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This paper proposes a simple and high efficiency control method
for a high-frequency link three-phase AC/AC direct converter. Fig-
ure 1 shows the proposed system for high efficiency ac/ac conver-
sion system with ac direct converter. There are three topics in this
paper.

In the first topic, the control strategy of the AC/AC converter is
proposed based on a conventional rectifier, inverter and dc/dc con-
verter control as shown figure 2. Thus, the proposed method realizes
wide control range and the high performance as same as the con-
ventional PWM rectifier and inverter system. Second, the proposed
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Fig.1. Proposed system
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Fig.2. Control block diagrams

method is that a switching loss can be reduced by the proposed com-
mutation method using a voltage polarity. The commutation timing
of the secondary converter synchronizes with generating zero volt-
age 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. Thus, the
proposed method prevents commutation fail and reduces switching
loss for ZVS.

Figure 3 shows the input and output current waveforms in the pro-
posed system. In this result, the proposed method can achieve unity
power factor and THD of the input and output current are less than
6%. Figure 4 shows the input power factor and total efficiency. The
maximum total efficiency of 94.7% and over 99% the input power
factor is obtained. Those results provided that the proposed method
realizes high efficiency for the high-frequency link converter.
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High Efficiency High-Frequency Link Converter with AC/AC Direct Converter Technology

Jun-ichi Itoh*, Member, Takashi lida*, Member, Daisuke Matsumura®,

Non-member

This paper proposes a simple and high efficiency control method for a high-frequency link three-phase AC/AC direct

converter. There are three topics in this paper. First, the control strategy of the AC/AC converter is proposed based

on a conventional rectifier and inverter system. Thus, the proposed method realizes wide control range and the high

performance as same as the conventional PWM rectifier and inverter system. Second, 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. Thus, the proposed method prevents commutation failure and reduces switching loss for ZVS.

In this result, the proposed method can achieve unity power factor and THD of the input and output current are less

than 6%. The total efficiency is 94.7%. Those results provided that the proposed method realizes high efficiency for

the high-frequency link converter.
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Fig. 1. Conventional circuit with dc link parts.
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Fig.2. Proposed system with ac direct converter.
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Table 1. Experimental parameter.
Input voltage 200[V] 2|mH]
LC filt

Input frequency | 50[Hz] e 3.3[uF]
AC link frequency | 10[kHz] | Cut-off frequency | 1.1[kHz]
Output frequency | 40[Hz]

L -

Carrier frequency | 10[kHz] oad RL

0 -

p

Output cuitént

(Vr : r phase voltage, ir : r phase current, iu: U phase current)

6 AHIERBIE (B4 R-L)
Fig.6. Input and Output current waveforms (Load: R-
L).
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Fig.7. Efficiency and input power factor of the pro-
posed converter.
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Fig.8. T.H.D. of the input and output current.
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Fig. 10. Analysis of converter loss (rated load).
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Fig.11. Waveforms of proposed converter (Load: in-
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