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Abstract

The active power is distributed proportionally to capacities of DGs in traditional droop control,
which may result in the high operation cost because of no considering the cost. Based on this
problem, a novel distributed economic droop control model based on the multi-agent theory is
proposed for islanded microgrids. The proposed control model consists of two layers, where the
top layer is a multi-agent based communication network, and the bottom layer is a droop con-
trolled microgrid. Based on the model, a distributed economic optimal algorithm is proposed in
terms of the equal incremental cost criterion. Then the frequency reference is optimized and the
economic operation of DGs is achieved. In the algorithm only the local information is exchanged
and the system power balance won’t be broken at the same time. Finally, case studies are carried
out to test the performance, in which cases with capacity constraints are considered when both
environmental and load demand fluctuate. Simulation results demonstrate the effectiveness of the
proposed algorithm.
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Figure 1. Control structure of a microgrid based on MAS
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Figure 3. Simulation model of an islanded microgrid
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Figure 5. Results of both environmental conditions and load demand fluctuations
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