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Fig.1 A simple example of a road network
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Tab.1 Genetic algorithm: decoding
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Fig. 5 Process of generating a random network
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Location and Sizing of Fast Charging Stations in Freeway Network with Limited Investment

HE Minfan', WANG Yue’
(1. Mathematics and Big Data, Foshan University, Foshan Guangdong 528000

2. School of System Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: [ Purposes]Investigate the location and sizing problem for fast charging stations in freeway network with both capacities on

budget and service ability. [ Methods] The utility theory is used to analyze the drivers’ charging strategies, and an iterative approach

is proposed to compute the equilibrium distribution of PEV flows when the charging capacity is not enough. A mathematical model

is developed to formulate the problem. An improved genetic algorithm is developed to maximize the overall valid PEV flows in the

network, subject to the limited budget. An approach for designing random networks of different sizes is also presented, which are

used to test the proposed algorithm. [Findings] The volume of serviced PEV flows in the freeway network can be increased efficient-

ly through improving the charging capacity of fast charging spots. [Conclusions] The improved genetic algorithm can present robust

solutions for all location and sizing instances with different scales. The robustness of the algorithm becomes better as the scale of the

network becomes larger.

Keywords: charging station; plug-in electric vehicles; genetic algorithm; flow capturing location
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