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Injection of Multiple Shattered Pellets for Disruption
Mitigation in DIII-D
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Experiments on DIII-D have injected multiple shattered pellets at different toroidal locations for the first
time, as is planned for the ITER disruption mitigation system. Systematically varying the relative timing
of the two pellets suggests that simultaneously injected pellets may impact the assimilation of each other,
altering the resulting disruption characteristics compared to that due to a single pellet injecting similar neon
quantities. Thermal quench (TQ) radiation fractions measured near the injection are reduced with the dual
pellets contrary to TQ radiation fractions measured away from the injection ports which do not have a clear
difference between single or dual pellet injections. This asymmetric reduction in radiation fraction indicates an
overall reduction in the global radiation fraction and that possible radiation asymmetries may be reduced with
dual pellet injection. Global disruption mitigation properties, such as the current quench duration, is found
to increase when the pellets enter the plasma simultaneously compared to single shattered pellet injections
with similar neon quantities. The similar reduction in mitigation of current quench loads is consistent with
the observed reduction in TQ mitigation. The time between initial pellet injection and thermal quench onset
(plasma cooling duration) is shorter when both pellets are injected simultaneously compared to a single pellet.
The faster shutdown with two pellets could be due to the “head start” in the toroidal and poloidal spreading of
impurities due to injecting the pellets at different toroidal locations – effectively cooling multiple flux tubes
simultaneously. The lower cooling duration may also limit the amount of the neon delivered by the shattered
pellet into the plasma prior to the end of the TQ since the shattered pellet plume takes on the order of a few
milliseconds to be completely in the plasma. These results suggest that changes in the spatial distribution of
the initial impurity injection can impact the evolution of the fast shutdown, indicating that 0D treatments of
disruptionmitigationmetrics are not fully sufficient. This asymmetric reduction in radiation fraction indicates
an overall reduction in the global radiation fraction and that possible radiation asymmetries may be reduced
with dual pellet injection.
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