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Major disruptions constitute a serious threat for large-scale tokamak devices due to massive
heat loads, mechanical stresses and the generation of runaway electrons (REs). While
methods for disruption prevention and avoidance are crucial as a first line of defense, a robust
mitigation strategy is needed for cases where a disruption becomes unavoidable. The foreseen
mitigation strategy for ITER is shattered pellet injection (SPI). Recent simulations indicate
that plasma dilution prior to the thermal quench (TQ), or at least before the re-formation of
closed magnetic flux surfaces, seems possible to mitigate RE risks [1,2].
However, in a realistic scenario, the plasma might be already MHD active when the SPI is
activated; in particular 2/1 neoclassical tearing modes (NTM) are often present as disruption
precursors. In this work, we investigate the interaction of Deuterium SPI and a pre-existing
2/1 NTM in ASDEX Upgrade to assess the potential impact onto the dilution strategy. Scans
are performed of the q=2 radial location, the initial island width, the number of atoms
injected, and the relative injection phase with respect to the island O-point.
Results indicate that pre-existing islands do not render the dilution strategy ineffective. In
case of small initial island sizes, no significant influence onto TQ timing is observed
independently of the injection phase. In case of larger islands, a delayed island growth and
TQ onset is observed since the pre-existing island is at first cancelled by the perturbation
induced by the injection before the island re-appears with opposite phase. This observation
only changes when the injection is located to the direct vicinity of the X-point. Here, the TQ
occurs slightly earlier compared to cases without a pre-existing island and an influence of the
q=2 radial location is observed.
Future studies will assess multiple injections and directly address ITER plasmas.
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