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Abstract: Steam explosions can be caused by fuel-coolant interactions resulting from failure of the external vessel
cooling system in a new nuclear power plant. This can threaten the integrity of structures, including the nuclear reactor
and the containment building. In the present study, an improved technique for analyzing the steam explosion
phenomenon was proposed on the basis of previous research and was verified by simulations involving alumina
experiments. Also, the improved analysis technique was applied to determine the pressure history of the reactor cavity
in accordance with postulated failure locations. The results of the analysis revealed that the effects of vessel side failure
are more serious than those of vessel bottom failure, with approximately 70% higher maximum pressure.
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Table 1 Analysis conditions for KROTOS-alumina tests''*

Unit | Exp 1|Exp 2 |Exp 3 |Exp 4
Loaded mass| kg 1.52 1.50 1.47 | 3.00
Melt |Temperature| K 2,665 | 2,673 | 2,688 | 3,023
Superheat K 351 359 374 -
Temperature| K 294 363 294 293
Water
Subcooling K 79 10 120 -
Iitial 1 ypa | ox | o1 | 037 | o1
pressure
Vessel
Temperature| K 291 328 298 -
Energy
conversion ratio - 152 | 248 | 087 | 02
(7)
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Fig. 2 Typical analysis models for simulation of KROTOS-
alumina tests conditions
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Fig. 4 Prediction of pressure histories for Exp 2
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Fig. 5 Prediction of pressure histories for Exp 3
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Fig. 6 Prediction of pressure histories for Exp 4
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Table 2 Analysis conditions for reactor cavity'"”

Unit BVF SVF
" K 3,000 2,100
™ K 353 353
P, MPa 0.2 0.2
N (max.) - 0.847 291
K - 3.053 (2800K)
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Fig. 7 Analysis models of reactor cavity
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Fig. 8 Pressure histories of reactor cavity
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