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ABSTRACT 

It has been widely agreed that Edge-Localised-Modes may strongly affect the operational 

capabilities of the future tokamak ITER. There have thereafter been strong efforts to 

understand ELMs, both experimentally and theoretically, and the comparison of numerical 

calculations with experimental observations may significantly improve this understanding. 

The 3D nonlinear MHD code JOREK was developed for the simulation of ELMs, taking into 

account the X-point geometry with both closed and open field lines. Initially, simulations 

were run for standard model equilibria with pressure and current profiles corresponding to 

those observed during H-mode. Density filaments and fine-structure in the energy deposition 

at the targets were observed, in qualitative agreement with experiments. For more detailed 

comparisons, ELMs are simulated for JET discharges. The pedestal profiles are accurately 

reproduced by using High-Resolution-Thomson-Scattering measurements, and the magnetic 

geometry is obtained from an EFIT equilibrium reconstruction. A particular pulse has been 

chosen, with a magnetic configuration that enables both Infra-Red and HRST diagnostics. The 

HRTS density and temperature profiles have been chosen just before a type-I ELM crash. 

This pulse is used as a base case for ELMs studies. A first simulation with multiple toroidal 

mode numbers is examined for validation of the JOREK code, comparing total energy losses 

and divertor fluxes with experimental observations. Next, numerical scans are carried out for 

toroidal mode numbers and other plasma parameters such as collisionality. The resulting 

behaviours of the ELM-affected area and the amplitude of crashes are compared to JET 

experiments. Other observations are also presented, in particular SOL transport and heat-flux 

profiles on targets. In addition to JET simulations, the role of edge-localised poloidal flows in 

multiple-ELM simulations is discussed. 
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