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Experimental Verification for Minimizing Interconnected Inductor in Grid-Tied Inverter
Utilizing a Four-Terminal Virtual Impedance Circuit

Riki Yamazaki, Student Member, Keisuke Kusaka, Member, Hiroki Watanabe, Member,
Jun-ichi Itoh, Senior Member (Nagaoka University of Technology)

Reducing the size of an inductor in grid-tied inverters is crucial for enhancing the power density of power conversion

systems (PCSs). While raising the switching frequency can aid in reducing inductor size, this method poses challenges

in high-power converters due to heightened switching losses and device constraints. As an alternative, a two-terminal

virtual impedance circuit has been proposed. However, conventional circuits must be connected in series with the

output of PCSs, causing the entire line current to flow through the auxiliary circuit, thereby increasing power losses.

This paper proposes a four-terminal virtual impedance circuit. The proposed circuit achieves electrical characteristics

comparable to a passive inductor across a wide bandwidth. It is experimentally validated using an 800-W prototype.
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Fig. 1. Atypical high-power grid-tied inverter.
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Fig.2. Concept of a two-terminal virtual impedance circuit.
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Fig. 3. Proposed four-terminal virtual impedance circuit.
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Fig. 4. Control block diagram of the proposed circuit.
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tdead Dead time Sus
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Four-terminal virtual impedance circuit

Vie Average voltage of Cuc 380V
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L Inductance of L 3mH (%Z=1.8%)
L, Inductance of L, 500 uH (%Z = 0.3 %)
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Fig. 5. Experimental waveforms of the grid-tied inverter

using the proposed four-terminal virtual impedance circuit.
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