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ABSTRACT: The flexible multi-state switch (FMSS) enriches
the diversity of the topology configuration of microgrid cluster
(MGC) and improves its control measure and fault recovery
ability. However, flexible interconnection changes the
disturbance transfer mode of the traditional AC-MGC, leading
to frequency/voltage decoupling among the MG units, which
brings new difficulties to the frequency/voltage zero-error
recovery and active power sharing control under the
disturbance. This study firstly takes BTBC-FMSS based
flexible interconnected MGC system as the research object.
Then, a novel centralized-distributed hybrid communication
architecture is designed, and a hierarchical cooperative control
for the MGC system is proposed based on consistency theory
and power balance equations. Under this control strategy, the
frequency/voltage restoration and active power sharing control
goals can be achieved. Finally, the stability analysis of the
proposed control strategy is analyzed, and a simulation model
is built in Matlab/Simulink to verify the effectiveness of the

control strategy.
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Fig. 1 Structure diagram of the BTBC based flexible interconnected MGC system
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Fig. 2 Schematic diagram of flexible interconnected MGC system
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Fig.3 Hierarchical control communication architecture

of conventional and flexible interconnected MGC systems
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