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[Abstract] Reducting the cost of superconducting magnets has always been one of the important means to control
the cost of superconducting magnetic energy storage systems (SMES). In this paper,considering that the maximum
magnetic field value generated by the magnet can be expressed by series and the inductance value of the magnet can
be expressed by linear function within a certain range of structural parameters of the magnet, the approximate
analytical expression of magnetic field energy of the superconducting energy storage magnet is given,and a design
method of superconducting energy storage magnet based on the approximate analytical method is proposed. The
design objective of this method is to minimize the cost of the wire. Given the parameters of the superconducting
wire, the critical current characteristic curve and the total magnet energy storage, the structure parameters of the
magnet corresponding to the optimal cost can be obtained quickly according to this method. The optimization of
approximate analytical method and the finite element analysis software Ansys EM are compared, the results show

that the former is more convenient and faster, and saves a lot of calculation time.
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