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Full-duty-cycle regulated three-level AC/AC converter with auxiliary transformer
JIN Hong,ZHANG Youjun, WANG Shisong, DING Xiaoping,ZHU Hui,HU Qinghe
(School of Mechanical & Electrical Engineering, Soochow University , Suzhou 215021, China)
Abstract; For high voltage and high power conversion applications, the traditional three-level AC/AC converter
needs to control the output voltage as well as the flying capacitor voltage , which makes the control circuit relatively
complicated and the ranges of output voltage and load limited. A full-duty-cycle three-level AC/AC converter with
an auxiliary transformer is proposed. The voltage of the flying capacitor is directly supplied by the auxiliary trans-
former and does not need to be controlled by other control circuits. The proposed converter only controls the output
voltage. Its control strategy is simple and easy to be realized. The output voltage can be adjusted with full-duty-cycle.
The capacity of auxiliary transformer is very small which only needs to supply the reactive load of the flying capaci-
tor. The operation principle of the circuit is analyzed in detail ,and a prototype is designed. The experimental results
show that the full-duty-cycle regulation of three-level AC/AC converter can be realized with a simple control circuit.

Key words: AC/AC converter ;three-level ; flying capacitor;auxiliary transformer ; full-duty-cycle regulation
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Fig.B1 Block diagram of control strategy
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Fig.B2 Experimental waveforms with duty cycle imbalance
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