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Empirical scalings of type-I ELM peak divertor energy deposition show a direct proportion-

ality to pedestal top pressure which for ITER would result in an unavoidably short divertor

lifetime [1]. Simulations of ELMs have reached the stages of validation against experimental

data [2]. All such studies have simulated a single ELM by starting from unstable profiles and

need to make naive assumptions regarding the initial perturbations out of which the ELM crash

would evolve. In order to become self-consistent, ELM simulations require full ELM cycles [3].

We present first simulations of realistic type-I ELM cycles. With the JOREK code [4], starting

from stable ASDEX Upgrade equilibrium at low triangularity, the pedestal recovery is modelled

by mimicking a stationary edge transport barrier. The pedestal grows until an ELM precursor

limits its height and thereafter an ELM crashes the pedestal. The interplay between stabilis-

ing/destabilising effects plays a key role in the cycle; a slight imbalance between them (caused

by the precursor) appears to be responsible for the violent ELM onset. The ExB and diamagnetic

flow stabilisation, which (together with the reduced pressure gradient) causes the ELM crash to

end, thus allowing the pedestal to recover, is crucial for modelling multiple ELM cycles [3].

By only decreasing heating power, the behavior changes and resembles instabilities observed

in density-limited discharges (ballooning modes very near the separatrix) and also small ELMs

in AUG [5]. The simulations show fluctuating peeling-balloning modes at the foot of the pedestal

which keep a roughly constant maximum pressure gradient. Ballooning modes near the separa-

trix become stabilised if the heating power is increased, thus returning to the type-I ELM regime.
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