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Abstract

The charging of electric vehicles (EV) is subject to various subjective and objective constraints.
Despite there have been more debate about charging methods, how to meet the respective needs
of owners and chargers while considering the characteristics of users has not been thoroughly
studied. In order to explore the best way to charge electric vehicles in the community, this article
constructs the owner’s decision model to divide the owner’s intention firstly. Then, a mixed integ-
er programming model of ordered and disordered charging was established based on the mas-
ter-slave game idea, with the objective function of minimizing the charging cost, reducing the
charging fluctuation and maximizing the charging demand of residential users, and the constraint
conditions of load constraint, charging machine allocation, charging capacity and waiting time.
And the greedy algorithm is used to compare and analyze the application scenarios of each mode
in orderly charging and disorderly charging. It is concluded that orderly charging has obvious
comparative advantages in cost and load. Meanwhile, the charging mode considering the wishes of
owners can effectively achieve the effect of “cutting peak and filling valley”.
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Table 1. Time-of-use tariff

#= 1. oEEN
I B HLA [T (KW-h) ]
RS 23:00~7X H 7:00 0.5003
B 7:00~11:00, 14:00~18:00 0.7003
T U 11:00~14:00, 18:00~23:00 0.8503
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Table 2. Comparison of charging modes
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Figure 1. Owner’s wish and model choice
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Figure 2. Expected change of charge
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Figure 3. Thinking of Master-slave game model
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Figure 4. Fuzzy reasoning procedure
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Figure 5. Character membership function
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Table 3. Electric vehicle charging demand information setting
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Figure 10. Comparison of charging costs of the top 50 vehicles
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Figure 11. Comparison of charging load of each mode throughout the day
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Figure 12. The details of the crest
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Figure 13. The details of the troughs
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