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Design and simulation of hierarchical control strategy for islanded microgrid
based on PLECS
LUO Bohang, WEI Chenyang, LIANG Kejing, XU Shaolun
(Electronic Information and Electrical Engineering College, Shanghai Jiao Tong University,
Shanghai 200240, China)

Abstract: With the continuous development of new energy power generation, the market prospect of the microgrid
is becoming more extensive. There are many distributed micro generators in microgrid. The droop control can
accurately distribute the output power between different micro generators. However, the droop control strategy for
islanded AC (alternating current) microgrid will lead to bus voltage and frequency offset. Hence, an improved
hierarchical control strategy based on droop control is designed, ensuring that the bus voltage and frequency will not
deviate from the given reference value due to droop control. Then, the microgrid model based on the improved
hierarchical control strategy is built by using power electronic simulation software PLECS, and packaged as an
integrated module. The integrated module provides a compatible interface with other power simulation software or
device. Finally, Chroma DC (direct current) power supply is connected to the PLECS software to simulate the real
photovoltaic panels. By comparing the simulation result of microgrid based on the two control strategies mentioned
above, the effectiveness of the strategy and the scalability of the module are verified.

Key words: microgrid; droop control; improved hierarchical control; simulation software PLECS
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Fig. 3 Improved hierarchical control structure
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Fig. 5 Structure diagram of simulation model
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Tab. 1 Microgrid parameter setting
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Fig. 9 Load voltage, current and power waveforms
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Tab. 2 Results of power distribution using droop control

strategy
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Tab. 3 Results of power distribution using improved
hierarchical control strategy
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Tab. 4 Results of voltage and frequency fluctuation
connecting light load
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Tab. 5 Results of voltage and frequency fluctuation
connecting heavy load
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