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Fig.1 Double-star rectifier with circuiting current
extraction circuit
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Fig.3 Circulating current extraction circuit
and its control system
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Fig.4 DC-side waveforms of rectifier with
current injection
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Fig.6 DC-side waveforms of rectifier with or
without circuiting current extraction
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Approximate zero-current commutation and low-harmonic
double-star rectifier with circulating current extraction
WANG Jingfang, YANG Shiyan, YANG Wei
(Harbin Institute of Technology,Harbin 150001, China)
Abstract: The current commutation of rectifier cannot be instantly completed due to the leakage inductances
of transformer,which may seriously influence its input/output performance in low-voltage and big-current
applications. The type of circulating current required to effectively reduce the input current harmonic and
eliminate the output voltage drop is given,based on which,the mechanism of current commutation
improvement by circulating current is analyzed,the second commutation induced by the extracted circulating
current is found,and the expressions of relationship between the overlap angle,output voltage drop or input
current harmonic and the circuit parameters in the mode of second commutation are established. Theoretical
analysis shows that,the extracted DC-side circulating current can not only significantly reduce the input
current harmonic and commutation overlap angle,but also make the rectifier operating in an approximate
zero-current commutation condition. An approximate zero-current commutation and low-harmonic double star
rectifier is obtained. A 1.1 kW experimental system is designed and the experimental results validate the
correctness of theoretical analysis and the application prospect of the designed rectifier in large current
condition.
Key words: double-star rectifier; harmonic analysis; zero-current commutation; circulating current; second

commutation; electric rectifiers
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