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MACE ZEB% (Melt Attack and Coolability Experiment) (X, KEEAAWIZEFT (EPRI)
DS FEMET D RANE NS R Om AWEIZ B3 2 [ERR G 5T CTh 5, T DOERTIE, Bl
LA a7 U — MRICHE T LTI, WREFE OO RICHEKRT 2R E2EE L TR0, K
BBEBRNEENTND 2 L&, FERIY O U0, KON 710, 2 FR 5y & 5 5 s O 4
AWT, 51T, EEREMBUC L RERORAZEE L TWD Z ERFETH D, E
BRAEE OBEE & X 2-4 127~ 97, MACE SEBR CIIHIL D ¥ 72 2 M0, Mlb, M3b, M4 @ 4 [F]DHE
BN EMESNTEY, FOEEEIE2FA 2-1 1TRT M EBROHZ a7 ) — FOHIEET,
Z OMIT Mg0 2SHW BT WS,

M3b & M4 O FEERAER A KT 2-5 K OKIff 2-6 (123, WIhobr—2xt a7 —h
REDHRET DAER L oo T D, EBRBORERUF DD O BLRILE LD L, AL
FEINCRZE Y T A MBS VAIEECEEL SN TEY, 77 A M TFEICERB RSN,
7T AN EERE & SAYEE LTRBEIC A o TN D, AL RN BIREKA~DOB R A RS &,
HKEZ OB, KREVBURRERS>TWVDNR, BES T AMBERINS T AL
SRS BlE LT SARE S DRI TIE, BURAIME T L CWb, BEZ 7 A RO &
ANVKNEDHEECEV 7 TANDOTIZH DT 7V OBENILE SN DR E R oTz &b
SNTWD, LnLBns, 77 V0RMMZRGBINCEG LS ADN=ALELT, 77
A MIAECLBHE~DRKKR P2 7 ) — NI AL D27 T A NRAAEHNO DT 7
U OMEH R STV D,

5-3-53



FfF2-1

MACE 5 oD = 385 £ [10)

| MO Mib M3 M4
ERFLEIENEER (k) | 130 480 1800 480
U0, 56 65 57 57
avoy—tk [ M
Eﬁm%ﬁﬁﬁﬁbémm_ - -
HLEE R R
o). (27 Y=} 29 19 14 14
Ao E)
ERNF DEEREE (m) 0.15 0.25 0.2 0.3
EERE DR YEIRE (K) 2000 2350 2250 2280
EEmhim DR PR E (kW) 100 130 300 130
oy J— O RRER | AKER | AKER | 71 BER
a2 U — hERHE (md) 0.3X03 | 05%X0.5 | 1.2X12 | 0.5%05
a7 U—FEOERE (m) 0.33 0.55 0.55 0.55
AT (m) 0.5 0.5 0.5 0.5
%J }:: . frlegws @T; " - BELLOTl\ﬁ lu—lhﬁ BY-PASS LINE
i !.IS WATER INLET "— :‘“:; 4 bk t L —
g]uﬁlﬁa _L_']_:} _":." o ”: . _E 6.5 T FILTERS EXHALIST
GF WATER ‘Jn‘ :‘ ﬁf‘ &*: . /;=_-_;_F?l___
I = \: @B + —TC- = —,:.; |- waTER SPRAY
W : § = ] /N
500 GAL = ] @ R N
3 S g %ﬁi‘_ _J

QUENCH TANK

| OVERFLOW TANK

X{+ 2-4 MACE &% 0% OECD/MCCI S8k g o)

5-3-54

320 GAL

fre]

PLMP

SPRAY TANK

%DRNN GRFILL



35
3‘] —
.25
E
2
¥ =
£ 20
)
h=]
515 .
E =+ Centarlina
E = ME Quadrant
o —— SE Quadrant
SW Quadrant
5 —=— NW Quadrant
= = COICO2 Gas Release
0 —
0 50 100 150 200 250 ano 350 400 450 500
Time [minutes)
=, V‘\\b—
(5 mRET—4)
2000
¥ — Melt-Water |
— Input Power
/Onset of eruption ! )
1500 :
_E H Periodic eruptions
= I T observed
= H
= 1000
=)
=
w
<F)
I
500
0

0 50 100 150 200 250 300 350 400 450 500
Time (minutes)

(AL F D BKR~DOBGRH)

i e
- [T VENT HOUE
-
ELEVATON s OLCANIG FORWATIZN
1 o TOTAL WiEE = T2 by
sl ( -
] ! A
| |, CORAMENBEDOED WM
ol DEnRS D, L e || Ve ERRSEED BECE THATEELL W
1 FARTICLE B2 TOTAL / - FRGM BOTTON GF
el [0 -~ o L mansicn recE
T B

WSS ® A48T by e

1 PROIBETED PITIAL SLAFACE
R — ELRWATION DF MELT= 30em

wocenaEson, |
— TenHGH W1

soeweu chusr 0
MATERRA, TOTAL — ;

MASST BBy 90

(——— EXPOSED TUNGSTEN
THERVETAELL [ TP

HATH B FROM WEST sSUTH

(FEBREEIRAE D)

X{+ 2-5 MACE-M3b 2B fk 510

5-3-55



40

—e—Cenlerline

35 ~—#—NE Quadrant -
—r—S5E Quadrant -~ -
30 BW Quadrant Vs

—*—NW Cuadrant
— —H2 Gas Release

Ablation depth (cm)

-25 0 25 50 75 100 125 150 176 200 225
Time (minutes)

(T mRET—4)

4500

| —Melt-water
4000 1 — Input Pewer

3500 -

Wim

2500

2000

1000 4
500 4
0 T T . T

-25 0 25 50 75 100 126 150 175 200 225
Time {minutes)

(AL F D BAKR~DOBFH)

Heat flux (k'

o
(=]
(=]

&
+75 fﬂ
£+ 70 = 1 f\w T
e \ | 1
e SIDE WAL GRUST )J
-7 mssg
458 /
+80
i UPPER CRUST
a0 - 68 om THICK.
?) LOOSE SIDE WALL DEBRIS FRAGILE WITH CRACKS
e Z M 7ky
) 2
|7
425 \ 2/ ﬂ—?"%% 7 k] MEEROMATENDD
+20 = ? e
F+ 15 I \\g |2 - SEGOND S0, RICH
£0 L + }?\_\ ] Porous REGION
5 . 4 9__,.
o P S - NITIAL CONCRETE
17 SURFACE LOCATION
% 7 F
10 j
15 1%
e \ 2
2% Z - DEFTH OF ABLATION
£
il S i
.38 - W . [
40 . 7. [concreE . 2
P et
a e %
50 L a0 . %]
. | ‘ -
I ' ]
| = = |
: — — :
VIEW FROM WES
NORTH N 30UTH

(FBRERIRE D)

X{t 2-6  MACE-M4 2k iE HL010)

5-3-56



(4) COTELS 3 (HA NUPEC) 01

T VK FERGRC D U0, 2V U A EZFE NI 536 (FC) &ar 27 U—h RIZET
L7200, 2 Y & AZHEEKRT 5 5EERMCCT) 25 LT\ 5, Kt 2-7Ti2=> 27 U — K Eo U0,
2 Y 7 MIEKRT D EROBERIEE 2R3, K 60kg OEMKRLD 10, =Y 7 A& EXUF T
MBVRE S H, ZRERO2 7 YV — MNRECETSE, TO%EMEFEMEICLY =
Y7V —=hEDa VT LEZNEL THAEEB R L TV 5, MIBE L RO T OREEZ
BLTEY, a2V v LOEmILERDOHEZRB AT A—Z L LTS, FERZIZa 7Y —
MEEIZIEK T LTV, £/, ZEESIT 2en BETH-7, £72, Hft 2-8 [TEBREZIC
E{b L7222 ) U AW 288 LR e R0, BRI > TR, TEixA
YAy MRIZR S T DDORBEINTWD, £, 14Ty MROFEFITITOUHFIR S
MR R B D,

COTELS i BR CIL, WI N b T 7 Vick a7 U — MEENAET THDHN, JfT0 SWISS,
WETCOR, MACE &I3H7eV, 227 U — MZEFFELELTWD, i, LLTORME &5
ENTND,

c T TV ORAAL EBRIRT 7Y B~k AT 7Y OHERE

T 7Y Ear s U— NEOBERIZBITAMEMEEIKE T LA EREOERK

B R OB T 7 VISR S U T~ DR K

TRE 7> 55K 7=~ D B IT K 7 — L ~DEGHE I 1T 100~650kW/m* FLEE TdH - 7223,
I OBGRHITIBABUER LV IS, KRS HIZEWBREGE N 2 H T 5 Al ReEn & 5
TEDRBEINTND,

= — Electric melting furnace
: (EMF)

Water injection nozzle

B 1o | e g | e

Instrumentation nozzle

= B
Test 1
g @/? - est vesse
g
840
U

Induction heater

N\
180

( : N | Concrete trap
\\ N
2T RN F I \ T2
N =t -§ R
\\ =
§ EB! §\ Removable bottom
100

[} 2-7  COTELS #ERMEE (227 U— bk ED U0, 2 U 7 AZHAKT 5 EE) 1Y

5-3-57



Concrete Temperature (K)

2000 |
1750 |
1500 f
1250 f
1000 §
750 |
500 f

250

} Water Injection On (C-5)
| Water Injection On (C-9)
C-5(26cm 1.D. Trap)
C-9 (36cm 1.D. Trap)
10 20 30 40 50 60 70 80 90 100
Time after Corium Falling (min)
(=27 VU — MRIREZAL)
C-5 Lower Ingot . Upper Particulate
Debris (34.5kg) Debris Bed (21.5kg)
Flow Chanpel

~~

Crevic

A3

BN (Dia.: 2~5hm)
Discolored Concrete Region

(Max. Thick.:55mm)

Pebble Bed
fax. Thick.:15mm)

Concrete Trap

~—

(Dia.:2-3¢jm)

GRER1Z D =2 ) v AW O FX)

[Xff 2-8 COTELS C-5 2XBR Dk 1

5-3-58

\ T/C Location

300 (mm)
5
ic
300 295
Concrete Trap
—_—
320



(5) OECD/MCCI #&Br  (ANL) [oibiziis]

OECD/MCCT #%BR1%, MACE ZZBR=S° COTELS iRBR DA Z £ H MCCT 3B TRIE S 7= %< D
TTVHERA B =X LKLY T A NOmAWE (K 2-9 R OXA 2-10 2fR) % & &1
W Z L2 BRI E LT, LT ORBRNFE I,
© 77 A MR - GREGAER  (SSWICS #R)

SSWICS BBRIX, 7 7 A MINA~DRKA T = AL ERKIZE DREE, SHIL7 T A
N R 2 R D 7o Ol FE M STz, ARBCEE OMIEZ X 2-111R L, RS —5
RN 2217 T, T A MENOIEREBIEOKE LT, T3 v FUSIZE Y U0, Zr0,
a7 V) — My a Epr L3257 7 U BRI & Ak L2 O BIZEKRT 5,
RREEEN L 2 7 ) — RO RRAR DR AT L2Vl 7 = Tl CTh 5, kR
BEIZ7 7A N EEICBTD FI7A407 0 MEGRRICE VSN D, #BRFER LD,
RERY T A MIFRENT, 77 A MNITHEAMPMRATSZ EICXY, BYEE
L EOBGRR AT AN TEDHE LTS, HIZ, SSWICS RERTHR LN R
AT MR 2 EREOF S — S o ARITIC B W CHEBEICET TX 5 X 9,
Lister/Epstein ® K7 A 7 7 MERHET /L ~O#I N Toi Tz, RBRER E 2
Bz Lister/Epstein 7 /WZ K 5 THIOHE A KT 2-12 1273, 2 OFBREE R
BLOZNLIZESWETPRREIC UL, 227V — 228 LT 7 VIZxf
T 5 LK —N~D KT A7 v MEGEHRIZ, ) 400kW/m* THY, =227V — L EH
EEBICAVERITIRT L, &A% 15%E DL ECIiE 100kW/m* & 72> TWnd,

©  WEREAE SR (MET 3U05R)

a7 Y — NpfRREN 7 7 A OB A A @im T SRS, RURICHEEES T T
AN EICEHT 577V &OERB(EEHNE LTS, 7T A MNRAKRER & [FERIC,
T A MINOIREMOKE LT, 743y MRIGIZE Y U0, Zr0, k=27 J— k
& ERROY & 5T 7 U ARBRIRE & AR L O _RIZEKRT D, 7T A MRKEER
EDEWNTE, RREBRICB W CIEREEEMENC L AL AR T 2 2 & LOIER A
PEIRTENCGRT T 2 OMALN G = 7 U — MR 2 1 7 2 FEREf e R & As
LTW5, T A METRATIKEKEDOEERBRE ST NHEONDT 7 UMEH
BICESWT, R R & EHEORBRZFM L T\ 5,

@ EMi2wkotar 7z V— MRERE (CCI #BR)

T 7 VI X 2 BWIH 22 IR R OMUIBE DR BB A SN0 T 2 2 & & BIICFE i S
Tz R BRAEE DT 2 M OREE & XA 2-13 1R U, sBR S & A 2-3 IR T,
TNy MRISICE W AR Lz U0, 7Zr0, kO¥ar 7 U— by a Tl 3577
U BRI & BREEEIC L VB L TV D, B D D 2 T IFRBMEORIEE & £
ML, BVvo2mazar 7V —MIEVEWELTWD, T2 a7 U — MIatER
IR VFEENEZ GILTW D, HERRLOEMT, filBEDa 27 ) — FORKIZERE
I3 30em (Z3ET D £ TREZME L2RICEKEITY, HKE, RKREFESD 35cem

5-3-59



ZHGE L 7R CRIR AT LT %, ABREEE I A M E A 3% L, HEAKEIC
R END 7 7 A MIWEREE 52T, 77 A FOBBAREICET 57— 25T
D (TfF2-17T5), a7V — MEEEZZE 2T 3EEBENITHhTWD, CCI R RO
ay 7 — MR E R 2-4 127 T, CCLRBROT 7'V — /KB OB R & X 2-14 1278
L, VAR O S-HHR L % X6 2-15 12 g, F 7z, sk OREIREORKIX 2 X () 2-16
Lrﬁ FIREFR T 7 ) — b OGE, IRIGM EANRES A OREIXFFRE & 72> T

DITH L, zﬁaﬁzxﬁj—kw%é,@%ﬁmwﬁﬁﬁfﬁﬁiwk%<ﬁo
TEY, REIZETERDH D Z ENRSNTWD, £ 2-51R-T X 51T, REE)

SAEES ) & IR T M OBR RN HEE S Cns, CCI-2 3Bk (R AR 27 U — 1)

DY, MEES R & R IEFERRE EHEE S TWD DTk L, CCI-3 3l (XREHR
ay 7 U—1k) OfS, MBEHFROBRERIE, KAMED 4 FRERESVEHESN
Tn5,

@ 77 A MHERER

AT LREO@DO BRI L CTEi TR Y, O SSWICS ik Tk S iz
7T A NOBHBBIEBE 2R~ 28 B L, @D 2 RnRBHER O M EiRIRIE Tk
HEE RO 2 MORBRMNTHONI T\ 5D,

AT OFERTIX, 7 7 A2 MRIKRBRCIA SN2 EAA) 30em D7 7 A MIfEA
Mz T, 7 T7ANOBEZRELTND, KIRY 7 A MEERBREE OME % X 2-18
WZRd, 77 A b EIHORREICERWEL 5%, 77 A MEERFORENL T T X
%@%%%ﬁﬁ(Wﬁ%u7?XFK%$¢é%k®mﬁ)%ﬂﬁbfbéo7?1

FICHERE T 2 HKE R OMEH T 7 ) O EICER L TZ 7 &2 FNIZHAET DIRT)

&, KRB OHEOND 7 T A NOBBIREZ k35 Z LIc kv, FEHHRICE
WL, 77 A MR LT EOBER & #t 2 RTREMEA RV Z E R EN TV D,

%A D 2 WotRERBR TIL, HEKTOSIBIRETZREHE (lance) ITLD 7 T A
E&?ﬁ?é?ﬁé%iﬁﬂib BB HERESHBICLY 7 TR MWEﬁaa“éﬁE%?EUE
LTW5, ZHAUTE Y, BLRIZEVIRIETO 7 = U FRIED 7 7 A NREDHER S
7 T4, 77%%%##k%<ﬁ?¢é &R STz,

OECD/MCCT #RERAE R B LU N DHRAEF BTV D,
« WAL, RER7 T A MDA EL, BMREEEET D,
7T A RNNGBHENDS &, BAENEL Y T A MREITKIEIE T 5,
« 7T A FOBEIC L BHKDBNEBIZIRA LSS,
CVERMOMEHIZ LY, BB ORI IRy RS D,
a7V — A TR VIREBRIGERAOND,
TS OHEIFLIE, CORQUENCH = — REICKB S5 TETH D,
F72, CCLFBRITOWNT, MAAP 22— RIZ K W R F~— 7 B3 T T,

5-3-60



| No. #9110 5 ZEE

— — — — — — — m— S — — — — — — m— — — — e e e )

CCI-2 R (GREFRTaL 7 ) — 1) OXRUFv— 7 i CiE, EUbREO R B LR |
ORI BB IZRREL D Y — A D3 AT ﬁiou,ﬁmﬁ@%%ﬁ&bf%ﬁﬁ&%%ﬁﬁ&:
o BT 300W/m*K, FEMEENREOFEE n 12 0 BRE SN TND, 2 2T 300W/m*K 1%, EEED D
MCCT FEDXREMAEMRENL, BELHIEEEZBET 2L, ERRREBOMEL Y & 1 HRRE/ |
M (K 2-19 12RO CTREIBEIS A 60%FRE Of) (27252 &2 5BE L (3 Tféﬂﬂ\l
é iﬁmaaa%fiJﬁﬁﬁam&%m@ﬂﬁﬁﬂm&r&%ménfwé Lk, |

KA S ] LA AR E ST B, = ORE & VIR :JvAmr'
'77%'(_-'4?'2‘ 20 2M) 1, BTy —7 LBELIA "o'%t\“z;_%;,_'"ﬁ_rj@{;ﬁ;i‘ (=
£ 2-21 Z W), FERCTIZEKRNTIL 25em FRER B AL TV D DKt L, MAAP f#HT Tl 33cm
BREORERELL>TWD, EEFmOREREIT (K 2-22 2/), EBRCIIEAKRNIIX
29cm PR A SN TWD DTk L, MAAP f#HTCIE 33cm FREE DR B R L /> T 5D,

| No #9112k 2 Zll%

CCI-3 R (AR a7V — k) OXRUF~— 7T Cl, STMEsEREE L TR !

ijﬂm: 8OW/m>—K, {RIBE 71611 300W/m*K, n|Z 0 WFRESNTWD, ZIT, 80W/m-Kix, |

| CCT-3 BB CIE, TR A M OB A MIBE R D 1/4 FRIE L HEE ST\ D = &#g,%ﬁm!

| ORI W S0 /s RIEE LCRIESAT S, SOREIRED, 3V |
LR O (KfF2-23 BR) 1%, KV ERT—XITE<RoTW5b, £z, KIFMOR
Bt (K 2-24 282), EBRCITEKENTIE bem FRER B I TV D DKL, MAAP fiF
HrClLs. Tem BBEDREE L > TWD, IBESFROEREEIL (Xff2-25 /), FEBRT
VZEKATCIE 29em FREER B STV D DK L, MAAP fEHT TIE 27Tem FRE DR B R & /e -

TW5,
cCl *ﬁﬁ%ﬁ%& L7~ MAAP «\/%v—ﬁﬁﬁﬁ X0, diEMEERE A wEY) ;a&”é#é

c]: Dfxﬁiﬁﬂﬁﬂﬁu 9 N k75> G éh—(b\é if\_, 1Xﬁ@§%j3 ié‘f*&j 71:—
fﬁﬁkwﬁﬁﬁ@ﬁﬁ%miM@@%4@ E#E%T%é_k#méhfwéo

5-3-61



Q —,
.0 . F7Y

o 3 oo 7,
awg)—k

8 "2 . ¥ o wo b

&
=]

v oy,
F oy

(a) #F 2 F~DOidk (b) 57 U O (c) # 7= FoOikiE
Mff2-9 HESHTWET T UHEHIA B = X208

e N g = OVERLYING WATER

PARTICLE BED & VOLCANIC FORMATIONS
FORMED DUE TO MELT ENTRAINMENT
THROUGH PERMEABLE CRUST

UPPER POROUS CRUST - GAS
AND WATER PERMEABLE

4

~— CONDUCTION LIMITED THERMAL
T BOUNDARYLAYER GAS PERMEABLE

CcL

T
™ CORIUM MELT POOL

a a .| - bECOMPOSING
4 | CONCRETE

a =] - R DRAWING ILLUSTRATION OF SOOLABILITY
4 A . WECHANSMS DBSERVED I MACE
- 4 DIRAMARIG T MCCINGES
o DRAWH BY T KILSDORK 34746
a DATE. 418
FLE Mace Coolabiity Mech FCDWGHACIA

(£ 2-10  FEE S TWDKINELY T 2 | o

5-3-62



FfF2-2 SSWICS #ER

(F 7V EHRER) &p—Eh

- Test Number
1 2 3 4 5 6 7
fﬁ'ﬁf;ﬁg‘;";ﬁ_‘}mmm] 612568 | 612568 | 612568 | 48200023 | 56237714 | 56236114 | 8426064
Concrete type LCs SIL LCS LCS LCS SIL LCS
Meli mass (kg) 75 75 75 60 68 68 80
Melt diameter  depth (em) 3015 3015 30/ 15 3018 3015 3015 3015
Basemat type Inent Inert Inert Inert Inen Inert Inent
Initial melt temperature (°C) 2300 ~2100 ~2100 ~2100 ~2100 ~1950 ~2100
w'f;”;ﬁdME c) 20 20 100 100 100 100 100
System pressure (bar) 1 1 4 4 4 1 4
Water injection penod (sec) 665 760 183 195 622 215 194
Water ijection flowrate (lpm) 4 4 12 13 [ 14 13
Water injected (lirers) 33 39 34 40 él 4 40
E':‘td::‘:: ;“;’gﬁ‘fh y U7 16.1 280 219 22.7 276 314
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Parameter Specification for Test:
CCI-1 CCI-2 CCI-3
Corium PWR + 8 wi% SIL PWR + 8 wt% LCS PWR + 15 wt% SIL
Concrete type” SIL (US-type) LCS SIL (EU-type)
Basemat cross-section 50 cm x 50 cm 50 em x 50 cm 50 ¢cm x 50 cm
Initial melt mass (depth) 400 kg (25 cm) 400 kg (25 cm) 375 kg (25 cm)

Test section sidewall
construction

Nonelectrode walls: concrete
Electrode walls: Inert

Nonelectrode walls: concrete
Electrode walls: Inert

Nonelectrode walls: concrete
Electrode walls: Inert

Lateral/Axial ablation limit

35/35 ¢cm

35/35 em

35/35 em

System pressure

Atmospheric

Atmospheric

Atmospheric

Melt formation tech.

Chemical reaction (~30 s)

Chemical reaction (~30 s)

Chemical reaction (~30 s)

Initial melt temperature

1950 °C

1880 °C

1950 °C

Melt heating technique

DEH

DEH

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 input, or 2) lateral/axial
ablation reaches 30 cm

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

1) 5.5 hours of operation with
DEH input, or 2} lateral/axial
ablation reaches 30 cm

Inlet water flowrate/temp.

2 Ips/20 °C

2 1ps/20 °C

2 1ps/20 °C

Water depth over melt

50+ 5cm

50+ 5cm

50+ 5cm

Power supply operation
after water addition

Constant voltage

Constant voltage

Constant voltage

Test termination criteria

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

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

Successful: symmetrical ablation
behavior

Successful: symmetrical ablation

behavior

“SIL denotes siliceous concrete. LCS denotes Limestone/Common Sand concrete.

5-3-64




Feft2-4 cClRBRIHEMENT=ar 7V — ok 1

Oxide CCI-1 CCI-2 CCI-3
Wit% Wit% Wt%
Al,O4 0.77 2.49 3.53
CaO 8.54 25.88 16.79
Fe.0; 0.79 1.39 1.49
MgO 0.60 11.47 0.85
MnO 0.00 0.03 0.04
K>0 0.12 0.55 0.81
510, 82.48 21.61 59.91
Na>O 0.00 0.31 0.66
SrO 0.00 0.00 0.04
Ti0- 0.051 0.135 0.155
SOs 0.514 (0.505 0.434
CO, 0.901 29.71 9.80
H-»O, Free 1.808 3.255 2.293
H,O, Bound 1.92 1.11 1.40
Total 08.48 098.47 98.19
Fft2-5  CCI RBROMBEST R,/ R I7 M OR A L BGR R OHEEE 1
Lateral Ablation Axial Ablation Lateral
Test Concr. . . -Axial Data Points Utilized for
Type Alﬁ::::on :ﬁla: Al;;::::m gﬁ:: Heat Ablation Rate Estimates
(em/r) | (kW/m?) | (emmr) | (kWim?) | Flux
Ratio
N Lateral: (19.1 cm, 51 min)
N:39.1 395 (29.2 em, 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 em, 53 min)
(1.3 cm, 39 min)
Lateral: (19.1 cm, 148 min)
CCI-2 LCS 4.0 58 4.0 59 1.0 (29.2 c¢m, 302 min)
Axial: (15.2 ¢m, 107 min)
(24.1 cm, 240 min)
Lateral: (19.1 cm, 47 min)
CCI-3 SIL 10.0 97 2.5 25 4.0 (29.2 em, 107 min)
(EU) Axial: (2.5 em, 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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FEE3 B DK PR ORI T8 L AR 7 L

R DK FICIE T LI A ORLALBIGIZ DWW TIE,  EICIEBUR - HIAF A EH
(FCI) ZARDI0ITbNTE T, 22T, UTOERICOVWTOHMRZIRR5,

@ FARO 7Bk (1 # Y 7 JRC-ISPRA)

@ COTELS-FCI 3% (HA NUPEC)

@ DEFOR i&B& (A7 =—F > KTH)

FE72, MAAP =1— R T, WRlFE ODOENRER T LT LKEIZE T3 256 Ok FbF
ExEFHMELTEY, Ricou-Spalding FHRHZF 721% Saito DX NHWL LTS, Z 2
TIEZN D OMBERXDICIZ 2 > T2 FEBRIZOW T HET 5,
(1) FAROGE (A % U7 JRC-ISPRA) M

FIZENFERN THERP D LD T T L AOKT—ZHE T LGS DRSS
FAHEDOFREMEZR D Z 2 HNE LR T, YWiEEETCORBREXRE LTE
D, BIARETORERD 3 r— AL ST, @ E B E ORI, FARO 21X & 3B
75 %% TERMOS (N£E 5 710mm, {AFE ; 1.5m") ToH D (Kff 3-1 ), KL E Tl FAT
&P D5 BRAZR O TIT TERMOS & [Al—NE D MR B A &, BN E Sz,
FRER FNE LI QB9 BB & 3R & [FARC, FARO 2 DIX CAEM S R = Y 7 L
E—EY ) =2y L, TOERICHD 7 T v 7 I Bl L TR % 7K
T IHETIE D, RIERBRTIZY YV — ARy /IR TIREZRET 57201
IMEFRETH D, 1TE A EOREBITMRIM =2 Y 7 L (80wt %UO0,+20wt %Zr0,) THEfi S,
F A N LIl OBRBER Ir Zgiea ) v A (TTwt%U0,+ 19wt %Zr0,+ 4wt %Zr) AV B
oo Flo, ZL ORBITEL « SAFUKSEMECEE I NN, THEITKRE - 727 — LK
HTHL3r—AEBINTETWD, ERRBT A —21X, WIHIES (0.2~5MPa), =
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THT Y T LD 500057 b L7222y, 2 UMD EOERE Zr (4. 1wth) ZEnL

7oA SARIE DY 77 — LK OFER Tl 100%0T < A3k Lz (Kff 3-3 &),

Wi OB BRI IR R X <, 3. 2~4. Smm DOHFIPHTH 0, R T A —F (WIHE
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#f+3-1 FARO

FARD LWE test senes—muin expernmental conditions and debns data

Y SAWEPEEE

Test -6 L8 L-1% L-14 L-i% L-20 L-24 L-27 L-28 L-29 L-31 L-33
Experumental conditions
Corium composition® A A B A A A A A A A A A
Melt mass” ikgh I8 44 151 125 157 L] 17 117 175 9 92 T
Melt tempe rature (K 2923 3023 2823 nn 73 373 3023 023 352 3070 26EM) 3070
Melt release dismeter? (mm) 100 LY 10 L] 0N 1] liy [21] 0 50 ] 30
Meh fall height in gas (m) LE3 1.53 L@ L. 199 112 L.o7 073 .59 0n.74 07 nI7
System pressure (MPa) 5 58 5 5 5 2 s s s N2 0.z 4
Cras phase SteamfAr  StcamdAr  SwamfAr  SicamfAr  Sieam®  Sicam®  Swcam® Stcam® Swcan® Argon Argon Argon
Water depih (mi 187 100G 2 105 L1 197 102 147 1.44 148 145 .64
‘Water tempernure | K) 539 536 5315 537 536 ELI 415 424 44 7 2a1 23
Witer subcoaling (K) L 2 z i 1 1 o I 1 o7 L] 124
Water Mass ikg) 120 255 (2] 613 330 Lie Tia 336 i17 492 481 [
Diehiis bed duta’
Hard debris. cake (kg. %) 6, 33 14, 32 U] 0. 16 T4 .31 31 MWMB T7.48 30 106 0.0 58
Lo debris (kg %5 12.67 30, 68 146, 10 105, 84 80,51 73.78 141.8 70,77 #4.52 0.0 83,100 B9 92
Mean loose debris size imm) 4.5 iz 35 4.8 ii 4.4 26 MNaf an = 34 1s®
A B0 T V0200wt % ey B: 7Tl % UDa—19wi.% Zrda—3 wi% 25
Release tube
' F’"F:’;Tf//mng disc (W)
] e S alectrode
_E'_ EE;\_\_\_\_\
J. I vdetectors 1, 2
Release tube
Mirror system drive |_— ._| (@ 50 mm, h= 2.5 m)
Videocam
Depressuriser == tection valve S01
Pressure squalisation (Ar) : w‘\
for malt release L= Main isclation valve $02
Lateral flap for ]
pressure equalisation T | Dome
during quenching "
h? Release vessel
_I_
Melt
Release orifi
elevation 2330 mm i = Release valve S05
¥ Instrumentation ring
Overflow elevation ) r
1835 mm 7 Release orifice
-
Water initial level e ' $ N0
1440 mm N L]
o FAT vessel (@, 14%4 mm)
m ] )
e ] Internal cylinder (&, 710 mm}
|
b Annular space
a "1 Water
Instrumentation rack
|
Debris catcher
Elevation 0.00 mm (@ 660 mm h=250 mm)
. Bottom plate
Elevation -260 mm (thickness = 40 mm)
[fF 3-1 FARO 3BREEE (L-27 3kBR) M
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(2) COTELS-FCI 3B (HA NUPEC) M09

ARRERIZ, JESRERINTO FCI B A D -0 FE i S iz, V0, BEWEEm L L
THW, ZORGFFNEE O A7 63, JENES T~y FNO FEEm b ERE L
TREIN TS, KT 3-4 12 COTELS-FCT RIS E OB 273, WRBREEEIL, V0, IREGY
ERAMSELBENF LT O IR LK EOHAEERZMRRD AL B L — 310 HERL
ENTW5, BXRIFIX, 77774 MUAZOF L EEEFEMEA DA VK VBRI T
W5, 777 7A FLDOIF 13 &R 3200K T, 60kg D U0, IREW Z INEARL FIRETH 5,
LOIETERICIL, WM ETE T S 0DRERT D77 VHEEENRE S, U0,R
EWINtRIS, BRRFCER Sem ORPMED Z EMARETH D, A/ P L —NF, BHIK
2.5m, MK 90em THEMRZ LTEY, A/ MLy —"OFZE, @SIBAZED AL
FrvFr—RREINTEY, AVIFryyFr—OEmsa2BbIEs2LIch) 7F—
NAKEE LS ELHBREZFEm L TV, FEKARITIE ISRV E I IZEES LT
Do ANRF ¥ v TFry—OFULERIE, FEFOKMNERIRE 2 BT 572DIEZ 3em O =
Y7V —IRREBIN, BRIV DL K a7 ) — MNEOMAEERZR~L Z &30
RRERoTND, 2B, a7V —FDORPZIFHAREFLCZRERTHD, R~ Y v
7 R & IR 2 FRAS 3-2 1”7,

#fF 3-2  COTELS-FCI #Br~ 1~V » 7 &

Run No. Al A AS Ab AT AR A9 Al0 All
WILEERE(*1) B B B B B B B B B
ETILE, kg 56.3 27.0 554 53.1 249 47.7 57.1 55.0 53
F—ILKZR, m 0.4 0.4 0.4 0.4 1.0 0.4 0.9 0.4 0.8
KYTO—ILE. K 0 8 12 21 0 21 0 21 86
#FIRE, MPa 0.20 0.30 0.25 0.21 0.18 0.45 0.21 0.47 0.27
SRS H R Steam Steam Steam Steam Steam Steam Steam Steam Ar

N.20%
=[E, MPa (*2) 0.03 0.03 0.01 ~0 ~0 0.67(*3) 0.02 0.14 0.13
E—4FE H, MPa 1.34 1.04 0.62 0.88 (*4) 1.83 0.92 3.85 1.08
{uT 9k h, kg 5 25 4.2 6.5 0 0 3.8 0 4
BEEPRE mm 6.7 6.2 75 72 8.2 5.2 7.0 0.38 4.8
*y= U o LR B; UO.:55wt% +Zr:25%+ Zr0,:5% + 858:15%
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Electrical Melting
2 Furnace
o (EMF)

Test Vessel
/ / (LAVA)

P.T.G

< 800

P.T
&—— Water Level

~1000

~245)

Concrete Plate

P.T

Melt Catcher

(] mm

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

Bf} 3-4 COTELS—FCI 2R LEfE 5]

(3) DEFOR#&ER (A7 = —F > KTH) ¢

KIEVEREOT 7 VG HMZ TR D B TEMEIN TN D %@%@ﬁ?k:omf K
BT =, KEE, AV MRSy, BEVEEORBEFRDLHT-DIC, RO TR E
i SAVTW D, AEBREEE & X 3-5 (RT3, kb, %mam AV N, mENA
VI EOEY, WEIZ L TIEHT T AR TRLALOBEERFTRE & 72> T D, TERIIE A
»%ﬁ%?%@/x»#%iﬁ@?;ibmﬁ;%Tﬁéommwﬁﬁ%@ﬁ%v%Uyy
A Felt 3-3 1", 67— ADVEFIT Ca0-B,0, (B 2500ke/m’) DOEE{LWAMEH &
NTHEY, 1 r—2FTL 0 EEORKEV W0,~Ca0 (B 5000~8000kg/m*) M H STV
Al

B R L0, KN, KT 7= EKEORBERRENE LTS, RERE
DF 7 VARG A K 3-6 (RT S, EHARE T 1% 0.55~0. 7 FRE & REUVENE D
NTWD, ERFERERM 3-3 1T TRT,
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#f+ 3-3 DEFOR-E

Experimental conditions and the measured porosity in the DEFOR-E tests,

BB~ 1Y 0

Parameter/property Mo,
1 4 3 4 5 & ¥

Melt volume, | is5 70 35 315 i5 a5 25
Melt imitial temp., ©C 1200 1300 1350 1350 1200 1250 12800
Coolant volume, | 163 163 163 100 oo 163 163
Coolant initial temip., *C 13 1 85 15 83 BB T
Water pool depth, cm 65 65 65 40 40 65 65
Measured porosity, ¥ 7 74 56 50 b8 65

X{+ 3-5 DEFOR-F 5kt 1)
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(4) IRETE TR DK TR TLEIE OfENTE TV
K FREOIR@D ORI FALRRICONT, Tk THEAx OEBRIFZEN THhNB Y,
FIR BRI OWTIFMHEBAXN b IREI N TS, T 2Tk, R bBRIZET 54
XA HWT, WRFLY = v hORT 2L VKT — IV OFRMCH T Dk L EIE & 5F
fliL7z, FHBIXE LT, MAAP 2— R THEHINTWALUT O 2 2O AW THEA AT

ST,

a)

(Y

Ricou-Spalding OAHEI;
Saito O FHEI;

Ricou-Spalding MK F-{LAHET 2

Ricou-Spalding OFBEIE, ZERHF~HT AV = v hEEHIEZT o FLA R
VREBRNLELNZLOT GREEE XXM 3-8 28), FEHOWK (2K) B
AV xy MZEoTmy A3l CREIAEN), Vv NERMEN RS &
HITHIINT 5 Z & ST BB TH D, RoMFEH %2 X 3-9 1TRT,

INZANV I 2y bOT V=77 v AT 5720, FEFOFE (OK) 732
NWEYxzy MIZ M AV ENDEBR, TOZ ML A INTFTET AL
Vrxy "RREINKFETLHELT, MEYzy hOZ s LA A MHEE

(m/s) %, WK THZTWD (Xff3-71&H),

Y
ment:Eo & udj (1)
Py
T, E ixmrbhLArArMEE

Ve M [m/s]

dj

Py 1 V= MEE [ke/m’]

p, : KEE [ke/m’]
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Fig. 3. Molten debris jet breakup and quenching.

KfF 3-7 W 7V DY 2y NI L—r T e 7 F O &P

135 Extension 10
1. np, 2 chamber

_.—No. 2 chamber

—_

L

Fioure 1. (a) Leading dimensions of three chambers.
(b) Dimensions of extension to no, 2 chamber,

Entrainment chamber

No. 1 2 3
H in. 8.7 13 3
58 89 89

Din.

X} 3-8 Ricou-Spalding T kLA A1 | FEERLE R 2]
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mfniy,

o 200 400 600 8OO 1000 1200 1400 1600

z (&)‘
s \po

F16UuRE 5. Entrainment rate for isothermal jets. Experimental results: (@) @, air into air;
{¥) +, propane and carbon dioxide inta air; {¢), ©, hydrogen into air; (A, entrainment
chamber inverted). :

[Xff 3-9 Ricou-Spalding MOFHEIZ DR T2

b) Saito MOFHEFREY
TLF 1l BAONVTREEROPIZHEAKY = v FEREIALERIZED, V=
v hOT VL= 7 v T RSICET HHEEXEZEN LT D, FEEREEEZ XA 3-10 12
Y, EBREAIE, ) AVEAE 5~40m, ¥ v MEEE 2. 5~16m/s TH D, FEErEE
X, X311 D D, FAUCEESE TR EZ sz,

L _ Piyo.s 0.5
D, 21 X% (pc) X B,

v?
Z 2T, E :7WV—F & = (gX’D_)
J

L: Yy bOTL—0T v T RS
Vv MEAE

pj i V= MEEE

P - EIBF B L

VitV PR

g o BN
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Fig. 8 Expermental correlation for jet
mean penetration length
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AREED D B, eIl A DA LR 12
BLETOTARRATE A,

c) BRI M IZ B9 2 K gt e

Ricou-Spalding DFHEARIL, H AT = v PDELGHF TOH AR EIALBRICES =
ERR S NT-AHBEINTH D720, IWRMF ODWE Y = » N OKF TORLFLELG~DiE H
MEOMETLDT- %, ALPHA-MJB 2Bk, FARO-TERMOS F2h 2 %t |C belsEl B S - fESi %

T

BHH T Saito DA E D H/RT, Saito DA TIE TV =y FOTL—7 T v
TREINEZLNDHDT, Yy FOEANLIEEE TY = v MENERIIZHED T

% EUE L TREFAEEIA 23RO b T2,

(a) ALPHA-MJB Z25&

KIS — E AT ZADEEM 2% FSETEERTH Y, BESCHE L Vo 7F

RRMITFAT 34 DIER N STV %, EERER & BHRFER Ol & M) 3-12,

13 1ZRT, EBERIL Yoy L= Ty FEIE LTERHEIN TV A KE

%, RiEEIES 100%E L TR,

Ricou-Spalding HBIICI 1T HAR%L C O, MAAP HE2EME]  |&fi+ 2=

& T, EBRFERB LU Saito D E I —FT HHRBBTBOHN TN D,

FefF3-4  ALPHA-MJB #BR O MRGEARHT S
R VR TR i IR vy ME v xy b E
(kg/m*) (kg/m*) (m) (m/s)
MJBO1 10453 958 0.03 3. 05
MJBO2 1 ) 0.021 2. 86

(B i) TRRE B 1380 — B A~ A 500K C OO fE % fif
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AKEED D B, FEIH A DA TP 12
BLETOTARAATE A,

XfF 3-13  ALPHA-MJBO2 FEEpik 5 L o phig 5]

(b) FARO-TERMOS &R
AR SRR & B L - WA 2 6 T SEERTH Y, BERMES
DEMFILFEN 3-5 DEBHNDBN TN D, ERREE & FH RS R0 k2 KA 3-14
~19 TR, EBRE BRSBTS R RIS & LTRSS TS,
FHEAE L, EBAER L K< Ao TOS DRI HEEIS 2/ S Gl LT B, M,
Ricou-Spalding fHEIRIC I 2485k c ofliiz P En T2,

FA) 3-5  FARO-TERMOS Bk DI SiEfR b 4 B
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KEED D B, eI A DA TP 12
BLETOTARATE £ A,

[X|ff 3-14  FARO-LO6 SRS H & o b *]

[Xf+f 3-15  FARO-LOS F2Bafk 4 & o b

[X|f 3-16  FARO-L11 ZEERAEF & o L]
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REERRD 5, Wl 2D 3T S |
BLETOTAMTE $4 A,

[XfF 3-17  FARO-L19 FBRifE B & o g )

[Xf+f 3-18  FARO-L14 F2BRfEH: & o i

[X|f 3-19  FARO-L20 SRS F & o L]
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KEED D B, FEIH A DA TP 12
BLETOTARARATE £ A,

d) AN ERAT R 2 OLIKIE D AKERIZ T DR EE A O G
Ricou-Spalding OAHBEF/R & ONC Saito OFBIC IS &, RAIEAFIIRAE DK~
—WERBEL, KEEY 2y NERRORNC Y2y NEEZ /T A —& & L THIb
B EEHEINT O E XA 3-20~22 (2R T,

X f} 3-20 Ricou-Spalding MBI L DkiFLEIS D~ » 7

Xff 3-21 Saito HOFERIC L AR FLEIE D~ v 7 (Vi=5.0m/s) B
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REERRD 5, Wl 2D 3T S 1
BLETOTABTE $4 A,

BfF 3-22  Saito HOFHPERIC L AR LEIGD~ >~ 7 (Vi=10. 0m/s) ¥
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ik 4 R OILD D SR

R OIEDS D B LT, A 4-1 IORTEBRIIZENER S TWD, ZOHT
IKFAET D56 OIREI DL VI 2 EZE MBI OW T TICEHET 5,

FltA-1 VERMIEDS 0 IZBE 5 e K ER P

T4 Sy S| LD AR i) Z Dfh
BNL!2 KEH 2D Pb K74, U=y b
SPREAD!® H A 1D, 2D AF UL ART— )L KF 4, YT k
CORINE! 7T A 2D 7 & m— i K74, U=y k
VULCANO 75 A | 2D =R/RVFN K7 A
KATS!20 KA 1D, 2D T v b K74, U=y b
COMAS KA 1D, 2D =R/RVFN K7 A
ISPRA EU JRAC | 2D =R/RVFN K7 A
S3E! Ax—F > | 1D, 2D P (7 AAZNVE) | KT 4, Uz b
PULiMS!® 2D FELHE) (B,0,-WO0, %) A==

(1) Mark-T1 O = L7 & v 71288 % F8k & 3l

Mark-T O3 = /L7 % v 7128 LT ROAM FEIC X D RERFARHE N 28 Thh TR Y,
ZOHFTKEY KEDT 7V QYL Y OFHMAITOIL TN\ D, WRMIIIEN O ZEBEHT I
I%, MELTSPREAD =2 — R2MEH STV D, T OYEA D 281X, WY Tk,
RISy, TREMBEVE N FICRET L L ST\ 5,

KE BNL TlE, & E U Ta M Ui/ B hEns 0 28k %, R4 50D
=y NEUETIT o TV B IR OBEVE L OKEEDS, T 7 VIEA 0 FE)R W CE
BCHDHI L, WMWOIEN VL, K~OBREIC L 2R OIREES &, R
DOFARTIFIZFINC L VFIREND Z BRI TV D,

[E[PN BWR PESESR T, SPREAD BRI Efi S C\ 5, IR & L TR 2000K 12
IEAL T2 AT o VAR F— V&, TR NiiE, KIEE, WERsEE %%+ 21k
EHTC, A EERRBRA (1 ROtk E 2 ook 2 FilE, 2 wooRITxA
4-1 BB L, B OIENR 0 BT 2 N7 — 2 ZIE L=, FEBR
G ERMN 42 1R T, £io, BRI OIEN Y ZfEHTT % SPREAD 22— RABHIE &4 C
W5, RN E TN D AUE L, BJRE U TRERK MEFERSEBE L, K
a7 )= R LREOKT =V ~DEEZBEL, HE, EHERKRNZXLFONT
VAKMELS Z LT KD, W OBENRE L RRIE S 2RO TV D, (KIf 4-2 ZH)
ZOFEFATIE, FERAEMREZBL S CHBNMEILET S L RESNTEY,
FEBrT — 4 HBLT HIREIRAEMR L LT 5%NMEH S TW5, “IRITERICHT
% RS B & TR B O Fi & AT 4-3 1TRTA, LD —BVREN TV S,
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NOZZLE
SLIT OPENING MELT POT

b
3001300 gﬂﬁl 475 i

I

T I TE A LSS ESS LTSS, A

b———1500
b-b CROSS SECTION

L=50, 25

I 4-1 B 0 EBRORBRK (ZUooiik)

PREADING WIDTH

SMALL ELEME HTl

MELT  SPREADING DISTANCE
[ft4-2  SPREAD =1 — RoOAAE 2
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w

(=
.
=

=]
h
o

SPREAD DISTANCE IN CALCULATION (m)

EXPERIMENT=CALCULATION

No.14

No.18

O NO WATER SUPPLY
® WITH WATER SUPPLY

b L

0 0.
SPREAD DISTANCE IN EXPERIMENT (m)

§ 1.0

L5

BARE 4-3  SRILAY Y BEEEO BRI & AR O Lt =
FAF 4-2 SPREAD S2BRft: 20
Super g Nozzle Water Water
ot Me'(tk'g\;")ass Hoat S"t(\r’nV;dth Moo | Diam. Depth Added
' (K) (mm) (mm) Position *

1 95.0 133 0.15 Concrete 70 0 -

2 7.5 77 1 ) ) 0 -

3 24.0 149 ) 1 30 0 -

4 43.0 115 0.05 ) ) 0 -

5 19.0 110 ) 1 ) 0 -

6 66.0 107 ) 1 ) 40 o/C
7 115.0 135 1 ) ) 0 -

8 66.0 112 ) 1 ) 0 -

9 94.2 110 0.025 ) ) 0 -
10 60.2 86 0.05 MgO ) 0 -

1" 93.4 122 1 Concrete 1 40 o/C
12 67.0 115 ) ) ) 40 o/C
13 93.1 116 0.025 1 ) 40 o/C
14 68.1 130 0.05 ) 70 0 -
15 63.6 133 ) ) 30 0 -
16 116.0 131 ) ) ) 0 -
17 106.2 171 ) ) ) 0 -
18 108.8 158 1 ) ) 0 -
19 61.9 108 0.025 ) 1 0 -
20 64.0 91 0.05 ) 1 10 o/C
21 69.1 107 1 ) ) 40 o/C
22 65.0 90 ) ) ) 70 o/C
23 60.0 94 0.025 1 ) 40 o/C
24 65.0 125 0.05 ) ) 40 O/C,l/IC
25 63.8 94 1 ) ) Spray o/C

* O/C: Outside of Cylindrical Region

I/C

: Inside of Cylindrical Region

5-3-93




(2)

EPR =27 3% ¥ » F ¥ OEEMHLA D IZB D 2 EiR

CEA/DRN/DTP C{T4417= CORINE FBa P T, (K@t E (7 ) ko —fth) ZfkE
WEELTHEMALT, KPP TOIN Y 8 Z2HR 58BN LM S, 5030 ko
i ESCIEERICIE R SN D 7 7 A N ORENRTL I,

KA o = A —fiff %8t o % — (FZK) CTIHME S iui- KATS F2Bp(2 29000
W & LTT 3w b (ALO, %9 150kg, Fe #9 150kg) 230 &4, by o il
FERIREE, e VIR (1D, 2D), IROME (=27 V—Lh, ®I7Iv Y, a—7F7 1
7)), KOF WA /T 2 —Z IR OIEN O EEBRPTHON T 5, slBRdEE % M} 4-4
K OIS 4-5 1ZR97, Al,0y & Fe TIXEEENRR Y pkELT 5720, EROH D % 2
AT, BT ALO, 2 L, B#%IC Fe M4 5 2 L1C X v B v ismy o bk
MY LRI OIER D & 50T TEBRBATRE L 75> T D, FEBREMFEZ RN 4-3 1
RY, KATS-10 & KATS-11 OFEBRSLIMITITIERETH 553, KATS-10 O F51E Imm D KHE
DZELTHY, KATS-11 DHFIX R T A KL IeoTWD, MFDIEN Y FER A XA 4-6
(RTDY, W— A0 X5 IR O DR E DS LR & W A, AR AT S
O FRBRRILNS W FENZ R /R & 72> TV D,

Reaction
crucible

Orifice

Melt confainer
Melt window

Ircn spreading
X} 4-4 KATS 2RBR LB O gy )
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(1D) (2D)
X ft+ 4-5 KATS 5282 1D & 2D DL 0 gk oo BB 30
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Kbt 4-3  KATS FBRAM: & 1505 0 Bl (BR{LADVamidy, 1D fEAsy) 2

Mass in Tempera- | Pouring rate (I/s) .
Test # Substratum channel ture Melt { Length in Sp readtl::‘g}l length
(kg) (°C) Time(s)
KATS-12 | Ceramics*) 186 2027 12.7-01Il/sin10s 11.7
KATS-14 | Ceramics*) 176 1967 2—+1.21/sin37s 7.2
Concrete \
KATS-10| 1mmwater | 179 2037 |12.4 - 0lsin 10s Eﬁiwﬁgmh
(Epoxy) i
Concrete . 9.5 m first Front
KATS-11 Dry (Epoxy) 183 2062 127 = 0/sin 10s 6.8 m main front
KATS-13 C°gf;‘9te 185 2052  |12.7 —0Usin 10s 75
*) Cordierite (Al2O3 37 wt%, SiOz 52 wt%, MgO 6,5 wt%)
100, . ;
7k | T __KATS10
- g e j Lﬁ_m4__+__‘ AR
'&10@ ] : i | : | il
2 75f : : : : KATS-11———
= 5of il B Pr— ! concrete, epoxy-coated
3 I T MEAY LI ; + ;
= 25E A Hi i \ j dry 1
N N R W
Channel length [m)

fh4-6  KATS EBROKDOHMOKE (B bvam, 1D Jizn) =

(3)  KTH OVEFDIEDS 0 W5

Ay x—7 » KTH T, WEEIES 0 o/ NIEERR & LT, S3E EBRPI3MThh T\,
Tl 2 DR & BEIM OFEE Bl 7y XA ZL—K, B (NaNO,—KNO,) —/%5 7 ¢ )
TYARMIR PRI TR BS5 % X T A —F12, TR OPEN O Z2ENCBE 32 7 — 2 LS
NTW5, WP HI SN DWEEIZBWT, KEEOZILEOBBIEK S D ER1 S
LNTREY, WEHOHRNZLY, ZOZLERBBRDL EFbh, fE (EH) 12ks
TRE SND MBS TS %8 2R LT,

72, KETORMBIEI Y 258 & 525 PULIMS B2 FE i ST\ b, ZOFEBRT
%, BUOAKT—L OKEE 20em) ~IARR L 72 Bi,0, W0, A& 2 A S, Z OHEA 0 25823 81
BRANTo, EREBELXMN 4T 1R, ERGMEEMN 4-4 1R, KRA~FEA L7 ER
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W OYEN W DR Z A 4-8 (TR d, £z, B LT 7 U BOMERZ KA 4-9 127,
E{b L7 7V EIx3@ammlL, 77 V@ FEE a2V — MIEEET v v 7 W E
ELTEY, KELIFEIPHFEL TCOZARERS 5, 3EOR FEITE# 1.5-2m @
=% (7 Z7AN) BTERITES, PRBIXENVESCHEWILAE ENTWD, K EE
FIARBAI S CE S TH D,

FUNNEL JET IMPINGEMENT
POINT _ T.l'" -| i
| sereAbmNGROOL | i ] f
L L5 R i = -#** ERn
—_— i - . s il LS
: '_ i ++#¢+-ﬁi_'&+!|ﬁ4#+0++1}
i Im pet gty ‘*‘i‘l' R ST
: : H etk a4 HE
' L o1 1 o oai Tt r[
4% } k.. ! _"+.._ ! — :_*', -
| I~ = - —
' T I T
aj b)
BIfF 4-7  PULiMS SEBR%EE O 52
Ff+ 4-4 PULIMS F2Br4eff 2V
Parameter PULIMS tests
El E2 E3 E4 ES
Mﬂ“ m'e‘rjal Bi:ﬂ}—WOj B}Oj—ca{] Bi;D;-WD;, szD},'w{}} Zr‘ﬂg—W03
Melt ition. % 42.64-57.36 30-70 42.64-57.36 | 42.64-57.36 | 15.74-84.26
¢l mass composition, o culectic non-cutectic cutectic cutectic eutectic
Melt jet diameter, mm 20 20 20 20 20
Jet free fall height, mm 400 400 400 400 400
Initial melt volume, L 3 3 10 i [i]
Initial melt mass, kg 23.4 7.5 TA.1 46.9 41.2
Tou "C 70 1027 870 870 1231
Tug “C 70 1027 870 870 1231
Melt tempern:ure in the funnel 1006 1350 1076 940 1531
upon pouring, “C
Water pool depth, mm 200 200 200 200 200
Water temperature, "C 79 78 75 77 72
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Xff 4-8  PULIMS FZBR B4 &7 — A DIA@ILI 0 K80 2 F» 75 EH B

ERUPTIONS

ERUPTIONS

RUST LAYER

b)
Mff4-9  PULIMS-E4 EBRDREALT 7V oMk 5HE 2

(4)  RLAIR > ROHEAD

ANL TIE, K= VHICAREEICHRE S 727 7 U Xy R3S, WEOWEIZ L 0 ¥—{b7
I H R T 5=, KF—d1Z U0, , SUS, Cu @ 0.2~1mm FREDR Xy K& I
B~ OE S ICHERE S, FHEINEUC X0 B A 2 i S ST KR 21T o T D, I
£ 4-10 IThi Xy FIE S O¥—LOBLEXK 273, IR — DR S ITHERE L 72k 7 v i,
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FHEMBNC L0 Ry FNIZHIERAEL, RLF2ARE EF o CTHHYERET 2R CTE S
NH—Ib L, B—bIcE LRI 2~3 HRRETH L L REIN TS,

"29.2cm

T

INDUCTION
COIL

D
=4

A A

5SS PARTICLE BED

g b el

INITIAL BED GEOMETRY

S s - 5 :

e - 3 I
T T
@ Tt T iy

FINAL BED GEOMETRY

KFF4-10 BEA 7 LY VT EEBRICBIT AT 7Y Xy ROB—(LOfAR 22

(B)  TREN DIEDS O FRHT

SR DPED 0 ZEBOREHNT OT-DIZ, Fix Offfr 22— RBRIREIN TN D, FEZR B D
R A5 ITRT, TNH O 2 — RIE, EBRT — 4% 2 nliCREER Tl T 5, £z,
KR & TR A BHE ST A — ) V7 RIORE BTG, RIRIE

FA4-5  TREMDIEDS 0 280 3 A fpht o — R

Code Country Model characteristics

CORFLOW * Germany 2D - mechanistic

CROCO France Simplified (ISPN)

LAVA * Japan 2D - Bingham fluid

MELTSPREAD * USA 1D - complex physics and chemistry

MECO Germany Mechanistic (Ruhr Univ.)

RASPLAV / SPREAD Russia 2D - hydrodynamic

SPREAD Japan simplified

THEMA* France phenomenological (CEA/DRN)
Footnote | * Code receiving International recognition
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a) 3 IRITIBRIYL Y fEHT B
VAR DL 0 KB A 3 oT TRMI L7261 b 55, KT 4-11 1IR3 & B0 ikt S
fBHT =1 — R SAMPSON OOF 7 U HEA W E Y 22—/ (DSA) P94 LT, ABWR ORMZA L
NF 2LV BB DT 7 VIR0 -l & E i LT D, YIRS 200mm DAL B
%5 (Wet IKGeAH) ©, HIBIFEERENERE N 0 7 1 ROBHBZME LT, & 0
DEEFIFLIAST 220 CEEK 6.3m) ~ T3 258 OWREF O OR EOHEA Y if
FEZFHE LTV 5, IREZAKRPFET 255G TH, WRF.OIEE TEISK S 3T
A BNV DIREEENHIENR Y, BRI HERE = S 13X 400~500mm FREE & 72 D5 R A5 TV
Al

120
g+ ——— ————
ﬁ {_ ’11—-"1——-'4""
¥ S0 =
= r
IIE - ..lf
":"E: ’ ‘_ l.f'l _CHEE ].{DTF[E,““:__’?K&-"L":'-I:,'i:::ﬁ |;'}
-’g;‘ - =Case2(Dryif, RPVH Fil% )
.T: - Case3(Weth, ~~7 24 L 4Ll 8% F)
I - - Cased(Weti# RPVH F 5% )
T
0 100 200 300 400 500 600

B (e)

Xff 4-11  ABWR Z%I5RIC L7= 3 WRITIRRNE DHEAS 0 FEAf#ES 5451 (SAMPSON =1 — |) [40]

b) A —1U > 7R E T AR LA O AR BE
() Z/x L7z PULIMS EBROFERZ T2, K CTOWERMM OYEN v BEREE KD D A7
— U U ZRIBRES N TWDE S, g, FBEEDO K ERKREICHE T LIS
DYLDS VAF 1L DR S YLD 0 BEBEZ RO 2B TH 5, —MRBIIC, B D
PEAS O Z8hY, W OHERE R SICRHIS LI EANC K BIE3 0 &, IREmENCEE S
KM X A MEM IR TOBA T2 207 mv 22k Xidnsd, (A 4-12
ZHR)
24— v ZRITIE, BATH2o0 7 aw A0 A —1 L LT, WA FH
PEDS VO BFE] © ooy &2, HEDS VAFIER OFEE S 6 IZET D ETORH & ER L, B

5-3-100



Mt o0 %, AEDINGBEISHELT S ETORREERL, ZNDLORMOLE, 5
Y OIERTTRFEI A — IV T (= Teonw/Tsoria) & EFLTWD, £z, IR VEILEZD
FHEE S, ERMENEDNT U ATREDEX S, D%, BEGCES A —)L L
(= 8,/8cap) LEFL TN D,

EED O MK K ERE L, % LIS A FRICIEN D S RET D &,
MK TLR S A —)V LI, R GTREIA r— L T2 T ()R TEREIND E LT D,
WAF0 113 EEAXERNOMEEZ R L, vIZKEAZERMLOEZ R L T 5D,

Lv = Cv . T1/2 . N1/2 (1)
e, HEAS Y WiBEr(e) L AEAS Y REH  OBIRIE, LIFO L S ICREND E LTS,
T BRI DA r,(t) =B t3/4 (2)
BT SRR OS5 E r,(t) =B, t1/2 (3)
Z 2T,

Seap : REEH LT VAT HIES (=2 0/pmg”)
C,: HefBlES, PULIMS RBR LV, C=1.30 "ELNTW5D,

ViR T (= eomn. Lo

" conv,i cap

g G3>1/8

v

gm0 8 =084(g” 6)" ,Bv:am(

Tootia © 77 U BUCEERER (5) (= g o - 2o )

A"upt4q"an—qv-Scap

ATy : 77 VIBBE(K) , Cpm : 7 7 U HEN(J/ke/K)

q"up 2 7 7V EHEOBGR (i X OSfiEMRE)  (W/m?)

q"an © 7 7V THEHOBGEHR HEEMRE)  (W/m?)

Gy : FNARFEY 72 0 DO RREEEL (W/m?®)

Hp : 77V OFERBIEEN(/ke), n : WM I E TOFMEREIS ()

o 7T 7 VREEIN/M , pp: T 7 VEE(keg/m*) , p, : KOEE (kg/m*)
g AN (m/s?) , v: T 7Y OBFEELREL (n?/s)

g KHICBIT D EIINEEDOHIE (=glo — o0 )/ o ) (0/s2)

Vie : 77 VAR (Y) (=20, s 77 U B (ke)

6 3 b LA L SRR TR T ) DU (/) (= Yo

rel

trer : JRFIFIESIZSER D D OVSRLF LA R (s)
fn: T 7 VETFHOZ hLA EIE ()
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p’ AT T VEE ke/m) (=0 (11— ¢ ), en:7 7 URA RHHRE)

M RiZ, R VEIREOT 7 VERE S A, BRGTRE A 7 —L (=R OJEH
DR EUERER) O GRICHBIT 2 2 L2 EWR L TR Y, W ORI 28RN
28, BT 5 E CTORMMAEVIEE, BMAROTREFITRE 22D, FRE LT, R
DAZ RO R IR R E L, ENVEREITNS < R2BMERL TN, T, &
B DY D N FUNEE, FEfbE TORRIARWEE, EROTREITNS <R,
BIREINHELS 720, IERVEEHIRELS 2D, 2O —Y » ZHNZDOWT, PULIMS
B L O TONTEY, R 4-1312, REGER & 27—V o ZHIC L A3 &
DL ZRTH, M —H L TWARRER/ELN TN D,

FRORT=V o TAIOXLY, Tpon, KO NIZRAD L DI 6N 5,

% T l'd1/2 2/3
Teonvy = % (4)
’ T B Scap CyN/2
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