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Research on Current Sharing/Voltage Recovery Based Adaptive Dynamic
Programming Control Strategy of Microgrids

WANG Rui' SUN Qiu-Ye! ZHANG Hua-Guang'

Abstract Microgrids consisting of different distributed generators (DGs) have become one popular direction for fu-
ture power systems. Therein, wind energy and solar energy have been regarded as the most promising contributors
to reduce fuel consumption and CO, emission. Although wind energy and solar energy have been widely studied due
to their strong complementarity, the microgrid with wind energy and solar energy coordination schedule system
pays more attention on the minute level scheduling, rather than the second level current sharing under wind/solar
disturbance. Therein, the accurate current sharing is useful for high proportion of renewable energy. To this end,
the accurate real-time current sharing based on their capacity ratio for the microgrid is not achieved. Therefore, this
paper proposes an accurate current sharing and voltage recovery control strategy based on adaptive dynamic pro-
gramming approach in microgrids. Firstly, the generalized wind/solar topological homeomorphism boost converter
model with the AC rectifier interface converter of the wind energy and DC boost interface converter of the solar en-
ergy is proposed to provide the model basis for subsequent controller design. Secondly, the accurate current sharing
and voltage recovery problem is transformed into an optimal control problem. To this end the objective function of
each source agent is switched to obtain the optimal controller and minimize the voltage/current control deviation,
which is further switched to solve the Hamilton-Jacobi-Bellman (HJB) function. To this end, an adaptive dynamic
programming control strategy based on the Bellman principle is proposed to solve the HJB function. The accurate
current sharing and voltage recovery can be achieved. Finally, simulation results verify the effectiveness of the pro-
posed distributed adaptive dynamic programming control strategy.
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Fig.1 The typical circuit of the microgrid system
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