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Research on hierarchical control strategy of island micro-grid based on power quality grades

YU Huiqun', ZHANG Xiaodan', LI Zengfeng', TAN Zhenmin®

(1. Shanghai Power Generation Process Intelligent Control Engineering Research Center, Shanghai University of Electric Power,

Shanghai 200090, China;2. Shanghai Electric Power New Energy Development Co. , Ltd. , Shanghai 200001, China)

Abstract:In order to solve the instability problem caused by the changing output of distributed generation and load
switching in the island micro-grid, this paper puts forward a hierarchical control strategy based on the voltage and fre-
quency power quality level. The voltage and frequency power quality are divided into three grades: superior, medium
and poor. For the case that the power quality of the micro-grid is excellent, the hybrid energy storage system is used
to maintain the voltage and frequency stability of the micro-grid. When the power quality of the micro-grid is medi-
um, the hybrid energy storage system and the drooping control are employed to maintain the voltage and frequency
stability of the micro-grid. If the power quality of the micro-grid is poor, the droop characteristic of distributed gener-
ation curve is adjusted by the secondary frequency modulation theory similar with it in the power system, so that the
voltage and frequency are keeping around the rated values. The simulation results verify the feasibility of the proposed
hierarchical control strategy. Compared with the traditional control method, the hierarchical control strategy can im-
prove the operating stability of the island micro-grid when the distributed generation output is changing and load
switching.
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Figure 1 Structure of micro-grid in two layers
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Figure 2 Data flow chart of hierarchical control strategy for island micro-grid
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Figure 3 Micro-grid simulation system diagram
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