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Design of bipolarity DC high voltage charging power supply

LiBo, ZhaoJuan, LiHongtao, Zhang Xin, Ma Xun, Li Songjie,
Xiao Jinshui,  Huang Yupeng, Kang Chuanhui
(Institute of Fluid Physics, CAEP, Mianyang 621900, China)

Abstract: High voltage pulse capacitor is the most extensively used devices in pulsed power system. According
to the technical requirements of pulsed power system for the charging power supply, a set of bipolarity DC high
voltage charging power supply, with output voltage of £0.5 kV—=10 kV and maximum average power of 3 kW, has
been developed. The charging power supply adopted the integrated design of the control circuit and the high voltage
output circuit. The problems, such as the imbalance of output voltages of positive and negative polarity, the conduction
of the sample and the control circuit, have been solved by means of isolation, shielding and protection. The volume of
the charging power supply was reduced, and the robustness, reliability and electromagnetic compatibility were
improved. Multiple charging power supplies working in parallel can work reliably under the complex electromagnetic
interference environment stimulated by the pulsed power apparatus with the energy storage of 18.3 MJ.
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Fig. 6 Charging voltage waveforms
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Table 1 Results of experiments

No. positive voltage/kV negative voltage/kV absolute deviation/kV
1 1.01 —1.06 0.05
2 2.05 -2.10 0.05
3 3.03 -3.09 0.06
4 3.96 —4.02 0.06
5 5.09 —=5.01 0.08
6 6.08 —6.00 0.08
7 7.08 —6.99 0.09
8 8.07 =7.99 0.08
9 9.09 -9.01 0.08
10 10.05 -9.96 0.09
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