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A Seamless and Autonomous Mode Transfer Method of Grid-connected
Inverter in Microgrid

Sung-Youl Park!, Min-Ho Kwon?, and Se-Wan Choi®

Abstract

A grid—-connected inverter with critical loads should be able to supply a stable voltage to critical loads at
mode change and during clearing time while detecting unintentional islanding. This study proposes a mode
transfer method for a grid-connected inverter with critical loads. The proposed method, which integrates the
grid-connected and islanded mode control loops into one control block, provides an autonomous and seamless
mode transfer from the current control to the voltage control. Therefore, the proposed scheme can supply a
stable voltage to critical loads at mode change and during clearing time. Experimental results are provided to

validate the proposed method.
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Fig. 2. Grid connected inverter with critical load.
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Fig. 3. Transient state when the grid fault occurs.
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Fig. 4. Proposed mode transfer algorithm under an ideal
conditions where a capacitor voltage reference equal to the

grid voltage.
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Fig. 6. Operation principle of the proposed outer voltage
control loop when the grid fault occurs.
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Fig. 7. Key wave form of the proposed method when
the grid fault occurs.
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Fig. 10. Simulation waveforms showing mode transition
when the grid connected, P=1kW, @Q=1kvar, Pry=2kW
and Qrea = Ovar.
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Fig. 11. Simulation waveforms showing mode transition
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QLoa,fOVar.
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Fig. 12. Experiment waveforms showing mode transition
when the grid connected, P=1kW, @=-300var, Pr,~500W
and Qpua=Ovar.
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Fig. 13. Experiment waveforms showing mode transition
when the grid connected, P=300W, @Q=-300var, Pru=600W
and @r=0var.
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