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Design of High-voltage Power Supply Based on Planar
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Abstract: The high-voltage power supply is a high-voltage and wide-range input power supply, which is used in
flexible DC transmission systems to power the modular multilevel converter (MMC) submodule control circuit. In order
to make the power supply work under a higher and wider input voltage range, a multi-channel input series structure is
used to reduce the voltage stress of power and magnetic devices. In view of the problem of too many magnetic
components in the series circuit and whether the input voltage at each level is balanced, a high-voltage power supply
based on planar magnetic integrated transformer designed. First, the double-switch flyback topology and its important
modes are introduced, and the principle of voltage self-balanced is analyzed. Subsequently, the planar magnetic
integrated transformer is specifically designed. Then the planar magnetic integrated transformer is simulated by
Maxwell software. The magnetic density distribution, loss and temperature rise characteristics of the transformer are
analyzed. Finally, a prototype that can operate stably and effectively with an input voltage of 350.0 V~4 000.0 V and an
output voltage of 400 V is built. The experimental results show the effectiveness of the design.
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Fig. 1 Topology of dual-switch flyback circuit
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4000 V/AC =0.250 =0.280
5000 V/AC =0.300 =0.330
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