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Abstract: Due to different line impedances, the traditional
droop control cannot realize the power distribution according
to DG capacity, resulting in voltage / frequency deviation.
Therefore, an adaptive droop control strategy based on DE-RBF
hybrid optimization algorithm is proposed in this paper. Firstly,
the dynamic model of two inverter parallel microgrid systems
with droop control is constructed. The optimal droop control
parameters of multiple equilibrium points are obtained using
the differential evolution (DE) algorithm. In order to improve
the dynamic response speed and stability of the system, the
parameters of each equilibrium point are corrected by training
the radial basis function (RBF) neural network. Furthermore,
the parallel microgrid with multiple inverters is extended, by
increasing the number of hidden layers of RBF neural network.
Taking the collected active power and reactive power as
training data, the optimal droop coefficient is output to realize
the adaptive droop control of microgrid. Finally, the Matlab /
Simulink simulation platform is built to verify that the proposed
adaptive droop control method has fast system response speed
and power distribution according to the proportion of DG
capacity compared with the traditional droop control.

Keywords: microgrid; adaptive droop control; differential
evolution algorithm; radial basis function neural network
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