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Fig. 1 Typical structure of a low voltage microgrid
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Table 1 Typical line parameters of different voltage levels

LKA R/(Q+km 1) X/(Q+km 1) /X
I R 28 % 0. 642 0.083 7.70
o A 0.161 0. 190 0. 85
R 4 0. 060 0. 191 0.31
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virtual impedance
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Fig.3 Root locus of inverter loop system
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Fig. 4 Performance of the inverter affected by
different parameters
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Fig. 5 Operation equivalent circuit of microgrid
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Fig. 6 Droop characteristic of inverters
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Fig. 7 Control strategy diagram of unit inverter
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Control Strategy Design for Inverters in Low Voltage Microgrids
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(1. Department of Experiments, Yancheng Institute of Technology, Yancheng 224051, China;

2. College of Automation Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: The line impedance is resistive in low voltage microgrids. In order to ensure that the output impedance matches the

line impedance, virtual impedance is introduced to the control strategy for inverters. The impact of integral coefficient voltage

loop on output impedance is analyzed. The improvement of voltage loop integral coefficient can make the output impedance

become resistive provided that the inverter is in a stable operation state. From the analysis on equivalent circuit of a low voltage

microgrid, it is concluded that the active power and reactive power can be changed by adjusting the output voltage amplitude

and frequency of the inverter respectively. The impact of parameter examination error on output power of the power inverter is

analyzed. The amplitude and frequency proportional-integral (PI) regulators are introduced to droop control strategy, which

can realize zero-error tracking of the output power. The simulation results verify that the performance of the proposed control

strategy is excellent both in grid-connected mode and islanded mode.
This work is supported by National Natural Science Foundation of China (No. 51077070, No. 51107108).

Key words: low voltage microgrid; inverter; distributed resource; output impedance; line impedance; droop characteristic control
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Fig.Al Waveforms of inverters in islanded mode



