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Modified Design of Power Supply System for 100
Tesla Pulsed Magnetic Field
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High pulsed magnetic field is becoming more and more widely used in physics, biology and materials. For
serving scientific experiments better, a power supply system for 100 Tesla magnetic field is designed atWuhan
National High Magnetic Field Center (WHMFC). In the preliminary design, the 100 Tesla magnet consists of
three coils in a coaxial structure. The outer coil is powered by pulse-rectifier generator in series to battery
banks. The middle coil and the inner coil are energized by capacitor banks separately. Each coil is fired in
designed sequence. Because of the magnet is a multi-coil system with a strong-coupling structure, the current
of the outer coil will drop when the middle coil fired. And the current drop will cause adverse effects that the
burden of the power supply and the stress of magnet increase. Based on analysis of themathematical model for
power supply circuit, a modified design for power supply system is proposed which is connecting a coupling
transformer to the outer coil and the middle coil for the compensation of the current drop. Parameters of
the coupling transformer and the requirements of power supply are also discussed. In order to verify the
feasibility of the scheme, the simulation model based on the MATLAB/ Simulink platform is established and
the tests are carried out on the prototype of three-coil magnet. Both simulation and experimental results
verify the feasibility of the proposed design and the effectiveness of the compensation method.
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