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The relativistic runaway electron beam formed in disruptions is one of the most critical prob-

lems of reactor-size tokamaks. Despite the decades of modelling efforts we still miss a self-

consistent simulation tool that could simultaneously capture all aspects of this phenomenon.

This paper presents a step towards the development of such modelling capabilities.

Integrating simulation tools for different physical phenomena can be cumbersome. The Eu-

ropean Integrated Modelling (EU-IM) effort facilitates this by providing a framework and a

universal data structure for communication that enables relatively easy integration of different

physics codes, so called actors [1]. Interchangeability of the actors is a main feature that allows

easy benchmarking that is extremely useful for the verification of the workflows. A three-level

modelling approach was adopted to runaway electron simulation within the EU-IM [2]. The

first level of modelling is limited to the indication if runaway electron generation is possible or

likely. The second level adopts a similar approach to the GO code [3], using analytical formu-

las to estimate changes in the runaway electron current density. The third level is foreseen to

be based on the solution of the full electron kinetics, that will eventually be the ultimate – but

computationally expensive – tool.

This paper presents the development of the first two modelling steps and their integration

into the European Transport Simulator (ETS) workflow of EU-IM. We discuss the results of

this extension of ETS in terms of modelling capabilities and we describe the method to safely

draw conclusions that are restricted by the limited self-consistency of the integration. A bench-

mark with the GO code is presented, along with some tests highlighting the extensions of the

analytical models in the EU-IM implementation that allows to simulate for moderate electric

fields. Finally, progress towards the integration of fully kinetic modelling is presented.
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