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Simulation _experiments on failure of Zircaloy cladding due to a coolant loss,
and oxidation behaviors of Zircaloy at temperatures through the transition

temperatures of Zr02

Kaneko, Hiroyuki
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At an initial stage of the Fukushima nuclear accident, a Zircaloy cladding
was destroyed and a hydrogen explosion occurred. To analyze this phenomenon, a simulation
experiment and a steam oxidation experiment of the Zircaloy were carried out. An electric heating
wire was inserted in a Zircaloy-4 tube instead of a nuclear fuel. Using a hydrogen sensor, hydrogen
generation due to a coolant loss was successfully surveyed. The oxidation behavior of the metal was
investigated at high temperatures in a flowing Ar-H20 mixed gas using hydrogen and oxygen sensors.
The sensor was useful for surveying hydrogen generation due to steam decomposition. The oxidation
rate of the metal from generated hydrogen amount is in agreement with one measured
thermogravimetrically.A change of oxidation rate was clearly detected at a monoclinic tetragonal
transition temperature of Zr02. Above results show that the gas sensing method is useful to survey
oxidation process of the metal due to steam water.
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