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Using over-damped electric circuits to synthesize high

voltage rectangular pulse

ZHAO Yue'* | JIANG Jihao', ZHOU Liangji' , CHEN Lin' | WANG Meng' , LI Feng', KANG Junjun', WANG Zhi'
(1. Key Laboratory of Pulsed Power, Institute of Fluid Physics, China Academy of Engineering Physics, Mianyang 621999, China;
2. School of Physical Sciences, University of Science and Technology of China, Hefei 230026, China)

Abstract; Based on over-damped RLC nonsynchronous discharge circuits, a novel high voltage rectangular waveform forming method was

proposed. The theoretical analysis showed that the double exponential waveform approaches the rising edge and the flattop of rectangular waveform

in a particular situation. Meanwhile the numerical simulation showed the tail of double exponential waveform can be cut off by the artificial current

zero. A prototype was designed and tested. The results showed that the prototype can output an adjustable unipolar rectangular pulse with 17 kV

amplitude, 330 ns ~ 5.8 s flattop duration and 110 ~ 350 ns rising time on insulation specimen. The rising time, the positive flattop duration

and the negative one of rectangular pulse are adjustable independently. The waveform is not sensitive to specimen variety.

Keywords: adjustable; high voltage rectangular pulse; RLC circuit; over-damped; artificial current zero; insulation test
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Fig.1 Rectangular pulse circuit based on PFL
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Tab.1 Parameters of simulation

t,/ t,/ t,/
Curves : : }

U,/ Uy/ Uy/ L/

s s s kV kv kV pH

1 0 5.8 -17  +17 15
2 0 7.8 17 +17 45
3 2 5 9  -17 +50 -34 15
4 2 4 8 —17 +50 -34 15
5 2 5 7 -17 +50 -34 15
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Fig. 6 Schematic diagram of principle verification prototype
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