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A coordinated control strategy for a wind/ photovoltaic/ gas turbine/ storage microgrid
based on a multi-partition adaptive improved fruit fly algorithm
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Abstract: To better adapt PI controller parameters in a microgrid control system to the randomness and fluctuations of
renewable energy sources, this paper proposes a four-partition multi-strategy fruit fly optimization algorithm based on
adaptive step size for real-time optimization of PI parameters. First, the microgrid overall control system model is established by
taking the converters in different micro-source control systems of the wind/ photovoltaic/ gas turbine/ storage energy
microgrid as the control objects. The PI parameters are adjusted in real-time based on this model. Then, the fruit fly
population is divided into four partitions according to the fitness values of different individuals, and different adaptive
updating strategies are designed based on the differences in convergence and diversity of fruit flies in the four partitions.
Finally, the algorithm proposed is used to optimize the PI parameters in the control process of each microsource, and
compared with three other intelligent algorithms to verify the feasibility and superiority of the proposed algorithm. The
simulation results show that the algorithm can make the response of the system converter faster and the output more stable.
This work is supported by the National Natural Science Foundation of China (No. U1804143).
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Fig. 1 Wind system control diagram
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Fig. 2 Photovoltaic system control diagram
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Fig. 3 Energy storage system control diagram
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Fig. 5 Inverter control system diagram
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Table 4 Comparison of system running results

Sk [DUE IR % TINRZE% BELRHER 2% % bETHEEs FRERE)/s
WAL e 1.151 1.761 1.175 9.208 0.051 0.051
K AR IR 1.117 3.212 1.027 8.216 0.027 0.027
fili BEAOR 1.205 — 0.856 6.848 0.023 0.023
IR S 1.076 2418 1.743 18.68 0.012 0.033
R 2.325 3.185 2.659 41.85 0.183 0.500
B HeAR R 4.198 3.981 3.032 167.9 0.129 0.480
et fifi BETIR 3.573 — 4.810 19.37 0.064 0.075
IR S 6.675 3.974 6.593 267.7 0.084 0.503
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PN LR 1.456 3.875 2.973 15.00 0.032 0.302
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