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Abstract

This paper proposes a simple control method for a high-frequency AC link three-phase AC/AC 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 twist winding method is proposed in order to decrease the leakage inductance of the high frequency
transformer. The leakage inductance decreases of 2/3 to the conventional winding by the proposed winding method. Third,
the loss suppression method is proposed. The snubber loss by the leakage inductance is suppressed by using the zero
current mode of the PWM rectifier and two phase modulation of the inverter. In this result, the snubber loss decrease of
1/3. The unity power factor and THD of the input current are less than 1% by the simulation results, respectively. Finally,

The efficiency of those proposed methods are confirmed through the experimental results.
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Fig.1 High-frequency AC link converter block diagrams.
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Fig.2 Conventional circuit.
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Fig.3 Proposed circuit.
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Fig.4 Proposed method block diagrams.
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Fig.5 AC link voltage generation method
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Fig.6 Conventional method
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Fig.7 Proposed method
1
Table.1 Trans specification
1Tkw] 1[kw]
31[ 1] 31[ 1]
2 31 1] 31[ ]
3.54[mH] 2.93[mH]
3.13[H] 13.1[pH]
2 3.53[mH] 2.93[mH]
2 3.52[H] 12.9[pH]
0.1[%] 0.43[%]
453[pF] 387[pF]
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Fig.9 Simulation circuit.

Table.2 Simulation parameter

200[V] 2[mH]
LC

50[Hz] 3.3[uF]

10[kHz] 1.1[kHz]

100[Hz] 10[mH]

10[kHz] 5[Q]
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10.

Fig.10 Simulation waveforms for power flow
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11.

Fig.11 Simulation waveforms for regenerative.
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12.

Fig.12 equipment exterior

Fig.13  Experimental results.

3.
Table.3  Experimental parameter
200[V] 2[mH]
LC

50[Hz] 3.3[F]
10[kHz] 1.1[kHz]
33[Hz] 5[mH]
10[kHz] 37.5[Q]
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