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Abstract

The analyses of the melt relocation progress focused on the formation of the fragmented particles and the
energy transfer to surrounding water have been performed for the LAVA experiments whose objectives are to
investigate the in-vessel corium retention through a gap cooling. During the melt relocation process 10.0 to
20.0 % of the melt mass was fragmented and aso 15.5 to 47.5 % of the therma energy of the melt was
transferred to water inside the lower head vessel. The increase of the fragmented particles leads to the
pressurization of the LAVA vessel and the heat transfer to water, which reduces the initial thermal attack from
the melt after all. The experimental results are coincident with the results of the TEXAS-I11 code calculation and
also simple model evaluations on the melt relocation progress. Using the fractions of the fragmented particles

and energy transfer to water in the LAVA experiments, the initial temperature of the melt pool was evaluated.
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1. LAVA
Test Composition & Mass of Melt Subcooling & Depth In/ Ex-Vessel Pressure
(& Mass) of Water

LAVA-1 AlLO,/Fe, 40 kg 55K, 50 cm ( 70kg) 17.4/17.4 bar

LAVA-2 AlLO4/Fe, 40 kg 46 K, 50 cm ( 70kQ) 17.5/1.0 bar

LAVA-3 ALLO,, 30 kg 43K, 50 cm ( 70kg) 16.7/ 1.0 bar

LAVA-4 ALLO,, 30 kg 50 K, 50 cm ( 70kg) 17.9/ 1.0 bar

LAVA-5 ALLO,, 30 kg 22 K, 50 cm ( 70kg) 17.9/ 1.0 bar

LAVA-6 AlLLO,/Fe, 40 kg 52 K, 50 cm (70kg) 17.6/ 1.0 bar

LAVA-7 ALLO,, 30 kg 34K, 50 cm ( 70kg) 18.4/ 1.0 bar

LAVA-8 AlLO,, 30 kg 56 K, 25 cm ( 28Kg) 16.4/ 1.0 bar

LAVA-9 Al,O,, 30 kg 24 K, 50 cm ( 70kg) 17.0/ 1.0 bar

LAVA-10 AlLO,, 30 kg 5K, 50 cm ( 70kg) 16.2/ 1.0 bar

LAVA-11 AlLO,, 72 kg 52 K, 50 cm ( 70kg) 17.3/ 1.0 bar

LAVA-12 AlLO,, 70 kg 40K, 50 cm ( 70kg) 15.5/ 1.0 bar

2.
P_thermite P_steam P_total Steam Gener ation Energy Flux
(bar) (bar) (bar) Rate (kg/s) (MW/m?)

LAVA-1 - - 3.37 1.69 8.27
LAVA-2 - - 3.29 0.49 2.40
LAVA-3 - - 3.50 0.53 2.60
LAVA-4 - - 4.63 115 5.63
LAVA-5 1.80 4.87 6.67 0.88 4.31
LAVA-6 - - 3.91 2.09 10.23
LAVA-7 1.70 2.80 4.50 0.41 2.00
LAVA-8 141 142 2.83 0.18 0.88
LAVA-9 1.83 2.62 4.45 0.32 154
LAVA-10 1.60 3.55 5.15 0.68 3.33
LAVA-11 2.82 11.34 14.16 2.13 10.43
LAVA-12 2.70 5.33 8.03 0.95 4.65




(sec) Etotal (MJ) Erelocation (MJ) Erelocatio/ 100 (%)
Etotal
LAVA-1 8.9 159.1 43.9 27.6
LAVA-2 29.9 159.1 43.7 275
LAVA-3 29.2 119.3 44.8 37.6
LAVA-4 17.8 119.3 54.4 45.6
LAVA-5 24.6 119.3 56.7 47.5
LAVA-6 8.3 159.1 48.4 304
LAVA-7 304 119.3 38.9 32.6
LAVA-8 355 119.3 185 15.5
LAVA-9 36.9 119.3 37.3 313
LAVA-10 23.2 119.3 45.4 38.0
LAVA-11 23.6 278.5 1117 40.1
LAVA-12 59.7 278.5 124.1 44.5
4,
3 57mm 40~57mm | 20~40mm | 04-~20mm £ 0.4mm
LAVA-4 69.7 % 8.1% 124 % 8.6 % 14%
LAVA-5 83.2% 6.1 % 6.1 % 4.3% 04 %
LAVA-6 79.7 % 13.3% 51% 16% 0.3%
LAVA-7 78.6 % 10.1% 7.6 % 33% 04 %
LAVA-8 80.0 % 8.8% 72% 3.9% 0.5%
LAVA-9 76.9 % 18.2% 29% 20% 0.2%




5.

Experiments TEASH(Mging) | Jet €rosion(Myogon) | Meing + Meoson

(kg%) (kg/%) (kg/%) (%)
LAVA-1 0.8/20 - -
LAVA-2 2.8/7.0 2.6/65 -
LAVA-3 4.2/14.0 1.7/57 16.5
LAVA-4 33/110 1.7/5.7 3.24/10.8 16.5
LAVA-5 13.4/44.7 34/11.2 21.8
LAVA-6 37/93 2.6/65 -
LAVA-7 6.3/21.0 -
LAVA-8 3.0/10.0 2.6/87 19.5
LAVA-9 52/17.3 34/11.2 3.24/10.8 22.0
LAVA-10 45/15.0 -
LAVA-11 32/46 -
LAVA-12 11.5/16.4 - 7.57/10.8
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