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Non-linear MHD modelling of Edge Localized Modes
dynamics.
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The non-linear MHD modelling of full ELM crash dynamics was performed using JOREK code for KSTAR
pulse parameters and compared to the ECEI diagnostic observations. Some experimentally observed trends
were reproduced in modelling. In particular the localization of the peeling-ballooning modes in the pedestal
region inside the separatrix, the most unstable modes toroidal numbers and structures, poloidal velocity and
the direction of the modes rotation are similar to the experimental observations on KSTAR.The rotation of the
modes in electron diamagnetic direction is more common observation in many tokamaks due to the typically
large negative radial electric field well in the pedestal region. However it was shown in JOREK modelling that
at relatively large toroidal plasma rotation, which was the case for the KSTAR pulse modeled in the paper,
the modes can rotate in the ion diamagnetic direction before ELM crash similar to KSTAR ECEI observations.
Multi-modes (n=1-8) modelling demonstrated the acceleration of growth of the peeling-ballooning modes
and even destabilization of previously linearly stable modes approaching the ELM crash due to the strongly
increasing non-linear coupling at this stage of the instability. Moreover, a strongly sheared mean poloidal
flow occurs on the non-linear phase of an ELM leading to the filaments detachment from the main plasma
in the form of “blobs”which propagate in the SOL mainly in the ion diamagnetic direction. In/out divertor
heat flux asymmetry (˜2:1) due to ELM crash was obtained with two fluid diamagnetic drifts included in the
modelling.
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