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Semi-open-loop Control Based Island Mode for Single-phase Grid-connected Inverter
with Minimized LC Filter
Satoshi Nagai*, Jun-ichi Itoh (Nagaoka University of Technology)

This paper proposes an island-mode voltage control method by using an open-loop operation with a high-gain
disturbance observer (DOB) for a single-phase grid-connected inverter with the low capacitance in an output
filter capacitor. In order to improve the output voltage distortion, the high-gain disturbance compensation for
the output voltage is applied in the open-loop-based voltage control. The disturbance compensator is
implemented into a field-programmable gate array (FPGA) with high-speed sampling. In the LC filter of a 1-kW
prototype, the impedance of the inductor is minimized to 1.0% of the normalized inverter impedance, whereas
the admittance of the capacitor is reduced to 0.25% of the normalized inverter admittance. By using the
proposed method, the inverter output voltage total harmonic distortion (THD) is reduced by 82.4% even with the

diode rectifier load compared to the conventional voltage control.
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Fig. 1. Circuit diagram for island mode.
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Fig. 2. Control block diagram of conventional
closed-loop-based voltage control for island mode operation.
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Fig. 4. Control block dlagram of conventional
open-loop-based island-mode voltage control for island
mode operation.
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Fig. 5. Control block diagram of proposed semi-open-loop
control based island mode.
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Output voltage 250 V/d1v
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(a) Conventional closed-loop-based voltage control.

Output Voltage 250 V/le

THD: 1.83%

(b) Conventional open-loop-based voltage control.

Output voltage 250 V/d1v
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(c) Proposed semi-open-loop-based voltage control.

Fig. 7. Experimental result for no-load operation.
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(a) Conventional closed-loop-based voltage control.
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(b) Conventional open-loop-based voltage control.

Output voltage 250 V/dlv THD: 1.19%

Output current 5 A/div : :
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(c) Proposed semi-open-loop-based voltage control.
Fig. 8. Experimental result for linear load operation at rated

load.
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Fig. 9. Relationship between output voltage and resistive

load in 1-kW system.
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Output voltage 250 V/dlv

THD: 6.76%

4 ms/div

(a) Conventional closed-loop-based voltage control.
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(b) Conventional open-loop-based voltage control.
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(c) Proposed semi-open-loop-based voltage control.

Fig. 10. Experimental result for diode rectifier-load
operation.
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