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Edge localised modes (ELMs) are sudden (sub-millisecond) releases of particles and 
energy from the edge of high-performance tokamak plasmas. Extrapolating from existing 
experiments, ELMs in ITER could release up to 20 MJ of energy, limiting the lifetime of 
plasma-facing components. There is therefore great interest in understanding and 
controlling these events. One promising approach is to apply a non-axisymmetric 
Resonant Magnetic Perturbation (RMP) to the plasma edge, which has been shown to 
suppress ELMs in some experiments. 

In this paper, the BOUT++ code [1] is used to simulate ELMs in limiter and x-point 
configurations. Reduced ideal MHD simulations are first benchmarked against the linear 
ideal MHD code ELITE [2,3], showing good agreement. The effect of the diamagnetic drift 
on growth-rates is investigated, finding as expected that this stabilises high-n ballooning 
modes. Nonlinear simulations are performed, making the assumption that the anomalous 
kinematic electron viscosity is comparable to the anomalous electron thermal diffusivity [5]. 
This allows simulations with realistically high Lundquist numbers (S = 108), finding ELM 
sizes of about 5-10% of the pedestal stored energy. Ongoing work to simulate the effect of 
Resonant Magnetic Perturbations (RMPs) on the pedestal edge will be presented: Ideal 
and resistive MHD simulations are performed and the results compared against the 
MARS-F linear resistive MHD code.
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