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Research and design on inverter side electronic-protection circuit of chopper cascade speed system
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(1. Department of Automation, North China Electric Power University, Baoding 071003, China;
2. Baoding Sinosimu Technology Co., Ltd., Baoding 071051, China)

Abstract: According to the topology of conventional chopper cascade speed system, this paper analyzes the transient
process of main loop of contactor protection when device failure. Because the contactor action requires a longer time,
equipment is vulnerable to the impact of high voltage, high current during the contactor action, and cause damage to
power electronic devices. For contactors and fast-cut protection drawbacks, the main circuit topology with electronic
protection circuit is designed. Then transient process of conventional chopper cascade speed system and chopper cascade
speed system with electronic protection circuit under high voltage power failure conditions are analyzed, and theoretics is
detailedly deduced. The basis of theoretical analysis under high-voltage power failure condition is got. Finally, the
conventional chopper cascade speed control system and with electronic protection circuits for high-voltage power failure
conditions are tested on the simulated load test platforms. Experimental results show that the theoretical calculation is
consistent with the actual measured values, and verify that electronic protection circuits effectively solve the problem of
high-voltage power failure and inverter subversion under active inverter structure.
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Fig. 1 Structure of conventional chopper cascade

speed system
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Fig. 2 Structure of chopper cascade speed system with

electronic protection circuit
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Fig. 3 Inverter side equivalent circuit diagram of chopper
cascade speed system before and after high

voltage power failure
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Fig. 4 Inverter side equivalent circuit diagram of chopper
cascade speed system with electronic protection circuit

before and after high voltage power failure
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Table 1 Chopper cascade speed system parameter table
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Fig. 5 Capacitor voltage and inverter DC current waveform

under theoretical analysis of chopper cascade speed

system when high-voltage power failure
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Fig. 6 Capacitor voltage and inverter DC current waveform of
chopper cascade speed system’s simulation model

in Matlab when high-voltage power failure
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Table 2 Theoretical calculations and the actual measurement error
table under different protection of chopper
cascade speed system
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