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Abstract:

Environmental concerns and recent developments in electric vehicle (EV) technology
have attracted the attention of the international community to use EVs. In this paper,
by considering an urban transportation network, a design strategy is presented to
maximize drivers' travel comfort in urban trips. Further, the presented strategy meets
various constraints, such as properly locating charging stations in the city,
considering traffic volume, taking the shortest route per trip, reducing charging
waiting time, etc. The travel comfort index in this paper corresponds to a situation in
which the driver does not experience a depleted battery during a trip and successfully
finish the trip. Therefore, charging stations should be located throughout the city so
that the drivers can access them. Since the movement of vehicles over the course of a
day does not follow any particular pattern, in this paper, we use unscented
transformation (UT) to investigate the uncertainty in different probabilistic
parameters of EVs. Moreover, by clustering the locations of EVs within the urban
area, the optimal locations of EV charging stations are determined over the course of
the day using an objective function based on a genetic algorithm. The simulation
results of the urban transportation confirm the efficacy of the proposed method.
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