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Abstract： 
The topic of the talk is motivated by needs in understanding and 
simulating the so called disruptive instability in tokamaks, which are 
the leading devices for developing fusion energy.  
 
A new MHD model, specific for simulations of macroscopic plasma 
dynamics in tokamaks, is presented and called TMHD. 
 
The talk explains the simplest set of magneto-hydrodynamics 
equations of TMHD sufficient for disruption modeling. 
 
First, the TMHD introduces to 3-dimensional simulations the 
Reference Magnetic Coordinates (RMC), which are aligned with the 
magnetic field in the best possible way. 
 
The numerical implementation of RMC is adaptive grids. Being 
consistent with the high anisotropy of the tokamak plasma, RMC 
allow simulations at realistic, very high plasma electric conductivity. 
 
Second, the TMHD splits the equation of motion into an equilibrium 
equation and the plasma advancing equation. This resolves the 4 
decade old problem of Courant limitations of the time step in 
numerical plasma simulations. 
 
Third, TMHD is consistent with the needs in taking into account the 
complicated structure of the plasma facing wall surface in disruption 
simulations. 
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