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Design and application of photovoltaic and energy storage microgrid for the park

LIU Lian', LI Lin"% DING Ming', YU Haibiao', CAO Jun?
(1. Anhui New Energy Utilization and Energy Saving Laboratory (Hefei University of Technology), Hefei 230009, China;
2. CSG Science & Technology Co., Ltd., Hefei 230080, China)

Abstract: A kind of PV-energy storage microgrid in the park which includes distributed power generation, energy storage
device, load and other controllable equipment is designed to meet the needs of reliable power supply of important loads
when faults occur on distribution network and economic operation under grid-connected mode. This paper carries out the
capacity allocation and control architecture design of PV-energy storage microgrid system, and develops key modules
such as the microgrid central controller and the energy management system. The mode switching method provided by the
central controller of the microgrid in the park under grid-connected mode or grid-disconnected mode can be used when
faults occur on distribution network to ensure the stable power supply of important loads in the park and minimize the
impact of distribution network faults. The economic dispatch model provided by the park's energy management system,
aiming at the minimum operation cost, is solved by the commercial software CPLEX, and the optimal operation results of
each equipment under many scenarios are given. The designed system has been successfully applied in industrial park and
proved the rationality by the measured data.
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Technologies and Demonstrative Application for the Integration and Consumption of Clustered Distributed Renewable
Energy Generation”.
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Fig. 1 Structure of PV-storage microgrid in the park
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Fig. 2 Three-tier architecture of PV-storage microgrid
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Fig. 3 Process of mode switching
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Fig. 4 Physics experiment platform of microgrid in the park
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Fig. 5 Economic dispatching results of Casel
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Fig. 6 Economic dispatching results of Case2
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Fig. 7 Economic dispatching results of Case3
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Table 4 Data of grid-disconnected to grid-connected
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