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Real-Time Scheduling and Control Strategy for Electric Vehicle

Charging Based on Dynamic Time—of-Use Pricing
Liang Shifu, Jiang Rui, Li Jinming, Meng Xiangyi, Liu Zhitong, Jing Haixin, Zhao Yiming
(Global R&D Center, China FAW Corporation Limited, Changchun 130013)

[Abstract] To mitigate the impact of centralized Electric Vehicle (EV) charging on the power grid, this study
proposes an optimal EV scheduling strategy driven by dynamic electricity pricing, aiming to reduce users’ comprehensive
charging costs and achieve peak shaving and valley filling of the grid. First, a travel chain model based on naive Bayes is
constructed to generate detailed information on future trips of users in the target area using historical travel data. Then, user
trip information is combined with an established energy consumption model and a charging decision model to obtain the
spatiotemporal distribution of regional charging load. Later, a dynamic electricity pricing model is established to describe
the relationship between electricity prices and grid load. Subsequently, with the objective of minimizing charging costs and
battery aging costs, a genetic algorithm is adopted to solve and update the EV charging and discharging strategies in real
time throughout the day. Simulation results show that the travel chain data generated lis optimization strategy can effectively
reduce user costs, achivev grid peak shaving and valley filling and provide a theoretical basis and control method for
efficient coordination between electric vehicles and the power grid.

Key words: Electric Vehicle (EV), Vehicle to Grid (V2G), Journey chains, Dynamic time—of-

use pricing, Real-time optimization, Charge and discharge control
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