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Droop control strategy based on dynamic virtual impedance in low-voltage microgrid

YAN Junli, PENG Chunhua, CHEN Chen
(School of Electrical and Electronic Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: The conventional droop control can’t adapt to large resistance-inductance ratio of line in low-voltage microgrid.
Introducing virtual impedance can improve resistance-inductance ratio of line and increase operation stability, while it
may lead to great voltage drop. The value setting of virtual impedance is influenced by difficult practical measurement of
system virtual impedance and lines switching, which can’t be confirmed either. An improved control strategy based on
dynamic virtual impedance is proposed. The designed dynamic virtual impedance is changed with the load current and the
drop of voltage amplitude. The value of virtual impedance is adjusted adaptively and constantly under the work of the
dynamic virtual impedance loop, so that the problem of virtual impedance value setting can be solved. At the same time,
the voltage drop is reduced, circulating current is inhibited and the system power quality is improved effectively, while the
system stability performance is satisfied. Simulation and experimental results verify the feasibility and effectiveness of the
proposed control strategy.
This work is supported by National Natural Science Foundation of China (No. 51167005 and No. 51567007).
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Fig. 1 Diagram of voltage and current double

closed-loop controller
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Fig. 2 Diagram of multi-loop control based on dynamic virtual impedance for inverters in microgrid
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Fig. 3 Comparison of distributed inverter output voltage
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