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Optimizing Spatial Distribution of EV Charging Stations
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Abstract: Determining the distribution of EV charging stations must consider the uncertainties in electric
vehicle short driving range and long charging time as well as the long-term sustainable planning for elec-
tric vehicle growth. A simulation-based dynamic layout model is developed for minimizing EV searching
time for charging station. Considering construction continuity in time and space, this paper proposes a con-
tinuous step-by-step optimization method that compares alternative layout plans based on the service capa-
bility under different scenarios. The characteristics and applicability of proposed model is discussed
through case study. The results show that a high continuity for charging station distribution at network lev-
el is achieved with the optimized method, which can help to plan the construction of charge stations in stag-
es. With increasing number of charging stations, the optimized scheme can both cover the nodes with larg-
est charging demands and minimize EV travel time in looking for available charging stations.
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Fig.1 Network of case study and the distribution of charging demands on the

shortest route
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Tab.1 Optimized schemes under different number of charging stations

1 14 83.497 4.138
2 8,14 20.572 1.026
3 8,14,23 4.803 0.388
4 3,8,12,24 0.485 0
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Fig.2 Optimized layout schemes under different number of charging stations
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