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Abstract

Because electric vehicles have significant energy saving and emission reduction potential, it has become an important
transformation direction in the future transportation field. However, the charging and discharging behavior of electric vehicles is
mainly determined by the user, and every car connected to the grid will cause random power load fluctuations. In the case that coal
is the main power supply structure in China, the random charging behavior without regulation will lead to the emission reduction
benefit in the transportation field to the power generation end, making the energy-saving emission reduction goal of the
development of electric vehicles lose practical significance. Therefore, the development of electric vehicles needs to focus on
charge-discharge strategies. There are three kinds of charging and discharging strategies: disordered charging strategy, ordered
charging strategy and V2G strategy. This paper summarizes the factors affecting the charging and discharging load of electric
vehicles, including the type of electric vehicles, battery capacity, daily mileage, charging start time, charging and discharging
power, electricity price, etc. Based on statistical probability, a probability statistical model is established for these major
influencing factors, and Monte Carlo simulation method is used to predict the load of electric vehicles. The daily load curves to
meet the electric demand of electric vehicles under different charging and discharging strategies are obtained. Then, the actual data
of Chongqing Municipality was used for simulation to explore the impact of disordered charging, orderly charging and V2G on the
power grid, environment and users under actual conditions for large-scale EV users, so as to provide decision-making basis for
stakeholders and put forward scientific, reasonable and forward-looking management suggestions based on the conclusions.
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