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Tokamak disruptions are governed by physics on many different spatial and temporal scales.

Accurate 3D MHD simulations resolving the short timescales are often too computationally

expensive to allow for self-consistent studies of full disruptions, while reduced 1D fluid sim-

ulations often capture key features of the disruption but neglect the inherently kinetic electron

hot-tail generation process. This raises the need for an efficient fluid-kinetic simulation tool able

to accurately model the runaway electron generation in tokamak disruptions.

The Disruption Runaway Electron Analysis Model (DREAM) is a new open-source fluid-

kinetic tool designed specifically for the study of runaway electrons during tokamak disrup-

tions [1, 2]. The tool solves a set of fluid equations for the electric field, poloidal flux, ion

charge states, plasma energy content, and runaway electron density, and provides the possibility

of modelling all or parts of the electron distribution function using a bounce-averaged Fokker–

Planck equation. In particular the electron dynamics can be treated at various degrees of sophis-

tication, ranging from a traditional fluid model as in [3], through a separation of electrons into

cold, hot and runaway populations as in [4], to a fully kinetic model including collisions with

partially ionized impurities [5] and fast-electron impact ionization [6].

In this contribution we describe the novel approach to self-consistent runaway electron mod-

elling taken in DREAM and compare the accuracy of the various reduced models available in

the code. We demonstrate that accurate results can be achieved more efficiently by splitting the

electrons into three separate populations, allowing the thermal bulk and runaway electrons to

be treated as fluids and thus reducing the kinetic treatment of the hot electrons to a single-scale

problem.
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