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Fig.1 Schematic diagram of single-phase AC/AC converter
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Fig.2 Output voltage waveform of single-phase
AC/AC converter circuit
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Fig.3 Topology and schematic diagram of three-phase AC/AC
system based on plugged pulse principle
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Fig.4 Chopping control signals of power devices
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Fig.6 Area equivalent rule of equal pulse width control
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Fig.7 Simulative waveforms of output voltage
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Fig.8 Experimental waveforms of output voltage
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Equal pulse width chopping control based on plugged pulse principle
in three-phase AC/AC system
ZHENG Shicheng'?,CHEN Ling', CAO Xiaohu'
(1. School of Electrical Engineering and Information, Anhui University of Technology,
Maanshan 243002, China;2. Key Lab of Power Electronic & Motion Control of
Anhui Province,Anhui University of Technology Maanshan 243002 ,China)

Abstract: A circuit topology of three-phase AC/AC system is presented,which needs only six power devices
to realize the three-phase AC / AC frequency conversion. The traditional phase-shifted control strategy is
replaced by the equal pulse width chopping control strategy based on plugged pulse principle to regulate the
amplitude and frequency of output voltage separately or simultaneously. The equal pulse width chopping
control strategy is analyzed in detail and the mathematic expression of duty cycle is deduced based on the
area equivalent rule according to different frequency and amplitude of anticipant output voltage. Under the
environment of PSPICE,the three-phase AC/AC system with the equal pulse width chopping control strategy
is simulated. Its main circuit and FPGA-based control circuit are designed and tested. The experimental
results are consistent with the simulative results,completely same as the theoretical analysis,which verifies the
correctness and feasibility of the introduced control strategy.
Key words: plugged pulse; AC/AC conversion; area equivalent; equal pulse width; chopping control



