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A High Proportion of Clean Energy Consumption in the Microgrid Taking into
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Abstract: The penetration of renewable energy sources in the grid has been increasing year by year in recent
decades, and their uncertainty of power failure complicates grid operation. Therefore, in order to improve the
reliability of renewable energy (RE) access, a high degree of flexibility in the power system is required. With the
advanced research on energy storage systems(ESS) access and demand response(DR), the flexibility of microgrid
is greatly improved. Taking the uncertainty of renewable energy into account, the potential of microgrids to consume
a high percentage of renewable energy by considering the effective load uncertainty and the intermittency of
renewable power sources was analyzed. A stochastic optimization model with multiple scenarios accounting for
standby demand was developed to analyze the uncertainty in system operation. Four scenarios with different
renewable energy penetration rates were set up and simulations were performed to verify the effectiveness of the
proposed model. The results show that the coordinated operation of ESS and DR can improve the operational
reliability of the microgrid at high penetration of renewable energy resources without increasing the expected
operating costs or the level of wind and light abandonment from renewable energy sources.
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Fig.1 Load curve of the study case network
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