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Dual Reciprocity Boundary Element Method for Solving the Grad-Shafranov Equation
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This paper describes the outline of the process to derive the boundary-only integral equation
corresponding to the Grad-Shafranov equation that governs the magnetohydrodynamic (MHD)
equilibrium in Tokamak plasma. The formulation is a type of dual reciprocity method based on a
polynomial expansion of inhomogeneous source term. The discontinuous quadratic boundary
elements have been newly introduced to discretize the boundary integral equation. Test calculations
demonstrate the high accuracy attained by the present discretization technique. Discussions are also
made on the future application of the method to an inverse analysis for reconstructing the current

density profile in Tokamak plasma.

Key Wards : Tokamak, Grad-Shafranov equation, dual reciprocity method, polynomial expansion,
particular solution, boundary-only integral, discontinuous quadratic elements
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