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Evaluation of Specific Heat and Temperature of Thermite

Used in Melt Coolant Interaction Test in ALPHA Program

Yu MARUYAMA, Norihiro YAMANO, Hideo ITO
Keiichi KOMORI, Hisao SONOBE, Ryuichi YAGIOKA
and Jun SUGIMOTO

Department of Fuel Safety Research
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

{Received March 10, 1993)

Objectives of ALPHA (Assessment of Loads and Performance of a Con-
tainment in a Hypothetical Accident) program are to investigate loads
imposed on a containment vessel, and to quantify leak characteristics
through the containment during a severe accident of a light water reactor.
High temperature melt generated by the thermite reaction between iron
oxides and aluminum has been used in the melt coolant interaction test
in ALPHA program. Specific heat and temperature at melt surface were
evaluated in order to estimate the conversion ratio from thermal to
mechanical energy in the event of a steam explosion occurred in the melt
coolant interaction test. The evaluated specific heat was about 1000 J/
(kg*K), which was close to a calculated value of 960 J/(kg+K) based on the
melt composition and material properties at high temperature obtained
through the manufacture of thermite. It was found that the surface
temperature was about 2700 K immediately after completion of the thermite
reaction and it was about 2500 K at 30 seconds after initiation of the

thermite reaction.

Keywords: ALPHA Program, Melt Coolant Interaction, Thermite, Specific
Heat, Temperature, Conversion Ratio, Steam Explosion,

Containment, Severe Accident
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1 EEMF Iy PERTHREMEORERUER

HBRES FAIv M BE O FAIvE  RERTH KiGHE00
B Bt RICHGER OXERE KOZREE

[kg] [-] [#] (K] (K]
1 3.3 0. 4 13 2700 2550
2 3.3 0.4 11 2670 2400
3 3.3 0.2 15 3150 2670

%2 BHETILI v MEARBEORFRCHBOFMER

gZEE FHIg b KD KD KD BE FTiisbr KO T3y b
&5 o R VUAE mEEE L7 DRE  HE D b
[kgl [kg] [C] [TC] (K] (K] [Iikeg'K)] ke K}

15 18. 0 11.8 2700 4191 1026

1 0. 3 6. 2
0. 3 15 7.5 18. 8 11.3 2700 4190 983
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I8 1 KPITBIFE57I0 3 v NERGHOME

fEM LTI 3y FOMBUTEL, B8k 7 8% (FeO: 2 0%, Fe,0,: 8 0%) , T/
L22%8THB, T3 v b3 0 0gHICHET ZHRUBMKRORIZ, TNEN167. 1g 66.
9gllBe —H 71y P30 0gHRICEENETAIZTL (66g) BT =L
(ALO,) KBULT 2ORLELNBEERIZ58. 8gTHY, BIETIZEThIBEDRL YD1
WIEPO, Ty PROFXTOT NI =T ARALO,ICHE B EHE XN D, BT
TR—HRA ZLINAY, ERICHBT ST NARELRT 20N EINE 2 &, BET
5 2TAOBLHRNEGLRET B EVEBL I EEZB LT, TRXTOBISEIETLINE O
ET B, UEDIELY, 300gDFAIy MG, 167. 1gDgkd, 124, 8gDALOMN
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1V 3 e
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LN : 80. Tem?®
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Hsu & Westwaterld SRR PICEN S ILOLEFHOBRSBRAEEICDNT, B FERT
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Re” BHELA /A (100&ET5)
AT @ GREOEHRE |
f D EGMEEEOBEEER (Fanning DEILERD
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g, o BIOHBERY

o, 1 JKOEE

o, - BB IEANEERIOEE
o, 1 HHEEBICGITHELRE

Ytk & U T, BREUHHEIER OB TIKRSBEOBREARE (KB &pEkeEfREEsED
BER) | BLURBI SO TIRSEKGNERICEITAMEEANE, BARNICE, RICBiF oK
DILp DH0. 1MPay 100C ORELGOEE, TOMITOOTIRTII v FRERES
2500CEHRELT, 0. 1MPa. 1300 COKERDMEAEHA Uiz, 720, BEBICRR
=80 0 COYHMUIRHINTOHLOT, HFELTINSDEEKD 2, KEIBESBAIK
DREICH T 2 BEEFERIL, KEILKOHGEEIEKEL. €OERARTHS, Ll Hsu
SOYRICEBENTOBEREESN 0. 07~0. 2THEIEMS. JITRY 0. 01&L
foo BHETRHWW B4 OYHEE ., TELFFEBRLUTIORT,

SRSV E

C,, 2. 65 4K/kg"K)

K, 0. 171 7W/(mK)

f 0. 01

2 2 25 Tki/kg

g, 6. 064x10~Pa-s

p, 999. Tkgm’

o, : 0. 598kgm’

o, + 0. 138kgm’
SRR

L, : 5. 2cm

h : 237. 8W/(m*K)

y : 0. 816mm
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bBKIICEL I ET S &, KEICETZEEVIUTOLTRI NS,

v = (v& + 2gH)" | (A*7)

—F BOIERICH ZPERHEDEICH AR ORI SN TROER 3. BOR ZELETS
ETomricel iQEHB L D IRATERINS.

vo = (2gL)"” (A*8)

LT, BILOERT IV v NS B AFER SO SHE W Ficd 2KICHEBIEEOKETOH
ERRO LIS,

v = [2g(L + H)]'"? (A*9)

ki EBTIL Ly FORKHEEUR. SEOREICLZFNORELEETSE L, KATE
ZoN5,

C,* 120U = (0 - 0,)Ve (A*10)
vl DU O R / WA 1 ¥ §
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v o TIiy FOEK8 0. Tem’)
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o, JKDHEET 1 g/em’]
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