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BEEL 25T 52— ) ZRIORBEOIEERF DA TS, £, -1 2AL—x
Wt F— (FIK) (CEBWT KATS REWININ00gs Xh, iERld O S B2 LB AR 45
B, HHHOFECL LT RERIES D R/ 5 Z LBRRIN T 5, ERO IS 0 2Eh
Ot Tzhiz, e O a— FARE SR TR Y, EB7—2 2mIcRiENThhTna,
ZHTOEB VFEMLThh TE Y, HEMENSFAILELDABWR (-7 2 #4458
5.3m) OFEREIED DM ER Sh, EEoAR 586 TH, EEmicEMD RS L
PR ERL TN AE,
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i, AL TOEAT LAY AFERENCE Y, KT — AP R SEICHER S E Rl o
FIZBWT, P Lo TERM Ty FORSBH—LShs Z LT Eh TS,

- BFRSy FomEE (s 2R)
R FAR <y FOHEMEICOWTIE, F7A47 7 FERIHRA i« OEBTHRE L TEY, Eic
HRTFEIEKET 2 LOBREIBONR TV, £, F7A4 70 FEUE ZFHE T 2847 7028
W OPRE STV AD, Lipinski0-D £57 A EARUBABIA I b TV 5,

[BED =84l D8 5 FEEA 3 R 15 ik

(2) ACE EB& (#[H ANL) (3] (23](34]

MCCIIZHET 2BKRANFEHRUEFN I n E AL RIELMES — FOT7F—F ~— 22 {FT5 2
LEBMIC, EEEF oS 5 A L TACE (Advanced Containment Experiments) FEiO—if L L TEM
Ehiz, Phase-C TMC C IO F Px7 u Y/ St D ER{LO B R TERNER S L, EFEO

BAME 14 TR, EIFHEOR 300kg OHEET 7Y 2ERL, ¥/ AT CERIC LY EEER

LM LBERMSETVS, 2027 ) —FMEEIEA—A~vy PHCHIBERFICIVE=F—&

Td., BB~ b o7 REAR 111 LFTH, BRiZa2 ) — FoEPT7 ) OMRERL
TEBES N,

L2 EBDa 7 ) — FORERSOMA A PART & O 82 1-5 IR T25, MAA PRITHER
LLW—BERLTHVS,

3.1 MCCI ERDE
(1) ACE EEa 23
ACE EBRIX, MCCI 2B 58K AFEMELEN T ot REMGELME = — FO7F—F~—
ARPFITHEEBMNE LT, EPEAICHEE Xz ACE (Advanced Containment Experiments)
7 AO—HE LTKET AT RELFER (ANL) TERBIWEZLOTHS,

2 OECD/NEA  “Second OECD (NEA) CSNI Specialist Meeting on Molten Core Debris-Concrete
Interactions,” NEA/CSNI/R(92)10.

2 EPRI, Technieal Foundation of Reactor Safety, Revision 1, Knowledge Base for Resolving
Severe Accident Tssues, 1022186 (2010).

EREEPE3 -1 ICTT. 4 HEOBE (R ix) THELEPICE, a2 —kh—
N—=Awy b, LTV —F=AZAFAY, BERELHPA-TWS, HRIZEIZT 25 @0 #
VAT oEBERATLERR TR T BEN, ThER400F T AT A L THER
FLERGEICERESN T, BRMPLLMBT S, REOKE S1L63.0cnx50.2en THS, &
FHO 2 HAOE (KBR) 13d 0 EHAFILORRoTWD, ok, =7 o Y AR
HAY 7Y 7 ROEROAORE— 3128, BRFECERAR— b CLEEEF L7 4
B ATE) B3O TVD, ERFELEE R U002 2G4k T —c vy Fahik
WETdhDH, ACEEEDS L, PWRFEITCERShi-r— A L2 RULE OFEMF HEERE =2
U— birEE 3 1-1 CRT, BB, BEREOILY 7 AT voBR TS hiEm T —
EEET D, a7 ) —FREEA—Avy bOPRCHLIEBHCLVE=F—ENhd, 2B,
FEBIZ, BHAOEKEZTDREV, KA &ETHTFRLELOTHS,

r—Z 12 1%, —HSEL Tz PRIBEIOERELE 7 £FR 22 V— FEoBEEERICHE
THERTHS, EREREAEL 12 1OFT (RETHE, MNP a— FIZ X250 Fv—o iRt
BELERL TV 5)., ERICBT AEHRIT TS 220 kW, e~ BEEKIZTE 120 kV T,
IheEEREGLLTEZTED, H100KWHAar 27— oz FELTEY, BEY
[~m =y U — MEEROFEILT. 8 nm/min Th o /= 2 SRR OFERL 7 — VR BT 2, 400
KTEO®RLETORELHERLTVA,
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(1) SURC ZEBh (GK[E sNL) WImaib4

MCC I BOEE, (L¥ERS, ARV T oy AOHS %2, CORCON % OfEHi=— K& HEE -
HRTHZLEHMICSNL (T4 EERPER SN, T05LEBEFIROBRO U0, 77 Y &{E
FA L 7= BT 2B EhE X417z (SURC-1,2, fthed 2B OESIHEET 7V & LT SUS304 2MER & hio),
EERIEE O EA A 1-1 107 T, BEE40m O 27 U— MRB{E (SURC-1 EBR TIIRKRER (K
ETHER L TWD), SIRC-2 ERTHERERO 7 V—rEER) 2 M0 BoMEES
1249 250kg DIEEET 7 ) (MHAR : U0y 69%, Zr0; 22%, Zr 9%) ZBMME L TEMSETar 2
— b LOREEMRRE S, SURC2 0ary J— FOBREXOELEMNE 1-2 (7T, BaEE
121 REIC 20em BREE LA o TN D,

E72, SURC-4 1%, 22— FH@ OO EREERE (ISP—24) POREXh, ER7T—F Lfs 0
BEAT OB T TS, 200kg D AT L AL HEEE F P (Te:0. Skg, Las0s: 1. 17kg, Ce0s: 1. 23kg,
BaO: 1. lkg) #%, 2% UV— MEAVEET A E ThEiah, BEMKEE 14 HB-THEH0. 5
(ZIBINRYIC 20ke DU AT =0 AP EMBICHTMNEN TS, SIRC4 D= 27 ) — FOREIES OEL
ZATE 1-3 (2RT Y, BRI IEH 55 4y DRFAT 24, 5~27.5cm T, MAA PRBHTRESR L L —82
FLTWA, #ods, SURC-4 EBRTIEAERO =2 ) — MEREBESBKELS -THED, MAAPHE
Pk L HFMEAR AN DA, ZHIZEBR T EE L HEME L CEMSEZ NI L TS,
HEROERY~DABEIRE AL ENFEREEZELOND, LizdoT, MAAP LOMEEE,
EREFOFRELEL NS0, ~rFv— 7 BTORAHPLEMBELIEZRLRVWEEZLERS,

[BED =30 %&)I| OF 5 BT 3 (H# 2 0> bk

(1) SWISS B (KE SNL) ™

AL AT LRAEEREE, FMLIEATLALaYY J— L OREPIZEKRL,
AR O S Z S 5 EBRA 2 BEfThh i, ERER2EL LEROER L -TE0, AV L@
WCEERY 7 APBEREINT AN PABICHEABBALIZS LR, AVPCEDar2 V-
OEREFMTE L (FR2-1 28), 2L, FEREZAL FOBRAERCTHESNLSELY 147E
BEREWILRI0%AT VA THAHOBERRBERICMZ, K—&RIEOESEMb o722k b
—@ALatrEhTna, £a ) 7L L0 EHKT —A~OBF HIZH 800kW/m* BE Ch-or ((1H
2-2 BM),

r—Z 1613, HliElBoHEZES OBl ERMELE YA R 7 V- OHEE
FRICET2EBRTHS., ERRELHE L 113 27T (KETHE, MMP 21— Rz X320 F <
— 7 RARER LIEIRL T 5). Ry —2 Tk, ERFEFOBRERILED Tholh, #Hell
FRL, BEALBAEESHOSOBREATII alcE-TEY, E8BLIFRSOREESIC
BELTWS,

(2) SURC-4 B *

SURC-4 (Sustained Urania—Concrete Interaction-4) (LR EY 7 4« 7 EL8FFEFT (SNL) T
o MCI RO 1 >ThH, AERIE, o— FHEORHOERIEERNE (ISP-24) 158
ExhTws, EBREBOBSEAE 3. 14 1077, ARRORIE22ER T 2 OFRTFIFE
WEBENICREBEINTWD, 7227 AMELH2F0EIT g0 TTETNAS, H2F0KE S
i, B2 60cmX#E 100cm, MgO M7 =27 AL FEOE XTI 10em Thd, FIED2NEDEKILE
S 40em OERBER= 27V —FThHY, BERBAOAEMNPREIN TS, 200kg AT
YLAH (RIFe: 73 %, Cr: 19 %, Ni: 8 %) LHUREESEANY (FP) (Te: 0.5 kg, La203:
1.17 kg, Ce02:1.23 kg, Bal: 1.1 kg) 1%, =27 U —BENMET I THBENS, b
HERUG & H A ORBEBET S0, BERIAE 14 58> TH 649 0. 5 BRICEMEC 20
kg DN =0 KEBMMICENLTVS,

4 “International standard problem No 24: ISP-24: SURC-4 experiment on core-concrete
interactions,” NEA/CSNI-155, 1988.
EBFERLE 3. 1-5 17T RETIE, WMAP 2—Fick a0 Fv—7 iR bE#L T
Wa), Bllahizar s ) — MEEES IR 56 Sy DOFFE T 24.5~27. 5em T 5.

(3) swiss 28k °
SWISS SEEkiL, KEY 7 ¢ TEIBFEA (NL) Tk TEBEE N EMp L a2 -}
O EMERR VARG EICET 2ERT, MOCI #®hicRITT AT L ORBEHsZ LA
BRI E LT 2EERBENTWS,
5 “SWISS: Sustained Heated Metallic Melt/Concrete Interactions with Overlying Water Pools,”
NUREG/CR-4727, SANDE5-1576

ERAEE AR 3. 1-6 I0FT. a2V —hd, EE20m OBRREFR 7 ) — AR
EhTW A, EREIL 46kg DA T L AHE (SUS304) T, HUlEFP ORI 1. T5kg ThB., “h
HlkEE g Lo mBE S (1.3~1. TW ). SWISS-1 ERTIL, =22 V— MRENHEE
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(2) WETCOR 8 (KE SNL) ©

Alg0y & Ca0 OFE{EAIREEMY 34ke AT 2 V) — F EORIESPIC A LiERMD O HiE %
M~ 5EBIIThN ((FE2-3 B#), SWISS EBRLFEHEOEMIZLY 227 U — L OFRESMERL
foo 222U — MMBEEE T SWISS BB LHATH 1/3 IZETLTWA, K7 — L~ OB G R
FRFIC 520kW/m* B AE, BEMERFIC 200kW/m BRETH -7,

Weleo foRps (R AR 12en) THERMS EICHAKL, SWISS-2 EBRTIZ, BRHRa 2 —|
LR L EEERICHEKL TV S,

SWISS-1 EERE (FSWISS-2 EBlcBiT Aoy 2 I — MEROHRER 3.1-7T 2R T, MERT
I, Bk A S TBRRRSTHER, 37 V— FOBERREBRSMERLoTWS, Z
ik, ER o LE (HWL KT —AoRm) (CHEERS 72 PAERShERSONEICK
BBALICL S RoTWeZ L &, BRYHOREMRIERTHRESND L0 B 1HFKE o
&, EBIT, WORAT » LA TH ol H&B —KBUNC L 288 Mb -7 Z ENERT
HDESTENTWAD, B E KT — L ~OBFTEIL, SWISS-2 OfEHRL 1, 0. 8WW/n* T
Ho (E@3.1-828), ZOEEIMRAMEOHEMLY b/hEL, BHBEIC L5 HEMTEY
LatrahTing,

(4) WETCOR %8k *

WETCOR L, REY 7 ¢ 7 EAFERT (SNL) TEMXh- MCl EBRThY, HEldh L
LT, Al203, Cal, Si0Z DEEHAEEREMALLOLA,, ER L MmOABKERIL Y
U— b & DEREPICHEA L, BRDOSEEEZR <R Th S, EREROMELR3. 191
R,

% NUREG/CR-5907, " Core-Concrete Interactions with Overlying Water Pools,” Sandia Natienal

Laboratories, November 1993,

WETCOR-1 ESRAER T, EMREORSVNTFEETHMMICs A F&iE L TR ~ER LR
PEHIE 0.520. 13MW/m*, ABAAZE I LSS EL L 2 EEEO#HEIT 0. 2510, 08M/n® B U
0. 200, 08MW/m* Thh-TeZ EREESHTWVA, ZhbBEES 12 IO T L 91, ABMMO
Bt (CH Y35 557 437 5 563 4y TO G RLA 0. 520, 13MW/n?, 582. 4 43 TOIFH AL 0,26+
0. 08MW/m?, 589. 0 43 TOIMHH A 0. 200, 08MW/m* T 5, B 3. 1-10 [ ABVBREAR425, A
B TIXEMICIL 554.9 9 ThH, HEABEMKE2.05THS,

vy ) — MEEMBERUBEREAE 3 1-11~14 25T, 322 ) — ho BB HRm OB
HTIHRBRAEN 470 5 6 RFCEAENREEY, BKBEETIC I~3nBEEZhTEY,
Bk bk LT, ABMET O 555 5T 5~Bem LR o TA, PRIMTILG16 4E TiiE sk
K& TWeAs, 656 43 E Tlkflkis Lz, AAEH CIRRAANICIZ 410 506 @ EMREL, EX
B TR 2em 122 o T 5, TEMMDIRE 23 3. 1-16 [T, #9 560 47 E TIL#AY 1800K T—iE &
o TVAD, TORITBLHNICIET L, 580 438213 1500k FCET LTS,

FEREOBEMDOBE{CRER T =22 Y — MBEWREBAE 3. 1-16 [Z5R. LEHFMICITEET
Ik D EEEEIENEHLN, BEMICITEENICH Son OBEESICRSTWA, bED
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(3) MACE %a (2K[E ANL) {31 910101 f20]

MACE 5% (Melt Attack and Coolability Experiment) I%, XEEHWFFEAT (EPRI) A EET SR
FAR G AR NERE G B IC BT s ERG OHECH S, ZOERTIE, ERFELHa S V-1
RICHET L&D, BRMELOLICEKTI2RELEEL Ty, KREERFSEA TV L L,
EHRY 0 U0 RO Zr0, Sy & HFARNE DEEDE RV T, 610, EHESREMIIC L v i
DOFEAELEEL TV Z LA TH 5,

LR OME & HE 2-4 (2T, MACE EBRTIZREO R 5 N0, Mib, M3b, M4 @ 4 B DFERNE
WEhThh, TOXBEEGEMFE2-1 oxd, WEBROHRa S ) — FOREET, £ OMid M0 28
HAnbhTing,

M3b & M4 OESBREELMAE -5 RUME 2-6 IZR T, Wihosr—2Abar2 I — MR #ET
HRERL o T 5, EBE OBERMIF EEDO BRI ER S L, AL FEICEES 7 A F AR
ShiEEicBEkSNTEY, 77X FTFRIICERBESN, 7 7 A FEERY L BaEEL Bz
2TWA, AN EDPBHEK~OBRFRA 5 L, HKEEOEHME, K& VEFRE 2oTVS
M, BEZ 7 A PBRERENS 7 A b LER SR L LAUE SRR T, BEIRET LT
5, HEZ T A OFRE

ANBEDOGHIZED 25 A POTICHLET 7 ) OBENEEENIERLE R LT ER T
B, LirLiedis, 77V ORMLGHICEE LBAAI=XAL LT, 77X MCELRARE~
ORARESa S V— bpRHAICLE7 72 FEOENLOT 7Y OFHATRE S TS,

2y V— bMRETHMERICITERBERELTEY, TOLICEZ A MRT Y v 20k
CHERERTWD, 77 A PESIEERICEY RS0, ABB T 10+ 1en, PLHT 3.8cn
b 4. bem Thot, ERESEHHRIZPLATOZ T A MEXEEEL L T4, 2ent0.4om & LT
BHENZLOTHS, 7 7 A MCEUUFNIZEL Thiholc ZEB@BEX R TV S, 2R
OFEAGRRIZ 2O THICHRIZ G S h T e 2y, KBRS L WS R X, A7 —1
AT A S 40 #R, A0 FEREDKPEZFELE LILET 2280BB I T05s, ZOHET
77 APDODF Y »THOKBAD, TOERCLID AN PP —FICEHLEbOLEESH
Ta, EkEEHICERELE S 7 2 PBRER I, @& L L LICERMSRE Lz 2 L 034l T
x5,

LR D, R~O8HE 0. 2MW/nd 12, BERELPELELL, BELETL, = 27U—F
BELEALTOVRVEEOETHS,

(5) MACE =5k 7
MACE %B% (Melt Attack and Coolability Experiment) i%, KEEBFFEAT (EPRD) &
T 5 R AN AR ST S ERG I E TH S, A EREROHELZE
3. 1-17 IZRd, 7=, MACE EB TIZRED B2 5 M0, Mib, M3b, M4 D AEDOEBRNEM ST
BY, TOEEEMERRIIBCTETLENTHS,

7 M.T.Farmer, et al.,” Status of Large Seale MACE Core Coolability Experiments,” OECD

Workshop on Ex-Vessel Debris Coolability, Karlsruhe, 1999,

VACE %EBRTIL U0, Zr0y Ir & ot BIFLEEESIC VRO 7 ) — B ARG 2N L -5
aER LTS, M0 EB T 30cm X 30em DF A FHIC 130ke DM, Mlb EB T 50emx
S0cm DT A MERIC 480kg OFERMI EE - T AH, MO KB TIL, 72 MlOMEE a2 V—
PR, bR~ b EL LT A, MbERIIN0REF2HAGTEY, THRAOD A
DEEIZRD,

MO SEBE T DK 7 — N ~OIFRAERREEE 3. 1-18 (IF T, HAITEREN 1. 3em &2 o1
S, PLETERARS)»S 4 SRICEK SR, B0 3 SEIE M/ HY, BEiCiEefko
AAFECHY T A BEORI T, Zhicky, BELEY 72 bR & h, 2030
SYIIES 0. MW/ THERE L, X522 OH% TR~ IET L TREICIL 0. 15M/n’ £ TIET L1,
3.1-19 IRt LS, BERIFAMIS AT UOBBICEFLCTBY, BNy FA RS
B Eh@mEIClEo T, 77 A b LEMD ORICEERD R - 0259 30 ik LHE
EEhTEY, Zhizk v 30 SLUEOBFRBE T LAELEBEhTH5,
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(4) COTELS 3B (H A NUPEC) (101

=K PICEMRRRO U0, 2 ) T AEETEESEE (FC1) a2 V— b EICHET LE UG
a) yhiciEARTAER MCCI) 2E LTS, fRZ-TIcar 27—k kO U023 Y 7 AICE
Kt BHEROERER LT, # 60ke DEBMEARD U0, 2 ) 7 AZBEIF TG SE, TRER
Oarys)—brELEICETESE, FORMAEBTENRICLY a7 ) —bEoa ) o AEMBALT
R EEE L TS, B LIRAEOBFOREZEML TEY, 2 ) 7 AORS LEEO A £H <
FA=HELELTWA, EhkEicary J— MAEIZBETLTWS, £, BRESEZ2cn BETH-
fo. Eio, fHE2-8 [CEBEICEL Liz2) U AOMEABEL SR RE RIS, Lk TRicko
THEY, THEA Ty PRICE-TWHORRBEIN TV S, £, A =y MROFSIZIZUUHR
NP R 65,

COTELS EBR TiX, WIhb T 7V ic kb a2 V— MEESEL TWDHA, 5470 SWISS, WETCOR,
MACE &3 8A20, =222 U— MEEIEIELTWA, Zhix, UToEALMFEhTHa,

s T VDR LR T 7V LR b7 7 U o Hf

cFFVEar s ) — b lOBERCBTAHEH A ERE TS LILER O

HEHERURT T Y ISR Sh R~ @k

IR 2 6 KT — N ~O BT HIE AR T — A~ OFSTHIL 100~650kW/m FRE Th o788, Zh b0
FHRIIIRAEAR L HIEL<, ABPEICHVEEMENEET A EENHS Z LATHMEh TS,

Mib EBECOKRT — A ~OBFHRBERREEE 3. 1-21 (277, EKIEEEN L 0em Lizoi
Bal, POETERARN)D 4T DRICEBRES R, BT W/ B, 30 SR THRL TR
0.5MW/m* E TIETFTLT WA, ZOMMIcH ke 3ELL, 277 A FEEHRLELRML AT
Wa, £OHRD 30 FETH 0. 4Wm IZET L, THUREIASLFESOMKRL 2o THa,
12210 RT L9, 252 MEEIM6em THY, BmETT TR Ih T OBFRY 8
bz, 77 AMIEKERSH D LEBINTWS, #F7 A MIHDIZECEEL, 9on
WEOERAERENT VNS, EROBMIZE0 SEEMEES LTS, LT, 0.6/ m LY
DNEOEFRILZ FAFBGHEL -RETOMETH S, B3 1-23 ICERMSEEELE T, K
~OEGTEHED 0. 200/ m® THEBT A ML, BlrhERIB RS 1500K ji#E & o TA,

(6) COTELS £B (7R FBRUC) *
COTELS FHEiL (Bf) T3 EHTHERE (NUPEC) A3EAZ85H0 FERE LS H e 2 < 5
HMERTHY, ZOHEOTA B RUCIX, HERM LICHEKLBED FCI (7R | B) & MCCI
(TARC ZMNT2EHOERTHY, TAPBL CHB|EMEEREIN—EOERTH
Do

% Hideo Nagasaka, et al.,” COTELS Project (3) : Ex-vessel Debris Cooling Tests,” OECD
Workshop on Ex-Vessel Debris Coolability, Karlsruhe, 1999,

EEEELE 3. 1-24 I, BREFRUBRO-RLR 3 14 07T, BMHOERIT 60k T
U0, DS L U #V 3200K & CREMF Sz, BRI OS A 77 AL T 306 OFS Rl 4 15E L
MR, A7 B TR VT AICLVELDERPSENIZLZATEL, EROBEEH
BLEMRTHS, a2 ) —b— 7y TORNEIE 0.36n HSL 0. 26m THS, 2T,
0. 26m |2 flLo> 8B (WETCOR, MACE-MO B UFMACE-M1b) & DOHEED T A7 b (S LEE
D) & 0.5 ELEbLOTHD, a2 ) —MIERAZF oAy FRGEIEELEER
BFaLy ) — b ThHDH, 227 V— FPBICITEERAOMERRERE S TS, BTF#
OERSIE, WS AR L CHBEMM S, ToRW IR 11 fFICEY T A, Hkid, =iE
k& Jet # L < i Spray T 0. 02~0. 2kg/s OF BT R TR 6~15 HEITIT-T5D,

fr—2 ba I, EEUEOETHROMBIONEE GENE) 2177, EkbiThiraks
—ATHHN, M2EHARFELTHA, Zhix, 22— FERICHE-THBE LEAFIC L
OEMIELORTEPE L LS ENTWD, HFORICOVWTIE, #¥—Aba Ly —A5T
RSO FESMPHRE SN TE Y, B 0L kOHEERTRARL, a2 ) —MERIC K
NBEELESEICL VR HEPELEZLOTHDILEL BN TINA,

T ALY FHOBATIE, E3.1-25 2 — A5 Ly —R09mar s ) — MEEORMELE
T, TAAZ blek&Wwir—2 5 TiL, BRFLOSERIZHT 2 ERo @mishE »
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(1) FARO %8 (1 # U7 JRC-ISPRA) (V04

F IR FIFENFERATERYDFELPETRHT L ADOKT =B T LIH SO ETIRER
AEOFREELFALZLEANE LEERT, YIERETOEREHSL LTEER, RIZEET
OEEBRD 3r—AER SN, BEEREBROMMIT, FARD 51T L HZERA S TERMOS (WE:
T10mm, 7§ : Lon') ThD (HH3-1B80), (EEEREETITFAT LT D ERERZOPIC
TERMOS & RA—MEO M ARSI B, RABSRES N, ESFIETREA 8 EERLIEEE
B2 4 AT, FARO Z0IE CAERMESNEBER =) T AR—FEY ) -2y ELIcEEL, FoESICH
577y FRIIHRABML TERDE AT —VICET L5, BEEBRTIT) V) -2y b 35ER
ik THEEARETAOICETECH S, 122 A OERITIERH =Y 7 A (80wthU0.+
20wtHZr0;) TEEEH, TA FLILOHZNER Ir #&5tr= U v A (TTwthU0+ 19wt%Zr0,+ dwt%Zr)
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1600 |- ~==C38 z=-30 J 1 H
+  — —C40 z=-50 _ - I 1
f — —C41 z==-6.0%m ,‘f I 1
. ‘j -
”
J
7 B
/ﬁ} ‘j /-\\ 1
=T a | \
//_-"’/ ﬂ"‘ {l’ N
P /.a' o
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L
-
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183 BEAFHENTFOTHETFMITHES 87 T2 27 PN — FIZ200 T (53 BE0 -l =2 ) — FOEEEFIZ20T)
12 )| BLF- % W 2 B 1P TR 3 B it
2500 | T T L] I L) L] L I L] T L) 1 T L T ! L L T | ¥ L) | T L
" =———TCLOCATION r= 2 em, 0=270 12 =]
330 - TCLOGATION = 2 o O =270 B8 254 B
===TCLOCATION r= 6em, 0= J0deg 2=+ Baom
2100 |- = —TCLOCATION r= 6cm, O= 30deg 2=+ 4em |
! = ~TCLOCATION r = 10 em, O0=150deg, z=+ 2 cm 1
a TCLOCATION r=140om, 0=330deg, 2=~ 2 cm ]
1900
2 | {r) ol ]
700 '&“’ ~ %
1 wh, & 1
" : b /7 }ﬂﬁ-_;: \"'}\\
2 1500 7 e S N
o= . I ) :'h‘;;\_
1300 [ ..~ o rE Y G
[ " o o
& o' e \4.._\“
1100 }- o % & % =
. F A T
- ks q" ,uu L ,\_‘_"-‘-L-\qlw
900 I B e iy
700 |- N =
500 oo o oot N TS T (R W T O
500 520 540 560 580 600 620 540
TME  (min)
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R, EAXRER ORE (FEHHoRE)
FEEETT WERERAAEOmE (REFHomE)
I, REATOEE (EESmERL)
: T PWR O/ S0k 5800 LIz NE

ok

AR EI 3 FIF  A2EFHE ik
BA BN T OHTIETFMIAE S s B F T2 272 PR 2 — FIZo0 T (53 BRE0E =22 I — FOFFEEFIZ20T)

)R F % WEr 2 517 HEWAT 3 547

FEE B
[2E0 =4I| D 5 BREA 3 1 2 2> k]
RUBBLIZED DEBRIS
RUSSLZID CEBRIS 1em MEAN DIAMETER
g R (uARS L) SOLIDIFIED MELT SPLATTER
| -
WATER urf WATER EXIT
\ MgO CASTABLE
\ /
1
Mg0 CASTABLE
Aiom
[ Mem— 35cm /
30ecm
‘_ {
2 I “1“ 1 TUNGSTEN SLEEVE
noemy | : o L7 SUSCEPTOR
— T 14.5cm r ; 'g
i l.l'l'- 210em i §§ = v Y
! =5
A g
e -'h"*m |~ SOLIDIFIED DEBRIS
™ TUNGSTEN SLEEVE
SUSCEPTOR
ORIGINAL CONCRETE
SURFACE
2, x
(EB % DOREOHKE)

12 2-3 WETCOR EBpiEE™
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THYEEAT 3 547 ARMRTE ik
183 BAFHBHEOEETMITES S ET 72 7 M= — FIZon T (3 B L S =2 V— NOBEFFIZ20T)

B

#?:iﬁ"x‘l’.ﬁ, i

Bl

ik, BMEATROME (

AR oRE (BFE o)

RITERAFOME (B

i ORE)

A ek L)

TR fEE PWR OARE B L= NE

)R F % WFT 2 517

THREWHT 3 SIF

B

[BED7 )| OF 6 HE 3 (& 2 5 SR

fi5 2-1 MACE EBROD EEHHF

2 3.1-3 MACE EBgfF—%

l?E MO Mib M3 M4 ) MO Mib B e
RFLRERRE "‘3’02 '5"': 4:50 ‘:g" “:f—— EBUE LIS ER (ko) 130 480 1800 480
i 210, i 13 29 29 uo, 56 65 57 37
5 I i R A fermg 4 3 - Sys U= R ?O’ | 141 133 29 29
4 E b %4k ‘-‘\ iy e
W EPZA BN 29 19 14 14 B R A5 R P F0fth
RAEE) HEEE AR (%) Eased ik %
BARIF LIRS (m) 015|025 02 03 9 5}@;&; i 1 H
B LSS YIRE (K) 2000 2350 2250 2280 ——— -
BRI LR TR R (W) 100 130 300 130 PR DRBRIR S (m) 0.15 025 0.2 0.3
2y Y — hOMBR FRER | AIRAR | 5RER | 1R FERMF LR EIRE (K) 2000 2350 2250 2280
2y Y — hEES o) 03%03 | 0.5%05 | 12x12 | 0.5%05 BRLE DS AR E (kW) 100 130 300 130
7Y — REDRA (m) 0.35 0.55 0.55 0.55 oy — I“U)ﬁﬁ EE%% ER%;“‘ ;EI‘EE%;‘ &4@¥
ki ; : 0. 0. ; - - . : AR
. 93 b : : ayy J— bEEM ) 03%03 | 05%0.5 | 1.2X1.2 | 0.5%0.5
a7 V—bEOCEE (m) 0.35 0.55 0.55 0.55
KA (m) 0.5 0.5 0.5 0.5
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: BRI, ﬁﬁﬁi!*ﬁs“ﬁﬂd)’rﬁﬁ BEH i O )
3 Ahe o l r

7 BT LA E O f H i O FRE)
MRER 3 EE  AOMEHE  Hdrs %5 : ul_ﬁ TW Bl f\]h‘l UJTH?&‘: f.}—fﬁiﬁ']ﬂ fiEAL)
EABH SN OEIIHIAES S T T 272 MBI — NIz T (53 SBDL 220 ) — MOBEAIC o0 T) TRk OEWE CARA N BRI LE AN

)R F % WFT 2 517 B

[ZE0 7= &)1 OF 5 HEGH 3 gk 2 2 & ]

Y

P Bl L
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{59 2-4 MACE & Ut OECD/MCCT SEBRis e
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3500 : i : : : e
3000 + ' !
E e | |
2500 4 ]
T |
é 2000 4
S 1s00-+
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1000 1
500+
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0 10

Time, Minutes
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183 BAFHBHEOEETMITES S ET 72 7 M= — FIZon T (3 B L S =2 V— NOBEFFIZ20T)

YFE (

: 2 VFEhE
: fEdE ) PWR /4588 Xk 5800 L

HFEERT 3 54 AoIEEHE ik

P, ELF L] o feE (E’%ﬁ;ﬁ'ﬁﬁ’ﬁ}rﬁa‘%}“

b
=M%

)R FH% W 2 5 iF

FHEEH

[BE D=0 4)|| OF 5 iR 3 fHEk 2 52 HHkk]

Ablation depth [cm)

Heat flux (Wi

w
&

£

e
]

2

=

=

-

160 150 206 250 300 35C 400 450 500

Tirne (minutes)

(HWrmEET—#)

= Mot Water
el Power
. Oewst of wruption

Pariodic enupbons
b — plwerued

100 130 200 230 300 30 400 450 0
Tims [rminutems)

(AN hBRK~OBTEE)

o e et .

(3288 i R O )

f+E 2-5 MACE-M3b Bk g0

JASEERT 3 IR
om
o5 ~—
o LOOSE DEZRS
ool SINTEFED PAATICLE BED
iy R RN - SOLD CRUST
+18 VoD
s SOLDFED MELT
2 30 om SQ. BASEVAT
20 TUNGSTEN B.ECTROCES
26 om THICK CONCRETE WALL
EAST WEST

VEW FROM NOATH

[X 3. 1-19 MACE-MO SE8E t o0 FARh iR D EiEY R i,
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)R FH3 W 2 5 iF

AFEEN 3 BIF AR ik
18R 3 BAFEI ST OFIETMITFE S BT T2 o7 PR — FICo0 T (B3 it =2 U — FOEEEFIZo0T)

HEWAT 3 547

FHEEH

Temperature, K

Time, Minutes

3. 1-20 MACE-MO J28& T oofafidniE i &b
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e 1
5 2000 ! k.
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1000
500 k‘vd-!:?':t‘:'.:ﬂ— T BB
1% S RS upi e
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[ 3. 1-21 MACE-M1b EB#Z I51T 2 FERE OIS 5 & K7 — b ~D BT

MCCI-45




THYEEAT 3 547 ARMRTE ik

18R 3 BEAFHEHNROGIETFMHITE S ET T2 7 MR — FIZo0 T (B3 BB L a2 U — FOEEERIZ20NT)

R : ﬁzﬁ &FFIRF*ﬁsﬁJU‘!’rﬁﬁ

Eﬂ-;‘iﬁﬁ’ﬂﬁii}

HOFEE)
BleEA L)

. %D PWR wnmm & BN LT N

)R F % WFT 2 517

HEWAT 3 547

B

| MACE 1B TEST SECTION AFTER TEST |

e VOLCANIC FORMATION

[ i /
o \l 74 \
— TOP CF EXPCEED ELECTROLES
9 \\ — 343 onINITIAL PONDER HEIGHT
+32 ST RENNANTS OF SKELETON
I ~] o
’mj — SCLD CRUST
+ 104 ;
| ] — VOID - 9 omHIGH
0 + \\\
|
a0 — SCUDFED MELT
- _[ s e 0 amSQUAE
| * e 4 " BASEMAT
ﬁ .
m " | - o -
0 e 8 o %0 ELECTRCOE QLAWP
. ‘ . Z
&0 J — —
|!T.,.. ................... .ﬂ DRAMNG. MACE 18 TEST SECTION
} Bt e S ERAMNG 1O WO
| tT======== ===—==c-:-—-"—= = DRAANBY. © KAIDCNK
DA I0SAG WA 1B
L_ —m— . L WAEAE AT DGO
NCRTH VEWFROMWEST SQUTH
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AFEEN 3 BIF AR ik
11883 BEABHENTOGTHETMITHED T T2 7 PR — FIZ2o0 T (B3 A0 E =22 UV — FOFEEFIZ20T)

)R FH3 W 2 5 iF

HEWAT 3 547

FHEEH

Temperature, K

T T —— .

Junction Elevation:
o———0 463 cm
+23cm
—=— -7.7cm
—_— -87cm
—w—eeeee <87 0M
o—0-13.7cm

T
60 120 180 240 300

Time, Minutes

[ 3. 1-23 MACE-M1b Bk T fEmh 4R B2l
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BREET 3 MM ek f e it R
183 BAFHBHEOEETMITES S ET 72 7 M= — FIZon T (3 B L S =2 V— NOBEFFIZ20T) T RO TG CAmER BRI LR
)R FH3 W 2 5 iF THREWHT 3 SIF FHEEH

3 3.1-4 COTELS (B RUFC) EBEH—E

fr—A (BRUQ) 5a | 5 | 4 2 3 1w | 6 | 7 s g
G Y A 7 B A B
R mE (kg 47 56 53 45 16 58 56 52 42 51
WA (KW) 0 150 | 170 | 156 | 150 | 150 | 150 | 150 [110-140| 150
A0 U—b b7y 7R(m) 0.26 0.36
kA s = Jet | Jet | Jet | Jet | Jet | Jet | Jet | Jet |Spray
T (kgis) | — | 002 ] 004 ] 003 | 003 | 003 | 0.04 | 0,03 | 0.04 | 0.04
BHEGEE S (min) — 3 8 8 E] 15 9 10 10 6.5
SEE R OERIE
FAVRFER (k) 9 21.5 | 19 35 33 48 — - - —
(BT e (199%) | (38%) | (34%) | (78%) | (72%5) | (33%)
$ET-HE 16mm LA (kg) 0 0 6 0 0 18 - - — —
i 16mm UL F (kg) 5 215 | 13 22 a3 30 — - — -
R (mm) 0.6 08 | 22 1.5 1.0 0.4 - - - -
iAo R (ke 38 | 345 | 37 10 13 10 53 52 42 51
EMEoar 2 ) — hMEE
s (EE) (mm) 28 25 23 15 20 40 15 15 15 10
[2E ((WED (mm) 13 10 25 B 15 48 -] 10 a ~0
RS (mm) 12 15 21 5 15 15 10 12 12 53
BHPES (mm) 40 55 65 40 34 35 32 35 30 20

MBS 7 0 A U0=-78wt%, SUS-5wt%. ZrOs-17with. Zr0wt%
B UO:-55wt%, SUS-15wt%. ZrOs-Swte, Zi-25wt%
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HFEERT 3 54 AoIEEHE ik

18R 3 BAFHEHROFTIETFMICES A ET7 72 o7 MEN = — FIZoNT GEH 3 iEEEnE =2 V— NOWEERIZoNT)

: H ' ¥
: fiede ) PWR 04

. i

Z)RFHREH 2515 HBEAT 3 HIF FRE B
[BEO =& O 5 Tl 3 g 2 5 Sk
Electric melting furnace 5 i‘- i 1
(EMF) I R -
Water injection nozzle q I 4 .
i I Q
oy Y | i
el Instrumentation nozzle 5 & &
B PN :
g 7| _/@ % Test vessel " 3
E. / iz __'-"/
§ i Induction heater g ‘/Q? 9
o Tl Concrete tra 28 | —
=t S — : £ 012
. -% Za00 "
N N D640
=\ “ =g
N N o -
§ Removable bottom N == 1 =unl
5 107 y N
[
I 2-7 COTELS SRR (227 U — hEO UR =) ¥ ALtk H80) 00 o T N LA .
S : :
X .
$ I
1040

I:EMF, 2:Test vessel, 3:Instrumentation nozzie,
4:Removable bottom, 35:Water injection nozzle.
6:Concrete trap, 7:Induction heater

3.1-24 COTELS (B BTrC) HEWuikE
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HFEERT 3 54 AoIEEHE ik
FA TG ST OB IETFWIAE S ET 72 7 Mo — NIZo0 T A3 BE0 L =2 V— FofFEEFIZo0T)

:Lﬁ : fiede > PWR 045

- o B, 8 A O R

L
iR

VFE

AL
5B LN

B (SR A OME

g

)R FH3 W 2 5 iF

HEWAT 3 547

FHEEH

[ZE0 7= &)1 OF 5 HEGH 3 gk 2 2 & ]

2000
G 1750 | ) Water Injection On (C-5) . e
® 1500 | | Water Injection On (C-9) s
1
g 1250 | 00 e 293
£ 1000
e a0 F C-5 (26cm L.D. Trap) =
§ 500§
S 250 [ €9 (36em 1.D. Trap)
0 10 20 30 40 50 60 70 80 90 100

Time after Corium Falling (min)

(=¥ Y — FEREFEL)

Lower Ingot  Upper Particulate
Debris (34.5kg) Debris Bed (21.5kg)

L

IR (D 2~srm)
5 Discolored Concrete Regjon

dax. Thick.:15 g

(fax. Thick.:5mm) (Max. Thick.:55mm)

Pebble Bed

Concrete Trap

—

(M D = 1) oy LS i D HEEE)

+0 2-8 COTELS (-5 EBRD R

2000
1750
1500
1250
1000
750
500
250

Concrete Temperature (X)

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

B/C-5 (26cm 1D, Trap)

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

[ IRE SN T 00 W U WY U M U I O AU AVEE SUN AN R IR U AP BT NN UK NOURT RN T

)

10 20 30 40 30 60 70
Time after Corium Falling (min)

80 90

43 1-25 COTELS (B BRUFC) EERICK T D22 U — MEEEH

100
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OFERE)

il 0 FEiE (E%_?j-;b'

RITERAIE O HOFEI&)
" = Aok, EEafrotEE (EEAEERL)
ARET 3 B4 AOMEIHE Rk C#RT, B4 :
4 OP pR/N A ot
1IR3 BABH AR OT IR S > 7 72 &5 MR — FIco T (3 St =220 ) — OB HSEIc21T) T 1000 PWE QA0 X IR L7 A
)| F-H 3 B 2 B4 HREF 3 BIF e

Lower ingot Upper particulate Discolored concrete area

debris (34.5kg,  debris bed (21.5kg, Upper particulat ;

10-12m thick) 10126 thick) deiniabed (10ky, (S ML thick)

7=12cm thick.)

Flow el
(2<3em dip)

’ B S 1

Crevice ! Ingot  Block  Crust debris

a . | : x oy

Pebble bed (2~5mm diaf) debris  debris  (Smm thick.)

(15mm max. thick.) Discolored concrete area ——  Lower solidificd debris —
(55mm max. thick.) (37kg, 7~12cm thick.)
Concrete Trap L Concrete trap
.
Case (l1a) : B/C-5 Case (1b) : B/C-4

Upper particulate
Lower ingot debris (33kg)
debris (13kg)

i Ingot debris
Crevice
(2~5mm dia.) (Stkg)

O it b, A0 5 S y x

Discolored concrete area Flow channel
Discolored concrete area Pebble bed i o i
s e 1 Sanos aace, i) (20mm max. thick.) (2-3em dia)

Concrete trap L\ Concrete trap J

Case (2) : B/C-3 Case (3) : B/C-9

3.1-26 COTELS B TSR ELRE
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18R 3 BEAFHEHNROGIETFMHITE S ET T2 7 MR — FIZo0 T (B3 BB L a2 U — FOEEERIZ20NT)

THYEEAT 3 547 ARMRTE ik

HRF B

AL 5

AT ER OME (BE O HEE)
A LI RAEOHE GREFHOmE)
IR, EMEAFROMEE (8

EE AR L)

T# : ek PWR OB GBI L= g

)R F % WEr 2 517

THREWHT 3 SIF

B

[BE D i 4)|| OF 5 FiRf 3 [HEk 3 52 Hikk]

3 3.1-5 FARO RBRHRU#HE—K

emm | U0: | REBER |RRHLE | REeETE | REAES| KR | 777 AR | KRR

i TR & kg K L MPa i K b
L 06 0.8 18 2.923 100 5 0.87 0 el
L 08 0.8 44 3,023 100 5.8 1.00 12 1L
L-11 0.77 151 2,823 100 b 2.00 2 L
L-14 0.8 125 3,123 100 b 2.06 0 zL
L 19 0.8 157 3.073 100 b 1.10 1 2L
L-20 0.8 96 3,173 100 2 1.87 0 7L
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 feL
L-28 0.8 175 3.052 a0 0.5 1.44 i 2L
L-29 0.8 39 3,070 50 0.2 1.48 97 2L
L-31 0.8 92 2.990 o0 0.2 1.456 104 el
L33 0.8 100 3.070 50 0.2 1.60 124 L

[
{2 3-1 FARO EBr~ kU v 7 204

FARD LWR i1 seri T ronditions and debis d

Test Lo L L11 L-1a L-w L 24 L L-28 L L3l L3

Experimcatal conditions
Cotlum compositios® A A B A A A A A A A A A
Melt mass™ {kg) 18 “ 151 125 157 96 1M n? 175 £l 91 (i
Melt iesmnpersture (K) A 023 3 Eikt) 73 73 23 23 as2 Ao 2000 3070
Mch releme dinmeser? (mm) 100 o L] (L) 1m o 10y 0o 50 50 50 S0
Mett {a)l beight i gis (m3 153 153 L% LM 199 L2 Lm 073 L [k 0T nrr
Systcm prossar (MPa) 5 58 5 5 5 2 os as ns n2 a2 04
Gas phase SteamdAr  SteamfAr SwcomfAr  Stcom/Ar  Steam®  Stean®  Sicam”™  Sicam®™  Stean®™ Argoa  Amgoa Asgos
Wisler depih {m) 0x7 100 100 208 L1 L7 2m 147 L4 1A% 145 Lo0
Wisler lempersture (K} 5w 530 535 L v 28 axe 0“5 o a4 17 ] w3
Water saheooling (K1 L iz 2 ] 1 o 1] 1 I o s 124
Woster Mass (kgh 120 285 s &3 30 G T 538 517 492 481 525

Dictris. bed dun’
Hamd debwis. cake (kg %) 6n 14,32 00 M6 T4 L2 IIle H™2N 774 W10 00 LY}
Lisose debris (kg &) 1287 3068 146,100 105 B4 BOLSI 7378 MLE W7 B52 00 K3 100 89,92
Mean boose debris size {mm) 45 Ax is 4% i a4 a5 Na¥ i - 1A 1n*
A WD e % U020 wi F Za0k. B 77wt % U0y~ 0wt % Frile—d w1 % 7o

# 0.8 OHEOMANE 80%U02+20%Zr02, 0.77 DHE QAL T7%U02+19%Zr02+4%Zr,
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THYEEAT 3 547 ARMRTE ik

183 BAFHBHEOEETMITES S ET 72 7 M= — FIZon T (3 B L S =2 V— NOBEFFIZ20T)

RS OGE (BF et oHEE)

TILERAEOHEE (EiF#Hofme)
7 ik EW, BREaromE (EEAsmEERL)
T# : fEED PWR OB GBI LI-NE

)R F % WEr 2 517

HEWAT 3 547 B

[BE D=0 4)|| OF 5 iR 3 fHEk 2 52 HHkk]

Release tube
Fmom:/'mm disc (W)
i — Lower electrod,

s e
41 \ymi.z

-_\Rdmm
uimrsyﬂundrive\ ~ 1 (@ 50 mm, h=25m)
P e e

Depressuriser @ t=t-g=m
Pressure equalisation (Ar) -1'1—_: \
for melt release - H-L_,_‘_ Main isolation valve S02

Lateral flap for
pressure equalisation

Release valve S05
Instrumentation ring

Release orifice
(@ 50 mm)

FAT vessel (@, 1494 mm)
intemal cylinder (@, 710 mm)

Annular space

Water

Instrumentation rack

Debris catcher

Elevation 0.00 mm o {@ 860 mm h=250 mm)

Bottom plate

Elevation -260 mm (thickness = 40 mm)

IR

@ 3-1 FARO EEREE (L-27 &)

FARO fumace

[ 4"";}\‘ Lower elaciodo
B 3 Raleasze tuby
] ciosing disc (W)
f =

1 9 deteciors
Aefease lube
. (D =50 mm, h =25 m)

e ———e—Mirror sysiem drive

Depressurizer —s—

Preasurn equalisation(Ar]

lor melt refease —

Sieam veniing —.—
Flap for

pressure equalisation
during quenchin

A645
{lor 150 kg)

b [} L P

Elevation {mm)

c.00

-240
-350C

3.1-27 FARO EBEE

Vidooccam
& Prmolection vaiva S01

Main isclation valve S02
(& =120 mm)

|
. Dome
I Releasa vescel

] Men

Instrumentalion ring

. Hinged-fiap for mel ralease
[(@nozzie = 100 mm)

E TERMOS vesasel!
‘m
s [&,’f =710 mm

Heating sections

Dabris calchar

{8 = 680 )
Battom plato
{lhicknees = 40 mem)
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FEt HEORE)
(3 D FEIE)

o, BEATOMmE (EEMMEELRL)

F £y
: fiEk > PWR AR SCHIRA BB L= %

THYEEAT 3 547 ARMRTE ik

183 BAFHBHEOEETMITES S ET 72 7 M= — FIZon T (3 B L S =2 V— NOBEFFIZ20T)

Z)RFHREH 2515 HBEAT 3 HIF HhEER
[BE0 )| O b il 3 (& 3 2 bk
5% 3-2 COTELS-FCI EBa~< kU v 2 2l #£3.1-6 COTELS (A) FEBREHFRUEE—RK
Run No. Al Ad AS Ab A7 AR A9 AlD All
Uo.#l& | mmmER | EmoRE | FEIED HIE T A — B -
LR (*1) B B B B B B B B B H% 1D % kg X MPa i K e 2
ETF2)LE, ke 56.3 27.0 554 53.1 249 47.7 57.1 55.0 53 Al 0.55 56.30 3.050 0.20 0.4 0 oz
Ad 0.55 27.00 3,050 0.30 0.4 8 -
= : 04 0.4 0.4 04 1.0 04 09 0.4 0.8
Z=RENm As 0.55 55.40 3.050 0.25 0.4 12 =
AKYTo—ILE K 0 8 12 21 0 21 0 21 86 A6 0.55 53.10 3.050 0.21 0.4 21 -
A8 0.55 47.70 3.050 0.45 0.4 24 -
! 0.20 0,30 0.25 021 0.18 045 0.2 047 0.27
WKL, MPa , : A9 0.55 57.10 3.050 0.21 0.9 i —
SESHAME Steam Steam Steam Steam | Steam Steam Steam | Steam Ar A-10 0.55 55.00 3,050 0.47 0.4 21 -
N.20% All 0.55 53.00 3.050 0.27 0.8 86 —
£E MPa(*2) 0.03 0.03 0.01 ~0 ~0 0.67(*3) | 0.02 0.14 0.13 # b UOs : 3bwit%, Zr 1 25wit%, ZrOoq: Swi%, S8: 15wt%OiEath
E=9EH, MPa 1.34 1.04 0.62 0.88 (*4) 1.83 0.92 185 1.08
{29k, ke 5 25 42 6.5 0 0 38 0 4
HEP2E mm 6.7 6.2 75 72 8.2 52 7.0 0.38 48
1)) 7 LR B: UOy:55w1% + Zr:25% + Zr0,: 5%+ 55:15%
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Electric Melting
Furnace
: Electrical Melting (EME)
f,é‘{,{“?)’e <l Test Vessel
NN : z o / (LAVA)
. Test Vessel - i
r A < (LAVA) : PT.G
PTG “
SA g s
) P.T b Water Level

a <—— Water Level &

X PT ! Al Concrete Plate
¢ d Concrete Plate

P.T
Melt Catcher Melt Catcher
}If L
() mm - 912 _ () mm
P: Pressure, T: Temperature,
G: Gas sampling “nepe P: Pressure, T. Temperature,
G: Gas sampling line
£ 3-4 COTELS-FCI SERpdE (g

[X 3.1-28 COTELS (A) EBiLfE
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#3.1-7T BAT LAY S ERELE—E
Initial | Initial | Final Fipal Boiling Heat
Container Gererator, | Height at| Feight at| Feight at|Height at| Flix,

Run| ID,an Bed Material Yoo Center,cm[ia1l,an | Center,em|Wall,em | eal/sec- o

1| 114 | 590-840 £ SS 15 64 38 | 51 44

2 114 | 210-1000 +p4Cu 15 7.6 4.4 6.0 57

37 114 [50-50 vol.#U0~SS 15 7.6 5.1 6.0 6.0 055

4 162 | 210-1000 + #Cu 15 9.2 6.0 76 7.4

5 292 210-1000 + uCu 100 123 32 7.6 57 0.73

67| 282 |50-50 vol.%U0:—53 100 8.9 ig 6.4 6.2 1.20

(&) Run 3% Run g =)
fA# Aot (081D 287" 183"
(2~38%) 0.0° 08°
[BED =& OF b MR 3 45 R
- *29.2acm ﬁ
r-——-—-———-ZQ.Zcrn
=e) INDUCTION
COIL o) INDUCTION

. UO7SS PARTICLE BED |y coTL
2 s Sy . 0SS PARTICLE BED --EIJ',

INITIAL BED GEOMETRY

DBoe)
59 4
LN N
20 000

FINAL BED GEOMETRY
fHE4-10 EAT7 LAY LI ERICETSF T )Ly Fof—{kofii&kRE ™

D
[ D

INITIAL BED GEOMETRY

s s L.

L ® : : :
L
EE» “_' g * .’l’ * . ‘?‘: .
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: B, EFASULEH OME (FEHHOME)

b

HE RO AT LR RN A OIS (G #HORE)
MRER 3 EE  AOMEHE  Hdrs = pﬁﬁﬁ, ﬂiﬁ-ﬂ-\ﬁwj?ﬁ% (;ﬁﬁﬁﬁfxm}&ﬂf L)
(143 EA BRI OB TR S > 7 72 5> MESF2— FIcoT (543 SR E =22 ) — O HAIE 1 T) T TR PWR DAN IR BRI LT A
Z)REFHHEEFR 2 5P RT3 BIF FEE B

[BED )| OF 5 I 3 46 4 2> 51k

{+3% 3-3 DEFOR-E EBg~ b1 » o 208

znd the d ityin the DEFOR-E tests,
Parameter/piopety tin.
1 b 4 3 1 -3 3 T

Melt volums, | 35 70 35 35 £ 35 a5
Meit inittal emp. T z2oo 1200 1350 1350 1200 250 1280
Coolang volieme. | 163 R 63 nn wnn 163 163
Coolant initial temp., *C 13 11 85 15 k3 £8 7
Water pool depth, cm 65 65 65 40 40 65 &5
Measured porosity, X &0 T T4 56 50 63 65

S TATRzs-frai- sazerl

DEFOR-E1

DEFOR- E7
{4 3-6 DEFOR-E EB D7~ U REENY

3 3.1-8 DEFOR-A EBRD EBR S

D | A1 A2 Ad Ab A6 A7 A8 A9

iR K |1253| 1,246 | 1,221 | 1,245 | 1,279 | 1,349 | 1,255 | 1,343

T B K 110 | 103 78 102 136 | 206 | 112 | 200
Yo v MW mm 10 20 20 10 12 25 25 20
TR O T A RERR s a8 11 11 38 20 10 10 11
EM A & m 1.7 1.7 1.7 1.7 1.7 | 162 | 162 | 17

A & TR m | 018 | 018 | 02 | 018 | 0.18 | 02 02 | 018
KF—NIES m 152 | 1.52 | 1.5 152 | 1.52 | 142 | 142 | 1.52
K7 — R K $46 | 367 | 346 | 364 | 5946 | 356 | 355 | 355
hF—nv7r—npE| K 27 7 27 9 27 17 18 18

[4 3. 1-31 DEFOR-A8 F v % — 1 O & —FREMIF L
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ZIRFHEBEF 2 5IF RT3 BIF T B
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90% - e ®Al
2 80% g mA2
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3 70%
3 + A4
T 60%
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Jet

Particles
A iy,

#5 Fragmented i,
A4 Debris Bed il

a)
3. 1-33 DEFOR EBRICI\T HEMDEEOESH
T
12 — No agglomeration —
1 o o L
£ 10 oo s
5 *
2 / " /
3 9 N Cake
8 / / '
-‘a—l3 8 "/ -.:I- Magg|= 50/0 I
* A -
2 s LA M= 10%
7 ? o = oe M, =20% ||
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6 T

I
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AR EI 3 FIF  A2EFHE ik
18R 3 BEAFHEHNROGIETFMHITE S ET T2 7 MR — FIZo0 T (B3 BB L a2 U — FOEEERIZ20NT)

S RN ED

AR IR )
j

RIS HOME

il (R#ETHOME)
: , BEAFOME (EEAHEESRL)
: T PWR O/ S0k 5800 LIz NE

)R F % WFr 2 517

THREWHT 3 SIF

B

[2ED - higiRIEE A2 ]

f1#%2-3 CCT1ER (TR 7 V-1 2EER) &iF—KW

# 3.1-9 CCI EBROFEERBR &I

P Specification for Test:
CCl1-1 CCI-2 CCl-3

Corium PWR + § wi% SIL PWR + 8 wi% LCS PWR + 15 wit SIL CCI-1 CCI-2 CCI-3
Conerete type' SIL (US-tvpe) LCS SIL (EL-type) e
Basemal cross-section 50 cm x 50 em 50 cm x 50 cm 50 cm x 50 cm &4 PWR+8% concrete [ PWR+15% concrete
Initial melt mass (depth) 400 kg (25 em) 400 kg (25 em) 375 kg (25 cm) & I — = e iy f -
Test section sidewall Nonelectrode walls: concrete Nonelectrode walls: concrete Naonelectrode walls: concrete a7y AT HAWH AR HEEWR
construction Electrode walls: Inert Electrode walls: Inert Electrode walls: Inert 9 =
Lateral/ Axial ablation limit | 35/35 em 1535 cm 3535 ¢em PAHM§i 400kg Rz 375kg
System pressure Atmospheric Atmospherc Atmaspheric EH KEE @ [F =
Melt formation tech, Chenucal reaction (-30 s) Chemical reaction (~3) 5) Chemical reaction (~30 5) -
Initial mell temperatre 1950 "C | 880 °C 1950 °C )5 s b i e 1,950C 1,.880C 1,950°C
Melt heatng techmigue DEH DEH _ DEH o
Power supply operation Constant (@) 150 kW Constant @ 120 kW Constant (@ 120 kW R S 150kW 120kW 120kW
prier to water addition 3 21 4 P s =
Criteria for water addition | 1) 5.5 hours of operation with 1) 5.5 hours of operation with 1) 5.5 hours of operation with EEARGR g 5.5 BiflH 5 Rl R

DEH input, or 2) lateral/axizl DEH mput, or 2) latesaliaxial DEH input. o7 2) lateral'axial

shlation reaches 30 cm ablation reaches 30 cm ablation reaches 3 cm Vi3 30em {%ﬁ
Inlet water lowrate'temp. | 2 Ips/20 °C 2 lpe/20°C 2 Ips20°C 3 3 : iters/ 0C = =
Water depth over melt S0+ 5em 3045 em 5045 cm ki, R 2 liters/Eb, 20°C Rz FZE
P:Wl.’l supply operation Constant veliage Constant voltage Constant voltage ey, A3 50em *+ 5em [Ei Gk
after water additi
l'est termination crileria 1) Meit temperature falls below | ) Melt temperature fells below | 1) Melt remperamre falls below

concrete solidus, 2) ablation is concrete solidus, 2) atlation 15 concrete solidus, 2) ablaton is

arrested, or 3) 35 cm ablation arrested, or 3) 35 cin eblation arrested, or 3) 35 cm ablation

limit 15 reached. limit 15 reached. limit is reached.
Operational Summary Successful: non-symmetrical Successful: symmetrical ablation | Successful: symmetrical ablation

zblation behavior behavior behavior

"SIL denotes siliceous concrete, LCS denotes Limestone/Common Sand conerete.

72 2-4 OCI ERRICEREShiza 2 UV— hoi 2 F3.1-10 CCITERICFER SN2 V— b ORI

Oxide CCI-1 CClI-2 CCI-3 Oxide CCI-1 CCI-2 CCI-3
Wit% Wit% Wit% Wi% Wit% Wi%
AlLOs 0.77 249 3.53 ALO; 0.77 2.49 3.53
CaO 8.54 25.88 16.79 CaO 8.54 25.88 16.79
Fe,0s 0.79 1.39 1.49 Fe,0s 0.79 1.39 1.49
MgO 0.60 11.47 0.85 MgO 0.60 11.47 0.85
MnO 0.00 0.03 0.04 MnO 0.00 0.03 0.04
K0 0.12 0.55 0.81 KL0 0.12 0.55 0.81
Si0s §2.48 21.61 59.91 Si10, 82.48 21.61 59.91
Na,O 0.00 0.31 0.66 Na,O 0.00 0.31 0.66
SrO 0.00 0.00 0.04 S0 0.00 0.00 0.04
TiO; 0.051 0.135 0.155 TiO, 0.051 0.135 0.155
SO, 0.514 0.505 0.434 SO; 0.514 0.505 0.434
CO, 0.901 29.71 9.80 CO; 0.901 29.71 9.80
H,O, Free 1.808 3.255 2.293 H,0, Free 1.808 3.255 2.293
H,0, Bound 1.92 1.11 1.40 H,O. Bound 1.92 111 1.40
Total 98.48 98.47 98.19 Total 98.48 98.47 98.19
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BRF BN, EATEROMER (BEH I ORE)
B RET UIRRAFOME (G HORE)
; o oilsRE, REAFomE (EEASEELL)
‘ L ) SBT3 B4F  AOMERTAl Lk TH : 3R PWR OABICIRA B 80 LT WA
18R 3 BEABFUENROGIETFMITHE S ET T2 27 M= — FIZo0 T (B3 B0 d a2 V— FO@EEEFIZ20T)
Z RN ERF 2 515 HBEAT 3 HIF R
[BE0 - bIB#IEE Az ] 3. 1-11 CCT EBD 15-25 531236 5 A~ OBHT R
ft# 25 CC I EROMETE,/HTEORET L MFROMEM Table 3-7. Debris-Water Heat Fluxes for CCI Tests Averaged Over the Time Interval
Lateral Ablation Axial Ablation | Lateral 15-25 Minutes after Cavity Flooding.
Test | Coner. | A piation Heat Ablation Heat -Axial Data Points Utilized for _ Heat | Concrete | Crust Note(s)
Type Rate Flux Rate Flux Heat Ablation Rate Estimates Tect Concrete Flux Gas Coivens
(em/hr) | (kW/m®) | (em/br) | (KW/m®) ;;:l’:] Type | @Wim') | Content Content
N Lateral: (19.1 cm, 51 min) Wese) | (wess)
N:39.1 395 (29.2 em, 66 min) Assumed heat transfer surface area: 0.25 m’
CCl-1 SIL 26.1 265 -, S Lateral: (7.6 cm, 54 min) SIL (PTE indicates that water did not penetrate
(US) -1 o, 35 g cl ws = e = sidewall crusts to cool the top surface of the
S:84 86 Axial: (7.6 cm, 53 min) : :
(13 om. 39 min) conum mteractmg with the sidewalls) .
Lateral: (19.1 ¢cm, 148 min) Asmumed surface heat transfer area” 0 50 m™
CCl-2 | LCs 4.0 58 4.0 59 1.0 (29.2 cm, 302 min) (PTE :ndicates that water was able to contact
Axial: (15.2 cm, 107 min) - the entue melt upper surface area). Water
(24.1 em, 240 min) ccr2 Lcs 650 341 @4 ingress at the mterface between the conum
Lateral: (19.1 ¢m, 47 min) and concrete walls also contributed to
CCl-3 | SIL 10.0 97 25 25 4.0 (29.2 em, 107 min) coolmg, but this effect has not been separated
(EU) Axial: (2.5 cm, 117 min) from the overall heat flux estzmate
(5.1 cm, 178 min)
“Heat flux ratio not evaluated for this test due to large asymmetry in lateral cavity erosion. ccLs (% 300 135 478 See Note for Test CCI-1.
- I
i R = nd
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£
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0 T
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R 2-15 CC IRBRIZBY 577 Y — KM OB 02 —
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E- 1700 1 i #— CCi-3 Power Off io-— GCI-2 Wator Addition g ! /--_ -
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3% 2-2 SSWICS EWe (77 VS HIER) Si—g0

Test Number
Paramerer -

1 2 3 4 L] 6 7
Meh composition 612568 | 612568 | 12568 | 4820023 | se23Tn4 | se23614 | s42664
(w1 % U, ZrO: Crconcrete) = - - e = = -
Concrete type Lcs SIL LCS LCs 1Cs SIL LCS
Melt mass (kg) 75 75 | 75 &0 &8 68 80
Melt diaseter | depth (em) 30/ 15 /s | 30/15 30/18% 30/ 15 30 /1% 3018
Basemat type Insert Tnert | Inert Inen Tt Inert Inert
Initial melt temperature (°C) 2300 2100 2100 2100 2100 1950 -2100
Initial vessel and = 20 20 100 100 100 100 100
coolant temperature (°C)
System pressure (bar) | 1 | 4 4 4 | 4
Water injection penod (sec) 665 760 [ 183 195 62 215 194

1 :

Water ingection flowrate (lpm) 4 4 12 13 6 14 13
Water igected (liters) 33 39 34 40 61 47 40
Condensate collecied 247 16.1 280 219 227 2176 34
over course of test ( kg )
Test duration (hours) 22 1.2 18 24 26 39 14
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Dryout heat flux ( kW/m? )

500
Mods! Quench data
I -+ LCS, 4 bat 4 LCS, 4bar
p Les, 1bat LCS, 1 bar
SiL, 1 bar SiL, 1bar
20 ||
R
| I [cs
I siL
0 T v v r
0 5 10 15 20 25 30

Concrete content { % )

{3 2-12 SSWICS HEE7 —# L Lister/Epstein EF /A0 FF A 7 7 b B o kg 1

H#2-3 CCIER (Thixors V— FEEER) Si—%0

Specification for Test:

CCl-1 CCI-2 CCl-3
Corium PWR + & wih SIL PWR + 8 wi% LCS PWR + 15 wi?s SIL
Concrete type” SIL (US-type) LCS SIL (EU-type)
Basemat cross-section 50 cm x 30 cm 50 cm x 50 cm St em x 50 cm
Initial melt mass (depth) 400 kg (25 em) 400 kg (25 cm) 375 kg (25 cm)

Test section sidewall
construction

Nonelzctrode walls: conerete
Electrode walls: Inert

Nonelectrode walls: concrete
Electrode walls: Inert

Nonelectrode walls; conerete
Electrode walls: Inert

Lateral/Axial ablation limit | 35/35 em 1535 cm 3535 em

System pressure Atmospheric Atmospheric Atmaospheric

Melt formation tech, Chemical reaction (~30 s} Chemical seaction (-30 =) Chemical reactivn (~30 3)
Initial melt temperature 1950 °C 1880 °C 1950 °C

Melt heating technique DEH EH DEH

Power supply operation
prior to water addition

Constant @ 150 kW

Constant (@ 120 kW

Constant (@ 120 kW

Criteria for water addition

1) 5.5 hours of operation with
DEH mput. or 2) lateral/mcial
ablation reaches 30 cm

1} 5.5 hours of operation with
DEH mput. or 2) latesaliaxial
ablation reaches 30 cm

1) 5.5 hours of operation with
DEH input. or 2) lateral’axial
ablation reaches 30 cm

_I'E_I-'l water flowrate temp. 2 lps20 *C 2 lpe20°C 2 lps/20°C
Water depth over melt 50+ 5¢cm 50+ 5 cm +5cm

Power supply operation
after water additi

Constant voltage

Constant voliage

Constant voltage

|'est termination cnlena

1) Melt temperature falls below
concrete solidus, 2) ablation is
arrested, or 3) 35 cm ablation
limit is reached.

|') Melt temperature fills below
concrete solidus, 2) atlation is
arrested, or 3) 35 cm eblation
limit is reached

1) Melt temperature falls below
concrete solidus, 2) ablation is
arrested, or 3) 35 cm ablation
limit is reached.

Operational Summary

Successful: non-symmetrical
sblation behavior

Suecessful: symmetrical ablation
behavior

Successiul: symmetrical ablation
behavior

"SIL denotes siliceous concrete, LCS denotes Limestone/Common Sand conerete.
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B

3% 2-4 CCT ERICER SN2 2 ) — hofk 0

Oxide CCI-1 CClI-2 CCl1-3
Wi% Wi% Wi%

AlLOs 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
K20 0.12 0.55 0.81
Si0; 82.48 21.61 59.91
Na,O 0.00 0.31 0.66
SrO 0.00 0.00 0.04
TiO, 0,051 0.135 0.155
SO, 0.514 0.505 0.434
CO, 0.901 29.71 9.80
H.0, Free 1.808 3.255 2.293
H-0, Bound 1.92 111 1.40
Total 98.48 98.47 98.19

17 2-5 CC 1 EBROREES H)/FF HOBES L IFROEER "2

Lateral Ablation Axial Ablation Lateral
Test | Coner. | 4 piodion Heat Ablation Heat -Axial Data Points Utilized for
Type Rate Flux Rate Flux I:'“' Ablation Rate Esti
(em/mr) | (kWmY) | (emmr) | (kWim?) | Flux
Ratio
N Lateral: (19.1 cm, 51 min)
N: 39.1 395 (29.2 cm, 66 min)
CCI-1 SIL 26.1 265 - S Lateral: (7.6 cm, 54 min)
(US) (5.1 em, 35 min)
S: 84 86 Axial: (7.6 cm, 53 min)
(1.3 cm, 39 min)
Lateral: (19.1 cm, 148 min)
CcCl-2 LCS 4.0 58 4.0 59 1.0 (29.2 cm, 302 min)
Axial: (15.2 cm, 107 min)
(24.1 cm, 240 min)
Lateral: (19.1 ¢m, 47 min)
CCI-3 SIL 10,0 97 25 25 4.0 (29.2 cm, 107 min)
(EL) Axial: (2.5 cm, 117 min)
(5.1 cm, 178 min)

"Heat flux ratio not evaluated for this test due to large asymmetry in lateral cavity erosion.
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465 3 ERRADO AR F RO RLT LR & MR €70

B AR RIZ ST L BE o FERSIC o0 T, EICEREL L HEHOEEER (FC
1) 225 DIcfTbhTal, 22T, UTOERICONWTOHRER~S,

(1) FARO B (A # U7 JRC-ISPRA)
(2) COTELS-FCI 3B (H A NUPEC)
(3) DEFOR E8 (A D =—F > KTH)

F, MAAPa—FTH, BRFLHEEFFEABERTHEY LT AKSET 2885087k
BEEFMLTE Y, Ricou-Spalding ML Saito HEMABAVEA TS, ZZTikZh
EOMEROTIZ o e ERIC oW T LIAT 5,

(1) FARO Bk (% )7 JRC-ISPRA) f04l

FICBEFEEAEBRTERDDIELNE TEHT L ADKT =TT LI5S 0k ES RS 5
EOTFREMARALSZ LA AL LEERT, YOIWMETOERLMHSL LTE, RICEET
OEERD 3y —AE S, WEEBREBROMMIL, FARO 50IF L EBE S TERMOS (REE:
T10mm, &7 : 1.6n") THd (FH3-1E8). EEEBEETIIFAT & WRThd ERESZOPRIC
TERMOS & R—MEO M ERF B, RARSRES N, ERFTRERE o8 EER L IEEE
BLEERT, FAROSZOIFCAERENEER Y TAR—E) ) -2y oL, FOEBCH
57 7w 7RI EMBL TEMYEZ KT —VICETEES, MEERTIEY) ) — A<y A 2ER
P TEEAETATDICMETMETH S, 1TL AL OERIEEH2Y 7 A (80wthU0+
20wthZr0,) THEMESF, TA FLILOAZBER Ir 25 Te= ) 7 A (TTwthU0;+ 19wthZr0,+ 4wthZr)
BHVShE, £, 2 0EBRIIRE - BFOKSGETEE S, EFEIEE - 77— kS
HTHL3r—AERMENTETNA, ERER/ T A—H, TIHIED (0.2~6WPa), =V T LE
& (18~177kg), KiE (BTem~2.06m), W77 —/E (Bafn~124K), =V LMK (1 5r—2A024
&R Ir 4. 1wthiBN) ThHD (fi#3-1 2R)

ERPEOERHRILTOLEN THA,

- RE - Ak R, BE - 77— EBROMhICEN TH AR IIREAEL Thied o,

s DTHhOERCEBVWTE, 2 vao—#aRrHbL, —8i s r—FRE LTI ERIC
R L7, kiR E LA BEHOMERR LY, —Hoa ) v AV =y MBRTT—1
Emic@EL-LfEEShTVWS (HR3-288),

o BEFEBIEIE, ZEALOEBRTY—AKECERL, BEATKEROKELnEBETET 2
U AOFE0%PRTFE Lz, 2l YAICDPROER Ir (4. vth) ZFENLEZBELEED
B 7 — AR OEBRTIE 100%IE < ARFE L (RER3-328H8).
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)R FH3 W 2 & iF HEWAT 3 547 FHEEH

o RITFOE R RERIIHBIR XL, 3. 2~4. 3m OFMETH Y, ERAT A—F (TMEH, K
E, o OLAETHE, 77 —AE) [TkELTUEL,

#13% 3-1 FARO EB=F ) w7 =l

FARD LWR et series—annin experimental conditions and debris dain

Test L6 L L1 L L9 LM LM LY LM LM L3} L33

Experimental condstions
Corlum compasitice® A A B A A A A A A A A A
Mielt mass® (kg) 18 “ 151 125 157 9% 17 17 175 kL 2 10
Melt temnperature (K) W 003 023 ETpL] Wiz M7 A M3 152 70 2000 3070
Melt mlease dinmeser! (mm) 100 1 (1] (L) 1m (L] 0y L] 50 50 S0 L1}
Miedn fafl beight in gas (mi 153 153 108 1 199 LIz L7 073 g nre [l nrr
Systcm preassre (MPay 5 58 3 3 5 2 os os os 02 L ] 04
Gas phase Sweam/Ar  SeeamiAr  SweomfAr  SieandAr  Steam®  Steam®  Steam®  Stean”  Stean®  Argon Argosn Asgon
Wister depth (m) 0E7 00 m 205 L10 197 m 14T L4 148 1As 1.60
Water lemperature (K) 539 536 535 537 536 A 425 a4 2 7 201 243
Weater suheooling (K) 0 [+ 2 U] ! 1] ] ! ! L i 14
Water Muss (kgh 20 285 608 623 330 G ki) 336 517 492 481 625

Dietsris bed dura’
Hand debeis, cake (kg %) 6.3 412 na 016 T4 . I KW TTHE W00 00 BE
Louse debeis (kg &) 12 67 X068 46,100 105 B4 BLSI 7T KLY T M52 00 EL 10D B9.92
Mean loose debris size (mm) 4.5 18 is 45 7 44 286 Nt EL] - 34 s

A S0 WL D020 wi % 105, B: 7T wi % U0y—19wi % Zr0d wih 71
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)R F % WFT 2 517

THREWHT 3 SIF

TR B

B~
il ;_ Lower electrod

£ = —ed
1T \1“@0&!1.2

(@ 50 mm, h=2.5m)

Depressuriser ~8—— fet-i=rt

Pressure equalisation (Ar) Q—fw '

for melt release _.'_.\;x‘_‘_L Main isolation valve S02
Lateral flap for % [T g

pressure equalisation Z o4 | Bt Dome

during quenching

Instrumentation ring

Release orifice
(@ 50 mm)

Elevation 0.00 mm o

Bottom plate

Elevation -260 mm (thickness = 40 mm)

112 3-1 FARO FEBhiERE (L-27 &) 1

FAT vessel (2, 1494 mm)

Internal cylinder (@, 710 mm)

(@ 650 mm h=250 mm)
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(b) Vieol‘ the cake after arla removal of () View of blocks aﬂerbmaking the cake
loose debris
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:Fﬁ : fiEED PWR wi&lﬁﬁ

H 7 Eh

HFEERT 3 54 AoIEEHE ik

183 BAFHBHEOEETMITES S ET 72 7 M= — FIZon T (3 B L S =2 V— NOBEFFIZ20T)

)R FHF W 2 & iF HEWAT 3 547 FHEEH

(2) COTELS-FCI #B& (B 7 NUPEC) ™ol 3.1 B) ot
FERIL, FTFFEAZESBNTOFC I E®2M<5ncERE i, V6 ESHEEMDL L
THW, ZORGIERFIFEREEHOLE 6T, RFFENESETH~y FRO TSN LS8 L
TRHREESN TS, {HE 3-4 (T COTELS-FCI EREBEOME 2R+, EREEEIT, V0, REYEER X
HEHWAF L ZOTICEMBD LK EOHEERER <D AL L —RLbiRah T 5, BRF
i, Y7774 PO L RAEFEN#M oA LI VBRERLTWS, Y7774 FBDIFIE
B ELEE 3200K T, 60kg @ U0 IRES W& MMEMATE TH S, 220 THICIX, FMHERTIES

FhORERTE 77 YRERESRES L, V0 REMSEME, BRCERZScn 0B ED 2L

PRETH D, AN b —s3%, @S82 6m, AEH 0 THFEKEZLTEY, A bLi—a
OHRIZIE, BMEBAZEDOAL P Yy Fr—DBREILTEY, ANV IRy v Fr—oOmEeELE
FAHRZELICLN TN KELZELSEAERAER L CEY, FHESEMIZLSE2VEIICER
EMTWa, A0 FS vy Fr—ofEE, EFOEWEREEZIEET 2720 CEX 3end oy
7Y —hHRRESh, ERaV LA K 2y ) — FHOBREEREWA<S ZLRAEL TN
B 2B, a2 V—brOESGEARLFELZRERTHS, Ef~v Y v 7 AL EREREA 13-

20w T,
15 3-2 COTELS-FCI E8g~ kU vz 2
Run No. Al Ad AS Ab A7 A8 A9 AlD All
FILMERE(*1) B B B B B B B B B
ZETILE kg 56.3 270 554 531 249 47.7 571 55.0 53
T—IL AR m 0.4 0.4 0.4 04 1.0 0.4 0.9 0.4 0.8
KHTH4—ILE K 0 8 12 21 0 21 0 21 86
#AE, MPa 0.20 0.30 0.25 021 0.18 045 0.21 047 0,27
SESSH AMR Steam | Steam | Steam | Steam | Steam Steam Steam | Steam Ar
N.20%
2FE, MPa(*2) 0.03 0.03 0.01 -0 -0 0.67(*3) | 0.02 0.14 0.13
E-2EH, MPa 1.34 1.04 0.62 0.88 (*4) 1.83 0.92 3185 1.08
4594, ke 5 25 42 6.5 0 0 38 0 4
HEDRE mm 6.7 6.2 7.5 7.2 8.2 5.2 7.0 0.38 48
1)l o LR B; UOy:55wi%+ Zr:25% + Zr0,: 5%+ 85:15%
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#ir FRE t@
Acil F, i 40 FR OO HEE ( e AR L)

. FEED PWR (/B8 Sk & 80 L 7= %

)R F % WFT 2 517

HEWAT 3 547

B

Electrical Melting
Furnace
(EMF)

_ Test Vessel
z S < (LAVA)

PT.G

800

N
v

PT
<—— Water Level

P.T

~1000

~2450

Concrete Plate

P.T

Melt Catcher

() mm

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

12 3-4 COTELS-FCI Sk fg1s!
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FHEEH

(3) DEFOR Bk (A7 =—F> KTH) 09

KIEO RO T 7 Vi EME AT~ 2 B TEBE S T4, ERosiFEico0 T, K77 —
v, IKVE, A bRSY, BEESORBEWL 0, EROE TERAERSh TV, £
H#REAME -5 DR TA, Bk, BEMEE, AL NER WEHYCZ IO, EmEY L2
ZARY TRFLOBENTEL 2o TV, BERMIZAN FMERTHO, AVHEENETICLY
KHPCHE T+ 5, DEFOR-E REOERR~ bV v 7 A% 8 3-3 [TFTH, 6 r— AOHEMMILCa0-
B0y (FEEE 2500kg/m*) OEEEPBMERENTEY, 1 4/—A XLV EROKE VO W0,-Ca0 (HHE
5000~8000ke/m") ZMER EHh T3,

EBRERL Y, B REESL, KT 7L LKEOERPRKENLLTWS, EBREOT 7 IR

REG &3 3-6 (2t 28, R a L7 120.655~0. TREL: K MENEORTHWAS, ERERE
3% 3-3 [2fFETTT,

f4% 3-3 DEFOR-E Hl~ KU » 2 =08

and the d p win the DEFOR-E tests.
Parameterproparty Mo
1 2 3 1 5 & T

Melt volume | 15 7o 35 35 s i 35 25
Meli initial temp.=C 1200 1300 350 1350 1200 1250 1280
Canlant volume, | 162 gL 163 0o wn 163 153
Coolant mitial temp., *C 13 1n g5 15 B3 &8 7
Water peol depth, em 65 65 65 40 40 E5 ES
Measurad porosity. X &0 T T4 56 50 63 65

3#3.1 (10) (ohoi:
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o (& TOFRE)
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FEF O PWR OAR ik 580 LN

)R FH3 W 2 5 iF

HEWAT 3 547

B

01262

-

0!4

N 7 ;
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" p .

1
U7
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-+ 3-5 DEFOR-E EERZEE
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i

AR, EASULER O (BE T OHER)
FEEETT WERERAAEOmE (REFHomE)
I, REATOEE (EESmERL)
: T PWR O/ S0k 5800 LIz NE

)R F % WFT 2 517

THREWHT 3 SIF

DEFOR- E7
{41 3-6 DEFOR-E B D7 U kg0

TR B
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18R 3 BEAFHEHNROGIETFMHITE S ET T2 7 MR — FIZo0 T (B3 BB L a2 U — FOEEERIZ20NT)
2 WRFHFRERF 2 5415 THEEH 3 B4 HhEER
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F16ure 5. Entroinment rate for isothermal jets. Experimental results: (z) @, air into air;
(&) +, propane and carbon dioxide into air; (¢), O, hydrogen into air; (A, entrainment
chamber inverted). . :
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