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An orderly charging and discharging method for electric vehicles based on
a cooperative game and dynamic time-of-use price

CHENG Shan?, CHEN Ziming', XU Kangyi!, KANG Zhennan' 2, WEI Zhaobin!
(1. Hubei Provincial Collaborative Innovation Center for New Energy Microgrid (China Three Gorges University),
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Abstract: An intelligent electric vehicle orderly charging and discharging strategy is proposed to reduce the impact of a
large number of electric vehicles disorderly charging on the power grid. Based on the idea of a cooperative game, a dynamic
time-sharing optimization charging and discharging model is established with the goal of maximizing the benefits of the
cooperative alliance between electric vehicle agents and electric vehicle users. A particle swarm optimization algorithm is
used to solve the dynamic time-sharing trading price between agents and users and guide electric vehicle charging and
discharging period planning. The actual calculation results prove the effectiveness and economy of the proposed strategy.
Through comparative analysis with the fixed electricity price strategy, it is shown that the proposed strategy can not only
effectively reduce the peak-valley difference, and avoid the load "new peak", but also improve the revenue of agents and
users. Further comparing the influence of the entry on the network of different numbers of electric vehicles on the
optimization effect, it is found that the optimization effect is more obvious with the increase in the number of electric
vehicles connected to the grid.
This work is supported by National Natural Science Foundation of China (No. 51607105).
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Fig. 1 Schematic diagram of information and energy interaction
among EV and EV agents and the power grid
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Table 1 EV agent TOU electricity price

i Bt SRR AN/OTKW D) R/ CTKW h)
00:00—08:00 0.365 0.4
08:00—12:00 0.869 2.0
12:00—15:00 0.687 12
15:00—17:00 0.687 20
17:00—21:00 0.869 2.0
21:00—24:00 0.687 12

*2 BLEBREE

Table 2 Value of each variable

R BARME
Bev 33kWh
Pe 3 kw
" 0.95
Ed100 15 kKW h
SOC. 95%
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Fig. 3 Electricity price for each scenario
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Table 3 Peak-valley difference under various scenarios
HSRE FRFAEKW SRR KW V28 722 1%
oAt 2469 4891 495
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Table 4 Revenue of agents and users in various scenarios
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Table 5 Revenue and peak valley difference of scenarios 1 and 2
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