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Passive conductors represent an essential element of all existing tokamak devices, since eddy

currents slow down Alfvénic instabilities to the electromagnetic time scale [1]. Shared currents

between plasma and conductors, defined as halo currents, have also been routinely observed

during disruptions of experiments [2]. The 3D features of conducting structures affect plasma

vertical stability properties [3] and can be responsible for mode locking or breaking. Conse-

quently, realistic macroscopic simulations of tokamak plasma dynamics require to capture the

mutual interaction of a 3D plasma model with an accurate 3D model of conducting structures.

However, complete 3D extended-MHD models generally use a simplified description of passive

conductors (e.g. 2D or thin), and detailed 3D models of conductors are self-consistently coupled

only to simplified MHD plasma models [4].

Here we illustrate a coupling scheme, based on the Virtual Casing principle, for the self-

consistent integration of the 3D non-linear extended-MHD model of the JOREK code [5] with

the fully 3D volumetric model of conducting structures in CARIDDI [6]. An equivalent cur-

rent distribution, circulating at the MHD domain computational boundary, reproduces the same

magnetic field as the plasma in the outer domain. The magnetic field produced by the equivalent

currents is tested successfully. The coupling is illustrated both in the no-wall limit and with eddy

currents.First test cases and benchmarks to JOREK-STARWALL [7] are shown. An outlook on

the inclusion of halo currents in the coupling scheme and further developments is given.
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