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Design of a high voltage isolated bipolar sampling circuit
with high robustness

LiBo, MaXun, ZhaolJuan, LiHongtao, ZhangXin, Kang Longfei,
Kang Chuanhui,  Li Songjie,  Xiao Jinshui
(Institute of Fluid Physics, CAEP, Mianyang 621900, China)

Abstract: According to the requirements of high robustness and positive and negative polarity controllability of
the sampling circuit for bipolar charging power supply designed for a large capacity energy storage device, a positive
and negative bipolar DC high-voltage isolation sampling circuit with isolation voltage = 30 kV and conversion voltage
fractional error < 0.1% has been developed. The voltage/frequency and frequency/voltage conversion methods were
adopted, integrated with optical fibers, transformer isolation and other measures, the positive and negative bipolar DC
high voltage were isolated and sampled independently at the same time. The problems of the bipolar DC high voltage
power supply, such as the voltage imbalance of positive and negative polarity, the incomplete isolation of ground wires
between the control signal system and the high power system, and so on were solved. The EMI resistance of the power
supply was improved. As the bipolar charging voltage output achieved + 10 kV, the deviation of positive and negative
polarity voltage is less than 0.1%. More than 100 chargers operated reliably and stably under the complex
electromagnetic interference environment generated by discharge of the 18.3 MJ pulsed device.

Key words: isolated bipolarity power supply, isolated sampling, voltage-frequency conversion, frequency-

voltage conversion
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Fig. 4 Schematic diagram of bipolar DC high-voltage sampling and conversion circuit
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Table 1 Positive and negative polarity voltage test results unit: V

positive polarity input voltage positive polarity output voltage negative polarity input voltage negative polarity output voltage
0.500 0.496 —-0.500 0.494
1.000 0.996 —1.000 0.994
1.500 1.496 —1.500 1.494
2.000 1.997 —2.000 1.994
2.500 2.496 —2.500 2.495
3.000 2.997 —-3.000 2.995
3.500 3.497 —-3.500 3.495
4.000 3.997 —4.000 3.995
4.500 4.498 —4.500 4.496
5.000 4.998 —-5.000 4.996
5.500 5.497 —-5.500 5.496
6.000 5.997 —6.000 5.996

12 HL I FH T 10 KV B PR 78 L B R, 7 560 uF 3 L A48 dE 1T 7o s o SR P6015SA . HV-40 AU g FE R Sk AG I 67
% L2 9 T 0 FE R T, 465 A T FH S RS 0 e T R VR AR A 7 e o R R D R R I SRR P e RSP AR R AT T
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Table 2 Voltage test results during charging process unit: kV
positive voltage negative voltage absolute deviation
1.01 —-1.06 0.05
2.05 -2.10 0.05
3.03 -3.09 0.06
3.96 —4.02 0.06
5.09 -5.01 0.08
6.08 —6.00 0.08
7.08 —6.99 0.09
8.07 -7.99 0.08
9.09 -9.01 0.08
10.05 -9.96 0.09
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