 7 — hOREZEETIBEANOIZ, = LA VEBRDRVWENR,
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BEfbTH2ENREL 2V, BTy FE LTHETEENHEART D, EEMICIE, #@r
HEOWRETIZ, BRI LIBHIIKK R LVWx D, £z, BRI O3 EBEREEIC
FFRFTHREFYET 4 ICET T 256, BRFOHEETT DN, —EBA5HRI(E L.
B NEFHEE LTRFF TSy ET A IRICHEBEL, RFFFHBF Y ET s HOK
WEFBLTRFIFTHF v ET 4 KEPERS 2D LMV IRT, ERF LI BRFERY
KERFFE XY ET BT TEZEICLFEFFE TR ¥ EF 4 KEOREA I,
BMFEOSEHOBAETHL 2%, Z0OX5Z, BFFTHX Y ET 4 KEIZONT
RPN EVRTFET DD, REBEEWESER S VA OEEIZ A I VT OREZ RS
5ZEI2EoT, KEOTHENLSDOFEBZINET S,

Ff, = b A VEIZHOWVWT, MAAP 22— FTiE. Ricou-Spalding OFUZEES
ZMELEZFHE LT\ 5, Ricou-Spalding EF /LI, =2 bl A A bR (HikE
L) ZMAFREOEE (V= y MEE) EHHKEOEELICEESEZETNVTH
h ., WHREEREIZBWTIALFAHENTWAHEEATH S, Ricou-Spalding D=
b LA A2 FEINE,

m =Eq -,
et i L P

TRIN, Ml I=Y P LA AV MEE, B3y LA VA2 MRE, w3V =

o N, ptEERIOTAEE, o SEHMOREEE CH 5, ERTy hLAg

AV PANCTRT LD ICMER = P LAV THEEIX, = bLA VA MRELE
TEEZLFIT 5,
T P AV MEEENCOWT, MAAP 22— RFTiE FCT OXFHRERIZHT
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