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1 AN

EitE O & i KO AEVER (FCIL: Fuel-Coolant Interaction, UL T, [FCI| L #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&EFCI'EMES, ¥£7-, FCID 5 HERE 1) b DEKERTIRR LIEL, 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 5 HEMFEEHIB VT H, SERG OEROLEEIIRETHDHZ 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
(FFIFEERS FCD) 1. RFIFARN FCL BSEENORIE (Y77 —LE) o4&k
FTThbHZ LiZxL, EBENSEKERE BV 727 —LE) THY., EEMICIIKERRERE
BRELGVWESbILTWD, £, EAARSL 7DBRTH, KT—LVOEENFRF
FRBANLD BREL, KEROBAERBELZ RLWRRELS D,
Z T, RFFEAERS FCLICERZBWT, BN TEMSNZEREICLVES
=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

FM JRC (Joint Research Center) DA A7 THIEFTICEBITAEBRTHY ., 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
. 520FNT UO2 iIREY (80wt%UO2 + 20wt%ZrO2 & 5\ Mt 7T7Twt%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 DKIEIL 0.87~2.05m, K7 —NDH 7 7 — )LE|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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(2)

WFho FARO ERICBWT Y, mESRM. BESRML LIT, KEATBROREE
FEB SN2 oTh, EHAAL 7 B TWD, BB REHZELOH &
LT, F—AL14 OfFER%ZK 312 1Z77., BMYOETICE EH EFIE. 88
Ml (3F) TEELTWAZLERDLNMD,

AR OB F L BIZOWTIZ, KT —LOREEIZE Y ZOBENELLTWS,
R IFRBNFCLE MR L /= — R (®BEREPSES T —VE) CTik, KiE 1m
DFE T, BRIOKIESPRITFEL, BVIZEMY =y FOE EAKRT—VEITE
ELTHBTERE LTS, —F, RKTFFAI FCL A BE L=/ —AL L
T, ERIN =T LAEEDRES (L1) REETEYT 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 EBEISEEEGFEZEEMITITOAI-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 (Al0s) & UO2EEY (80wt%UO2
+20wt%ZrO2) KAV SN TEY . 7/ 27 1.0~1.8kg, UO2iE & WIE 2.62~5.15kg,
KT =NV OKEEF 1.1m, KT—ADH 77— EL 4~123K OFPH TLE S
EEOr — AR TbhTW5, £z, KT—IVEBHDLDOHT AEANZL DA MY
HaebH 25 L TRETBREFREIELr —AbiTOhTWV5,

TAITFTEZRWEERTIE, V77— KOBEITNE Y Hi L CARESIBR
NREAEL, BT 7 —LOBFE (r—R 27, 28, 41, 44, 50, 51) (. SRV H
Bdd%5E (F—A 28 KU 44) ITKETBREPBRETHRRTH-T=. —F. UO2
BEVMERWEZERTIX, V77— VEIX4~123K OFEHET, SR HR LTI
KARTIBRIIRETT, ALY DY DBETH, BEPOEENRZ L, HDHW
X, KF—=nNDY 77— VERREWEE (F—2R 46, 52, 53) |[TKEXIRREIE
HENTWDEA, TFAXFEBRPRIITAI SO —2 L0 b 1T EEWFERT
bolz, B, F—AATIIKERZEBRIZEES oz LHIBT SR, EH AR
A 7 P HEE SN = RN F~DOEHHHRIT 0.01% TH 5. K3.1-4(2, T/V
IS (F—% 42, KEZEBEREHY) & UOREYW (—R 37, KEKERELRL)
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DENERETRS, TAITORE, AFOENEFIZ, HKBD/hZE 5, U0z
BEMIZHATESHTHH A, £ 1,750ms B G Tld, BIFICED L&A EEl S h
T3,

LS, TAITE UOREMD T — AT, KEXIBRORBAEDA EOBE
BRERRDLIFERLR-THEY, TOEBENRTOATWS, KFEEITALVITO 8~
17mm (2% L UO2iEEWIEL 1~1.7Tmm TH Y , UO2REWD FHHv/hE <, RiF{kiE
HOREEBRKEVWZ LOLHBRERIK T —ABRERA KLV, MY HTOERK
FHELEAEELRD D, £, TAI T, BENNSOWI ELKELETT
L—2T7 o7 L, BFMICHEDST=-DIT ) TOGEHAR LT RotmEZL
T3, £/, UO2 BEWTIZ, KLFRM &K L -ERICRmAELL.
Mo, @B —AKEIGIZ L > THEALZKBERERRIEICRALTWSZ XY, &
NOBRERE 2o TKERBBOBEEZHEL TWL B2 5 TNS,

(3) ALPHA £5

BT HEFFERT JAERL TITONIERTHY , YT 727 7 v MNEORTIFR
MBRBNOEBRZZALHCTH L L LI, BREOFEIEL2FMETAsZ L 2EH
L EMERE AN AESED RS (ALPHA : Assessment of Loads and
Performance of Containment in Hypothetical Accident) —¥g C3Efifi =417,

EBREEOMELK 3.1-5 (TR, ERTIX, BRAT VM (FEKFHEME)
HOHWIRMET A I =LA EENORDIERMY (T vy MRIGIZE D INER) %,
ALPHA & OBER PR B RNOK T —VICE T EE5 0 TH 0 | HiERT
ARG A RRIINE 4m, & 5m R OERE 50m3 ThH 5,

EREHROERO—E LK 3.1-3 (1277, K3.1-6 (Zi%. KEATIBRELAELLN
KR —ARL LT —2R 016 OENIGEZRLTWDA, 605 L 9 IZE
71 LR35 0.18MPa LBV HDTHo 7=,

BEA T VAMOEE (—A 102~104) Tix, KT =L DOV 77 —)VERK
FWVIEE THRERBROBETBB STz,

BILT LI =T AL BOBEMPOERTIE, Z<OFr—2AREBIATEY, &
MYER BREKESN., 7T—NKYT 7 —VEEZELESETTbh, SHIZ, At
MESESEEHROY =y FEERI B — 28T T\ 5, 77— 002,003,
005, 009. 016, 017 % Tr018 %, A4 20kg, FHEKIES 0.1MPa T, 77 —
IVEE T3~90K TIThhcb D TH Y, WFN L KETBESBHISh TS, BRt
WEREZ PRI 7= —2Z 001, 010 KT* 013 Tik, 7—2 010 D AKETIBHEH
Bllllahiz, ZO37r—ADEHITEERENR RN LD, ZOEREKRICTBW
TKREZBROBEOFEOETEETHY, ZORENLL, BRVOBETENRS
WEBSIIKAKBREORELLTVWI EWREN TS, KT —&fafik s L
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r—2 014 Tk, KEKBESBHI S22 o7, —F,. 7—A 008, 012, 015 %
U 025 Tit, 0.5~1.6MPa O#IF THREIENEZE(LIETWVDA, EKbHEW
0.5MPa O — ADHKETBREVBBH SN, Zhb LY, BEHEIENH 50T
Y77 — N EOGEIIKETBEBRI/ANMG SN L2BMIZHD Z LRI TN,
Jr—2Z 006, 011, 019, 020 & UF 021 1%, FE@MME S EEROY = v FEF
REEIT—ATHY, 37— ATKERIERNEB S/, KETIBEOFIET
=N 5568 L MRINDEERH D | B & BHEHKOHIESRIED FCI Dt
BIZKELREEBLERIFTZLEETELTWD EERATOATVS,

(4) COTELS &

COTELS &L (M) FEFhRELTHEME (NUPEC) 23ENAESRBIOERIF L
HHRFMEEZR~L2H R THY, ZOHEOR THEMWP KT —VICETLIZLEZD
KERBREOBEFEEZRARDIERL LT, V7R VENLREFHhEV ¥ —
(NNC : National Nuclear Center) Dhgk % AW/ EBENERE SN TV A,

EREBEOWMEL 3.1-7 12, ERFURVERO—EELR 3147, Z0FE
BT, BKIFOIET T 7 o7 v PEERITRRICE SO TRBEHNRE S 11,
BERMIZIZ, BKIFOLETT 7072 TR, RFFAESNENMEE CHIBT 2
T U ARKERNTHY, o, RFFERGOBKBL L TEBBOMIELZE L
TW5, £7-, LOCA ZEEELTH—F U ABXENTHDHZ b, BETIFHE
WMAERKEOK T —Nidfafok (72— E 0~86K) & L, K%L 0.4~0.9m T
bb, £, BEEIL, UO:2: 55wt%, Zr : 25wt%, ZrOsz: 5wt%, SS: 15wt%?D
BREMTHY., TRV T L2HNOEENLEE L TEL DRI &1 X 5 1B
L7ebDTHD, ZOBEMIIE. EH~y FFEEEORITHYET 2 5em BO YV =
v P CKT—MZHE T SHETW B,

KBI4ITRT 8 —ADERTIE, V77— LERKEVWT—RLED, T
DEBRTRKEBATBEIREL TRV, RPN LRENDOREL LT, F—R A1
B 5HHAIRERZR 3.1-8 17T, £/, &/ —ADENCEEZK 3.1-9 7T, &
B>y b EKT—ANERL7-E% Region 1) Tik, 2AENEFRR LN,
FORITEMPD DT RNVFPKRT — L OBBIZEBRINDITON T, BRNITEN
BEFLTWD, BRIP KT —VICHET LEEE&ROEN LFIZ, ERHO%E THE
BIlRbREREELZT, EHEAFEE, EFEL LIZ, BTEEICHHT S,
o, KERZBEVELCTWRWED, T—AKOHT 7 —VERKEL RS LH
HOED EFEIINS L RAEAICH T BES N TWD, BRI LEICE L Tid,
KE0.4Am IZHBWNTH, 1FEALE (90%LLE) BRFEL TED | RFRIIZ DT
— A TH 6mm ThH o703, T FHEEDEVIFEITIIED NS RELBERPBHEEB SN
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TWa, FIOES ERE L RFEICITHEERH Y FIIED) ER IR LziE
PO OBYREN XA THD L@ES TV 5,

(5) TROI %8

TROI E5EEE 1L, @EFE 7 %R (KAERD ICRESNTVWHEETH Y,

FFECERIER SN TV AHEEZAWT, OB OGBEHOKERTIEREH)

(ZHT A1FREBET DI LOTH D, ERIEEOKIEIL 60cm 7> 5 130em F TEH

B LT3, TROI EREEOMELK 3.1-10 1Z77, BN, FCLIZE

TOEPEOHRIZONWTOERNBITORTETEY ., Kx REROBEMMIZONT

Betah &

# 3.1-5 IZ TROL EBOEEHRUEREZ R T, ERTHONAE MR EZLUITIZER

R
ZrO: ZfE A L= EBRTIZ, W oDy —RATRERIBELBRI SN,
UO2ZrO2 IR A ER L= EBRIZHB\ Tk, 80%UO02+20%Zr02 IREM &
70%UO2+30%ZrO2 IREW Tld, RARDFHOKETIBELBH SN, 2
i, R TH D 7T0% U024+ 30%ZrO2 B A Y & AP ThH 5 80%U02+
20%ZrO2 IREVOMEIZL 2O TH D LEE SN, FERMORED
(80%UO2+20%Zr02) TiX., REOREIZFE O PWIRIESER S, £h
R Z 151, R — R L F~DEBRHRE /NS LTS, SBIT,
HEMDOIREY (T0%U02+30%Zr02) T, Bk L7ZiEEOFIZZEILH1E
Bl Sz, BLFANOZEFLIZOWTIE, BbROZ 7 X b ERROEZ L OO
EHORRECZLDOEERINT,
UO2ZrOxr & RIEEY (UO2ZrO2/Zr/Fe) #{#EH L7-EBTIX, 2 2DREL
RIS, BRRMEL., LOBEORZWVWERIIL DIEDEICHERE
THRRL R oT=, EBRVBMZONIZERY O FCL EBRICEAL T, #iR
I3k x ThHDH, EBE TROI 51 ERTIIKETBRIZE-LHA, 77V 1HE
FMIRHEThoTe, ZOMBRICEALT, HIANHOELLE FDKE
SUBH OB S L OREENER S,
WThOERBFIZENWTH, KETBENBH ESNT-OIZ, AN TRH S
BE EIXEMY OBBELRBVEE TH D,

(6) SERENA 5
SERENA %523 OECD,/NEA O A THEi SN 7o KEKIBRBAD DD T
Y= FThHY, O2 OB DERE (TROI XU KROTOS) %fEH L/-ER, @
T —H DT, BT = — FOFHE R O 2 — RO F~— 7 2XET 57200
ERATROFEN L RDNTRRE, OFEKT T > FEBE LICIrEE, 2=
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HEJL LTW5b, ZZTid, SERENA EB TThi /- TROI & K U KROTOS 2

BEEAL-ERICETIMELERT S,

% 3.1-6 |Z TROI (TS-1~TS-6) K& KROTOS (KS-1~KS-6) EBROEMHKEW

HRA2RT, EBRTHAONAEERMRAZUTICRE T,
B — R L X RIS < BBETIE 01%RE, KE<Ld 0.7%
BETHSH, TROI EHROF KROTOS ER LV L KEL Ao TS,
KROTOS i 1 ktDEE, TROLIZZWILDOEE TH S Z L rH, KROTOS
DI BRI R X ERGBERFE VLA TFHINA-0, BRI T S
"B THDH, LLARRSL, KROTOS @7 TROI LY b EWARA NERER
LTWaZenb, ZOBRMBERIZLETHLLEZIDONS,
LLTo TROI 28 Tik 70%U02+ 30%ZrO2 #5Et (Wb 23L& Z@H L
THEY, ZOFE, 80%U02+20%Zr0s RE (Wb 5 IEHEY) OBEA L
D HBREOBENRKEL BoTWH I ENBEIENT, LT, kEK
BEOREBIIRBRIL =2 T AOHEICHRST LA TWAS EEZ LTV, L
ML, ZOHRIXSERENA YuP=2 NCHESNT-, EE., TROI
O KROTOS OB 25\ T, 80%U02+20%Zr02 #RED F5 75 T0%UOz2
+30%ZrO2 #RELL D < HMBEOBENRKRE WERMNBHI S L TWD,
L7ch->T, @& IEmPOMOZEHIEERH D &V I FRIZ2NT
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# 3.1-1 FARO EBFEMHRORERE %]

S| L U0 | BRMER |RIEE| GBI & REUEN| AR | V77— E | KRR

B RIS ke K mm MPa m K B
L-06 0.8 18 2,923 100 5 0.87 0 2L
L-08 0.8 44 3.023 100 5.8 1.00 12 el
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 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 il

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

[1MEA BTFh%Es Tve7 72 o7 FNEERSEM] Tk 134 3 5

# 3.1-2 KROTOS EB &4 R UOERE—E[1]

B .. |U0: | Bh | el | | KE [ 777 —nE| e s B
m | FEPIAMT | ge | meke| BEK | MPa| m K by m% | ~ommaE
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=03z 0 1.52 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%U02+ 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%U02+ 21%Zr0=| 0.79 3.03 3.025 0.10 | 1.08 79 [ ]

37 | 79% U0+ 21%Zr0=2| 0.79 3.22 3.018 0.10 3 &2 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 g B I 83 o ® 0.04 %
47 [80% U0+ 20%Zr0=2| 0.8 b5.15 3.023 0.10 5 B3 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 T 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

3.2-16



# 3.1-3 ALPHA EBR&EHRUHRE (1]

I S E S Eh A | A T ) V7 & — L FF
pell E TR B e e | ME Dksomse| s
002 Fet+Al203 0 20.0 |2,723.15 0.1 1 84 ]
003 Fet+Al203 0 20.0 |2,723.15 0.1 1 81 &
005 Fet+Al203 0 20.0 |(2,723.15 0.1 1 73 ®
009 Fet+Al203 0 20.0 |2,723.15 0.1 1 84 &
016 Fet+Al203 0 20.0 |2,723.15 0.1 1 78 &
017 Fe+Al203 0 20.0 |2,723.15 0.1 0.9 87 ®
018 Fe+Al203 0 20.0 |2,723.15 0.1 0.9 90 &
001 Fet+Al203 0 10.0 |[2,723.15 0.1 1 80 TR -
010 Fet+Al203 0 10.0 |(2,723.15 0.1 1 76 [ ) Va4 = e
013 Fet+Al203 0 10.0 |(2,723.15 0.1 1 89 TER
014 Fet+Al203 0 20.0 |2,723.15 0.1 1 1 gafn
008 Fe+Al203 0 20.0 |2,723.15 1.6 1 186 a=E
012 Fet+Al203 0 20.0 |2,723.15 1.6 1 184 mE
015 Fet+Al203 0 20.0 |2,723.15 1.0 1 171 e
025 Fet+Al203 0 20.0 |2,723.15 0.5 0.9 145 ® mE
006 Fet+Al203 0 20.0 |2,723.15 0.1 1 75 i 1
011 Fet+Al203 0 20.0 |(2,723.15 0.1 1 83 & bt by Rl
019 Fe+Al203 0 20.0 |2,723.15 0.1 0.9 92 ® TR B
020 Fe+Al203 0 20.0 |2,723.15 0.1 1 92 TR Sy RS
021 Fet+Al203 0 20.0 |2,723.15 0.1 0.9 92 [ ] bt Ly R 2
102 SUS 0 20.0 2,070 0.1 0.8 91
103 SUS 0 20.0 1,950 0.1 0.8 0
104 sSUS 0 20.0 2,070 0.1 0.8 40
[sMEA BEEHES (L7772 o5 MARBRSIE Tk 1343 3
% 3.1-4 COTELS EB&LMRVEE—E

UO:HIE | PRMER | GRMRE | ZEAL) KTE e
%% ID - ”ﬂkg - 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

Ab 0.55 55.40 3,050 0.25 0.4 12

A6 0.55 53.10 3,060 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

A-10 0.55 55.00 3,050 0.47 0.4 21

A1l 0.55 53.00 3.050 0.27 0.8 86

LY UOz @ 55wt%., Zr @ 25wt%, ZrOa: : 5wt%. SS : 156wt @RS

[l E A

T

e
+E=

[V ET T2 257 FETSIR S TRk 1343 A
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L IERBRES RS S L, BT — 0 EICHET 5,

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

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

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

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

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

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

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

UT. FEBRRUBITHRICOWTEIZELZED S L &bz, mALZERET 5,

3.1 MCCI EBDO# =
(1) ACE 51

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

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

1 OECD/NEA “Second OECD (NEA) CSNI Specialist Meeting on Molten Core Debris-Concrete
Interactions,” NEA/CSNI/R(92)10.
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R 7 Y — M4 &R 3.1-1 1T T, EBRYP, BRFLIXY V7 AT v OER
TMESNEM T —NVEBRT D, 27 ) — MRRIEIR—ZA~vy FOFIZHHE
BIHZ L VE=F—ahd, BB, KERIL, GHKOEKEfTDRY., FIA4%E
HTiTbh/i=bDOThH 5,

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

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

(2) SURC-4 E5k2
SURC-4 (Sustained Urania-Concrete Interaction-4) (3¥EYV 5 4 7 [ELHZE
Fr (SNL) TfThiiz MCCI EBDO—o>Th b, AEBRIZ, =— FEBO=HDOE
PRIZVERIRE (ISP-24) ITBESh TV 5, EREBOMEREZHN 3.14 (T”T. H
FRORIED DIERT VI DFEFIFEMERENICRBEIN TS, T=27 AL
521 F0EIF MgO TTETWD, 220 FDOKE Ii%, B 60cm X EH = 100em,
MgO 7 =27 XA LEDEZ|E 10ecm TH D, KD DIEDKIZEE 40cm DER
BRIAVZIV—PFTHY, RELHEAOBENLREINL TV D, 200kg DAT
VAS ($) Fe: 73 %, Cr:19 %, Ni: 8 %) CHEEESHERY (FP) (Te: 0.5 kg,
La203: 1.17 kg, CeO2:1.23 kg, BaO: 1.1kg) %, 227V — MEENHLET S
E TR D, (WFEREE T ABHOEEZBET 5720, BEMLKE 14 5o
THHH 0.5 BREIBMAIZ 20 kg DV a =7 AZBMIICEHENL TV 5,
EBRFERZK 3.1-5 1277 (KR T, MAAP 23— RIZL B0 F~—7 f@tiis
BELE#HLTWD), BllZhiza 7 ) — MREERZIIH 55 D ORFRT 245~
27.5¢cm TH 5,

2 “International standard problem No 24: ISP-24: SURC-4 experiment on core-concrete interactions,”
NEA/CSNI-155, 1988.
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(3) SWISS EBa3

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

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

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

(4) WETCOR 354

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

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

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

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

4 NUREG/CR-5907,” Core-Concrete Interactions with Overlying Water Pools,” Sandia National
Laboratories, November 1993.
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~3em BEINTEY, HEARE LR L T, AZBMET D 555 57T 5~6cm &£725 T
W5, PRI TIE 515 0k TIIREITE E TWRWA, 555 430F Tidkge L 7=, 45+
JAE TIZR/ATHICIE 410 o HE R B L, HKFFATH 2em IZ2>TW5,
RUIRE %X 3.1-15 (T3, £ 560 43 % TlEA 1800K T—E L R>TWBHA, £
DHEITERHITET L, 580 43EIZIZH 1500K £ TET LTV,

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

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

(5) MACE Z&5

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

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

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

5 M.T.Farmer, et al.,” Status of Large Scale MACE Core Coolability Experiments,” OECD Workshop
on Ex-Vessel Debris Coolability, Karlsruhe, 1999.
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L7z 72 MBEREIL, ED% 30 431348 0.TMW/m2 THRE L, S HIZZEO%IT
BAIET L THREZICIE 0.15MWm2 E CRT L7, K 3.1-19ITRT X912, BE
7 ZAMIF U TRAT VEBERIZEEZELTEY, BIICZ 7R BRI NLZEHS
IZBE->TWe, 77 A b BRI ORIZZERBER SN - DI 30 5tk L HEE S
NTEH, ZhiTLY 30 7UBEOBWRENMET Lz BEIh TV,

M1b EBRTOKT—NL~OBRFAERER LR 3.1-21 (T7-d, EKIIEEDS
50cm t7zofclim, FLHTRERGID 147 & ICHAI T, B&OIX
AMW/m2 3 ¥ . 30 43 T4 128 0.5MW/m2 £ TIE T L TW5, Z OHIREIZHK 90kg
NEEL., 772 MERERLEERBELOATWS, £0#%®D 30 57MTH
0.AMW/m2 |[Z/EF L, EHLAREIZAB L REDOBFRE & 2> T 5D,  3.1-22 TR
TEIHZ, 77 A MEZIEFN 6em TH Y, BMREE T TR INZT OBFKREHFDS
NRWed, 77 A MIBKERDH S LBEINTWDS, 7T A MIBZOIFEEICE
L. 9em &S DERFBPFER SN TND, ZROERHIL 50 pHEHEES LTV S,
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
B3 60kg T UO2Df@ A X Y BV 3200K F THEMBA I W=, ITMH DX A 7 Al
TMI E OB 2 B LI-MR, ¥4 7BRTH LT ALY EL DEBVNE
FhaZ ¢ ZBEL, EROBAESEZHOLEMEKRTHS, a7V —b—FF 7
DONEIL 0.36m HHV ML 0.26m TH5H, T I T, 0.26m (IftdEE (WETCOR,
MACE-MO %' MACE-M1b) L DHEEODT A7 bt (BELEEOK) %
05¢L7bDTHD, a7 V—HMIERNTT7 bOEA Y MRS EHEELEXZR
BRaAaryI7IV—bFThHbd, 27V — FNHICITIBEHHFAOBRENPEB N T
W5, BETHOBEMYIT, BREEIEER L CTHEEMBA I, 7T5kW [ZRAERO 11 %
\ZHHYS T 5, HEKIZ, BiBK%E Jet b L < IZ Spray T 0.02~0.2kg/s DE BFii B TR
BRBALE 6~15 B EITIT> TV 5,

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

6 Hideo Nagasaka, et al.,” COTELS Project (3) : Ex-vessel Debris Cooling Tests,” OECD Workshop on
Ex-Vessel Debris Coolability, Karlsruhe, 1999.
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Rl r—ATHBH, # 2 BB EL TS, Zhix, =227V —MERIZ
o THRALEKECLVERMFLORFIERELCTZEaTTah TS, KTFOE
IZ2WTIK, —2R ba L 7r—2R 5 CRIEDRFROMAVPHERINTEY , BRF.L
EARKDHEERTIERL, a7V — MEICX Y BA LEKEFICE Ve 4
CEbDOTHLEEZLNRTVS,

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

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

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

(7) FARO %8

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

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

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

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

(8) COTELS %8 (57X hA)

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

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

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

(9) BAZ LR/ EERT

7 J. D. Gabor, L. Baker, Jr., and J. C. Cassulo, (ANL), “Studies on Heat Removal and Bed Leveling of
Induction-heated Materials Simulating Fuel Debris”, SAND76-9008
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ZOERIT, KTI—NVHIEIAHEICHEBI STy R, NHOBRIZLY
BT DR FEHRL-ERTH S,

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

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

(1 0) DEFOR-A 388 9 10

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

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

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

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

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

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

10 Pavel Kudinov, et al.,” Development of Ex-Vessel Debris Agglomeration Mode Map for a LWR Severe
Accident Conditions,” ICONE-17, Brussels, 2009.
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STWD, KERFEWIZ R FOE{EETe/2, K 3.1-32 IZ7-T B0 r—FK
BRUPLRDI2L 2%, ZZT, SRERMFLOBERN%EZK 3.1-33 IZ77, T7Y
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# 3.1-2 WETCOR E8 7 7 A b bHAK~DOBAFH

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

Heat Flux
Corrected for
Varying
Crust

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

589.0 8600 + 3200 0.20 + 0.08

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
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Buss Power (kW)
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RUBBLIZED DEBRIS

1em MEAN DIAMETER
ASS 1.5
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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
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Temperature, K

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

B : UOqe-55wt%, SUS-15wt%, ZrOz-5wt%, Zr-25wt%
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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)

9
o
g 1250
£ 1000 f
= s B/C-5 (26cm LD, Trap)
S 500 f
E . W
o 230 B/C-9 (36cm LD, Trap)
G PO RO NI GO T I N N WO T T 1 T A 4 ) pop o s pog o f e b g g E s s

O 10 20 30 40 50 60 70 8 90 100
Time after Corium Falling (min)
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Lower ingot Upper particulate
debris (34.5kg, debris bed (21.5kg,
10~12cm thick.) 10~12¢m thick.)

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

Upper particulate

concrete
(34mm max. thick.)
Concrete trap

Case (2) : BIC-3

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

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

L Concrete trap y

Case (1b) : B/IC-4

Creviee  mgot debris
(2~5mm dia.) Gike)

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

Congcrete trap

_

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

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

HERE% kg K mm MPa m K B
L-06 0.8 18 2,923 100 5 0.87 0 L
L-08 0.8 44 3.023 100 5.8 1.00 12 L
L-11 0.77 151 2,823 100 5] 2.00 2 L
L-14 0.8 125 3,123 100 5 2.05 0 L
L-19 0.8 157 3.073 100 5] 1.10 1 L
L-20 0.8 96 3,173 100 2 1.97 0 2L
L-24 0.8 176 3.023 100 0.5 2.02 0 el
L-27 0.8 129 3.023 100 0.5 1.47 1 L
L-28 0.8 175 3,052 50 0.5 1.44 1 L
L-29 0.8 39 3.070 50 0.2 1.48 97 A
L-31 0.8 92 2,990 50 0.2 1.45 104 L
L-33 0.8 100 3.070 50 0.2 1.60 124 L

¥ 0.8 DA O 80%UO2+20%Zr02, 0.77 D& OFELIE 77%U02+19%Zr0z+4%Zr,

FARQC furnaen
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Steamveming —— ]

Flag for T .
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d‘u‘l"i;ng qumming 1
b [0 1= [— - iy FCT
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3085— |
2000 ——
i
Waler
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~240
-390
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Aol fubse
claging dise (W)

4 deteciors
L Aeleaze lube

{0 = 50 mm, h = 2.5 m}

e b irTOr By TEM drive

Vidoooam
miection vaiva SO1

Main isolation vabve S02
(& =120 mm)

Dame
Release veszel

Mali
Instrumantation ring

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

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

Heating sectons

Bakbris catchar

@ = 880 rmm)
Botam plats
{thicknaszs = A0 mm}
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#3.1-6 COTELS (A) EBR&EHRVER—E

Uo:#l& | FRpEE | ARDRE | FEXES KT V77— NE
%5 ID % ¥i i MPa = K TREETIRRE
Al 0.55 56.30 3,050 0.20 0.4 0 —
A4 0.55 27.00 3,050 0.30 0.4 8 ==
A5 0.55 55.40 3,050 0.25 0.4 12 =
A6 0.55 53.10 3,050 0.21 0.4 21 —
A8 0.55 47.70 3.050 0.45 0.4 24 E
A9 0.55 57.10 3,050 0.21 0.9 0 =
A-10 0.55 55.00 3,050 0.47 0.4 21 E
All 0.55 53.00 3.050 0.27 0.8 86 =

%
%

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

~2450

1400

PT

PT

()

Electric Melting
Furnace
(EMF)

Test Vessel

Concrete Plate

Melt Catcher

in

. Pressure, T: Temperature,
: Gas sampling line
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#£317 BATLRY T EREH—E

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

INITIAL BED GEOMETRY

y
’

Heoee

FINAL. BED GEOMETRY

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

# 3.1-8 DEFOR-A EBROERSM
HAL | Al A2 A4 A5 A6 A7 A8 A9
ERIRE K | 1253 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
KT F TO R m 0.18 | 018 | 02 | 018 | 0.18 | 0.2 02 | 0.18
KT — VR E m 152 | 152 | 15 | 152 | 152 | 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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