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Fig.1 Block diagram of voltage-current control loop
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Fig.2 Simplified diagram of voltage-current control loop
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Fig.3 Bode plot of equivalent output impendence
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Fig.4 Bode plot of redesigned equivalent
output impendence
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Fig.5 Droop control characteristics for
different output impedances
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Fig.7 Improved active power control loop
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Fig.8 Improved power droop control loop
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Fig.9 System model with parallel micro-sources
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Fig.10 Simulative waveforms
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Improved droop controller for low-voltage microgrid
ZHANG Chenyu',MEI Jun',ZHENG Jianyong',ZHU Chao®’,MIAO Huiyu',ZHOU Fuju'

(1. School of Electrical Engineering,Southeast University , Nanjing 210096, China;

2. Jiangsu Electric Power Maintenance Branch Company,Nanjing 211102, China)
Abstract: Aiming at the low accuracy of power distribution among multiple micro-sources and the effect of
nonlinear load existing in the low-voltage microgrid with traditional droop controller,a virtual impedance is
designed for the equivalent line output impedance,which is resistive near power frequency to meet the line
impedance characteristics of low-voltage microgrid and reduce the sensitivity of inverter output power
distribution control on the line impedance,but which is inductive in high frequency bands to effectively
suppress the high-frequency harmonics induced by nonlinear loads. The power control loop is improved to
avoid the voltage drop caused by the larger resistive equivalent output impedance and an auto-tracking
phase-angle controller is added to automatically regulate the phase angle of output voltage for the smooth
transition during the grid-connection operation. The simulative results prove that,with the proposed droop
controller,the circulating current between micro-sources is eliminated,the high frequency harmonics are
suppressed,zero static error of output voltage is realized,and smooth grid-connection operation is
accomplished. The experimental results of DSP-based prototype show the correctness and reliability of the
proposed method.
Key words: microgrid; droop control; equivalent output impedance; power control; virtual impedance;

electric inverters; grid-connection; harmonic analysis
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