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Research on optimization of double-layer power distribution of DC microgrid based on MPC
WANG Shiwan', SHI Donglin"

(1. Jilin Institute of Chemical Technology, School of Information and Control Engineering, Jilin 132000, China;
2. Northeast Electric Power University, School of Electrical Engineering, Jilin 132021, China)

Abstract: The integration of renewable energy sources (RES) and hybrid energy storage systems (HESS) in
microgrids offers potential benefits to end users and system operators. However, the intermittent nature of RES and the
high cost of ESS need to be carefully studied to ensure the economical operation of microgrids. A hybrid energy storage
component composed of a battery and a supercapacitor is proposed to optimize the power allocation and scheduling of
the predictive energy management system (EMS) of the microgrid with two layers and two time scales. The degradation
costs of storage batteries and supercapacitors are modeled. In order to maintain high system robustness with minimal
operating cost, a hierarchical scheduling model is proposed to optimize the economy and reliability of microgrid in
public power consumption within a limited time range. Among them, the upper goal is to minimize the total operating
cost, and the lower goal is to eliminate the fluctuations caused by prediction errors and the fluctuation of grid-connected
power of real-time wind power for energy storage. The simulation results show that the characteristics of different types
of energy storage components can be used in the two control layers, and the power dispatching and allocation priority
supercapacitor is finst,followed by the interaction between the microgrid and the public power grid, and then the storage
battery. The economic benefits of the microgrid operation are further improved for multiple decision-making objectives.

The real-time pricing scheme also verifies the effectiveness of the proposed hybrid energy storage structure.

Keywords: microgrid; double-layer control; model predictive control; hybrid energy storage system; power

distribution; optimal scheduling
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Fig. 1 Structural model of a DC microgrid
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Fig. 7 Battery energy storage scheduling results
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Fig. 8 Supercapacitor energy storage scheduling results
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