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Abstract: Large-scale integration of renewable energy generation systems and electric vehicles (EVs) into the
grid will pose great challenges to the safe and stable operation of the existing power system. In this paper, the
optimal scheduling problem of microgrids with EVs and distributed power sources is discussed, including different
distributed power sources such as wind power, photovoltaic power, and coal-fired power units. Meanwhile, the load
regulation function of electric vehicles based on V2G technology is considered. The influence of such vehicles is
applied to the scheduling model, and the problem is expressed as a single-objective optimization model with the
goal of minimizing the total operating cost, which also takes into account the unit operating cost, wind and light
abandoning cost, and the charge and discharge cost of EVs. An improved colony algorithm combining the colony
algorithm and Beetle Antennae Search algorithm was used to solve the model. The validity and superiority of the

proposed scheduling model are proved by comparing with the results of disordered charging.
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Fig. 1 Schematic diagram of microgrid system structure
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Fig. 2 Electric vehicle timing and orderly charging and

discharging strategy
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Fig. 3 Improved bee colony algorithm solution process
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Tab. 1 Electric vehicle parameter sheet

i HfE
CEV/KW'h 30
P ) plihees (oW kW) 15/15
W,00/(KW /100 km) 13.9
SOC, . / SOC,i (%) 90/20
n 0.9
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Tab. 2 The data of wind and photovoltaic output
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Fig. 8 Output of each unit of orderly charging
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Fig.9 Comparison curve between the improved bee colony algorithm and other algorithm



