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Abstract - This paper analyzes complex vector current control for the enhanced cross-coupling compensation in accordance
with parameter variation in grid-connected inverter system, and verifies through simulation and experiment. Complex vector
current control is performed in the synchronous reference frame through d-q transformation. It generates cross-coupling
components with rotating nominal angular frequency. In general, cross-coupling elements are compensated by decoupling terms
added to output of conventional decoupling PI controller. But, it is impossible to compensate them perfectly which transient
response is especially deteriorated such as large overshoot and slow tracking, when variation of grid impedance or measurement
error occurs. However, complex vector current control can improve stability and response characteristic of current control
regardless of the situation as before. Decoupling controller and complex vector controller are represented through complex
forms, and these controllers are analyzed by using frequency response in s-domain, respectively. It is verified that complex
vector controller has more superior response characteristic than decoupling controller through MATALB, PSIM and experimental
in 5kW grid-connected inverter when L filter parameter is varied from 1.1mH to increase double, 2.2mH.
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Fig. 1 Configuration of grid-connected inverter
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Fig. 2 Block diagram of classical PI current controller in
synchronous reference frame
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Fig. 3 Frequency response of classical PI current controller
in grid-connected, shown in the stationary reference

frame
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Fig. 6 Frequency response of decoupling PI current controller
in grid-connected, shown in the stationary reference
frame
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Fig. 7 Step response of decoupling PI current controller in
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