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MAAPS Analysis on the Core Damage and Relocation in the TMI-2 Accident
(Evaluation of Zr-water Reaction, Fuel Rod Collapsing Condition)
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Abstract We used the severe accident analysis code MAAPS to evaluate the effects of zirconium-water
reaction rates and collapse conditions of the fuel rods on the core damage and relocation in the early stage
(100-174 min) of the TMI-2 accident when debris beds were formed from the intact core geometry. The peak
positions of the core mass in the height direction were high in the case of a small reaction rate and low in the
case of a large reaction rate. We considered that this result was due to changes in the hydrogen generation
amount, cladding temperature, and the height region of the core fuel to be relocated, depending on the
zirconium-water reaction rate. We carried out sensitivity analyses of the fuel rod collapse conditions, in which
the fuel rods remained or did not remain above the height of the collapsed fuel rods. When the fuel rods
remained above the height of the collapsed fuel rods, the relocation of fuel material downward was somewhat
small, but the effects of the collapse condition on the hydrogen generation amount and cladding temperature
were not significant.
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