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Design Optimization of Superconducting Magnet
for Maximum Energy Storage

Chang-wock Kim, Hyang-beom Lee and *ll-han Park
Dept. of Electrical Eng., Soongsil University
School of Electrical and Computer Eng., Sungkyunkwan University*

Abstract - In this paper, a shape optimization
algorithm of superconducting magnet using
finite element method is presented. Since the
superconductor loses its superconductivity over
the critical magnetic field and critical current
density, this material property should be taken
into account in the design process. Trial and
error approach of repeating the change of the
design variables costs much time and it
sometimes does not guarantee an optimal
design. This paper presents a systematic and
efficient design algorithm for the
superconducting magnet. We employ the
sensitivity analysis based on finite element
formulation. As for optimization algorithm, the
inequality constraint for the superconducting
state is removed by modifying the objective
function and the nonlinear equality constraint
of constant volume is satisfied by the gradient
projection method. This design algorithm is
applied to an optimal design problem of a
solenoid air-cored superconducting magnet that
has a design objective of the maximum energy
storage.
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