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A Control Method for High-Frequency AC link Converter Based on Direct type Power Converter

Takashi lida*, student member, Jun-ichi Itoh, member (Nagaoka University of Technology)

Abstract

This paper proposes high-efficiency control method for high-frequency AC link converter based on a direct type power converter. The
most important feature of the proposed method is that a switching loss can be reduced by the proposed commutation method using a
voltage polarity. The commutation timing of the secondary converter synchronizes with generating zero voltage vector of secondary
converter. Therefore the zero voltage period of secondary converter is made by short circuit of the transformer during the zero voltage
vector of secondary converter. In addition, the switching loss is also reduced by the optimized two phase modulation of the zero voltage
vector. Thus, the proposed method prevents commutation fail and reduces switching loss for ZVS. In this result, the proposed method can
achieves unity power factor and THD of the input and output current are less than 6%. The total efficiency is 93.2%. Finally, the efficiency
with the RB-IGBT for all switching device in the proposed converter are predict by the loss simulation result. Those results are confirmed

that the proposed method realizes high efficiency for the high-frequency AC link converter.
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Fig. 2 AC/AC direct converter with high-frequency AC link
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Fig. 3 Control block diagrams
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Fig. 5 Proposed two phase modulation
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Table. 1 Experimental parameter

Input voltage 200[V] 2[mH]
LC filter

Input frequency | 50[Hz] 3.3[F]

AC link frequency | 10[kHz] | Cut-off frequency | 1.1[kHz]

Output frequency | 40[Hz]
Load R-L

Carrier frequency | 10[kHz]
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Fig. 7 Experimental result
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Fig. 11 Loss analysis of the proposed converter
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