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Exploitation of helical plasma experiments for quantitative study of fast
tokamak shutdown scenario
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Shattered Pellet Injection (SPI) is expected to be used by the magnetically
confined fusion reactor ITER to mitigate machine loads caused by major disruptions. The ablation
process of cryogenic solid fragments of hydrogen and neon has been studied. The experimental
observation in the Large Helical Device demonstrated the control of the cross-field transport of
high-density plasmoids by adding a small amount of impurities to the cryogenic solid pellet. The
developed ablation model was implemented in the disruption integrated code INDEX and applied to the
analysis of tokamak experiments, elucidating the deterioration in the fueling efficiency of pure
hydrogen SPI in DIINI-D, and constituting the simulation database for optimizing the SPI system in
ITER.
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