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An AC-DC Converter Using Phase-Shift Converter with Power-Decoupling Capability by a Small Capacitor
Yuki Yamaguchi®, Masamichi Yamaguchi,
Kodai Nishikawa, Hiroki Watanabe, Jun-ichi Itoh, (Nagaoka University of Technology)

This paper proposes an active power decoupling (APD) method for isolated AC-DC converters used in on-board chargers
(OBCs). The proposed method achieves power ripple suppression using only a single load-side inductor without an additional
inductor for APD. An additional small capacitor and one auxiliary switch are introduced to absorb the low-frequency power ripple.
Analytical expressions for the buffer-voltage control and the duty ratio of the auxiliary switch are derived, and a complete control
structure combining current control, buffer-voltage control, and feedforward compensation is presented. Simulation results confirm
that the proposed APD method achieves sinusoidal grid current and significantly reduces output-current ripple in both G2V and
V2G modes. Experimental results further demonstrate the feasibility of the method by validating the buffer-voltage regulation and

ripple suppression in a prototype system.
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Fig. 1. Proposed circuit.
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Fig. 2. Equivalent circuit of proposed circuit.
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Fig. 3. Current flow of buffer capacitor.
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Fig.4. Buffer Capacitor Current Controller.
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Fig. 7. Outline of modulation waveform.
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Fig. 9. Current controller of proposed circuit.
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Table 1. Simulation conditions of Proposed circuit.

Parameters Symbol Value
Input Voltage Vac 200V
Grid Frequency Sac 50 Hz
Output Voltage Vo 400 V
Active Buffer Capacitor Ce 195 pF
Average Capacitor Voltage Veave 450V
Output Inductor Lo 1429 pH
Transformer Turn Ratio N 5.0
Transformer Magnetizing Int 1.0 mH
Inductance
Sampling Frequency Sfsample 20 kHz
Carrier Frequency fw 100 kHz
Filter Capacitor
. C 29 uF
Capacitance ! K
Filter Inductor Inductance Lt 54 uH
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Fig. 10. Simulation result of Grid to Vehicle operation.
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Fig. 11. Simulation result of Vehicle to Grid operation.
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