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Abstract: In this paper, a parallel solving algorithm for the MHD equations based on the toroidal toka-
mak model is proposed, and the algorithm focuses on the numerical simulation of the nonideal MHD
instability and its development process. In the proposed algorithm, we selected a fully-implicit scheme
in the discretization, which has less limited time steps than the classic methods, and Newton-Krylov
method for solving the nonlinear systems. Furthermore, according to the scalability test on the HPC
platform, the solver based on the proposed algorithm has high parallel efficiency in the large-scale par-
allel computation, and the computational result has a good numerical consistency with the classic solv-
ers. Therefore, the proposed algorithm has excellent adaptability for large-scale numerical simulation
of MHD in the Tokamak plasma.
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Fig. 1 Tokamak model
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Fig.3 Calculation results of circumferential magnetic field strength when 70z,
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