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Tie-line power control strategy for a microgrid with multi-parallel connected inverters
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Shanghai 200240, China; 2. State Grid Shanghai Pudong Power Supply Company, Shanghai 200122, China)

Abstract: The droop mechanism based tie-line power control strategy for a microgrid with multi-parallel connected
inverters has many control levels and the time scales between the levels are quite different. This leads to poor transient
response and weak ability to deal with disturbance such as local load fluctuation or droop coefficient adjustment. To solve
these problems, a new type of hierarchical control strategy for the tie-line power of microgrid with multi-parallel
connected inverters is proposed. The decentralized control of the first level adopts the method of voltage filtering tracking
error to control the voltage at the Point of Common Connection (PCC) of the system rapidly and accurately. The
centralized control of the second level realizes specific power exchange between the microgrid and the main grid or
between interconnected microgrids by directly adjusting the voltage amplitude and phase at the PCC. The internal
inverters accurately distribute the active and reactive power according to the power distribution coefficient. The
effectiveness and superiority of the proposed control strategy are verified by offline simulation and real-time
hardware-in-loop experiments.
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Fig. 1 Hierarchical control structure of microgrid tie-line power
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the microgrid and main grid through the tie-line
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Fig. 3 Overall control block diagram of the proposed hierarchical control strategy for microgrid tie-line power
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Fig. 10 Experiment results when the local load fluctuates
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