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Electric vehicle charging network planning considering captured traffic
flows and charging driving distance

ZHANG Xinsong, ZHU Chenxu, LI Daxiang, LUO Laiwu
(School of Electrical Engineering, Nantong University, Nantong 226001, China)

Abstract: To optimize the layout of an electric vehicle charging network, and thus improving charging service capacity
and efficiency, this paper develops a charging network planning model that considers both captured traffic flows and
charging driving distance. The uncertainty of the initial state of charge of the electric vehicle power battery leads to
stochastic characteristics of the captured traffic flows of the charging network. The Monte Carlo simulation method is
used to analyze its probability characteristics. To improve the charging service capability in any situation, the model takes
the maximum value of minimum traffic flows captured by the charging network as one of the optimization objectives. To
upgrade charging efficiency, another optimization goal of the model is to minimize the average charging driving distance.
In addition, the model considers the opportunity constraints of charging driving distance and the number of charging
station construction constraints, and uses a non-dominated sorting genetic algorithm II (NSGA-II) to analyze the proposed
model to obtain the Pareto optimal solution set. Finally, a simulation experiment is conducted on a 25-node transportation
network to verify the effectiveness of the proposed method. Based on the results, the impact of chance constrained
confidence and the number of charging stations on the solutions is analyzed.
This work is supported by the National Natural Science Foundation of China (No. 52377104).

Key words: clectric vehicle; captured traffic flows; charging driving distance; charging network planning; nondominated
sorting genetic algorithm II (NSGA-II)
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Table 1 Weight coefficient of traffic nodes of 25-node

transportation system

T s TR s TR S
1 0.54 10 0.54 19 0.80
2 0.80 11 0.05 20 0.27
3 0.27 12 0.54 21 0.27
4 0.27 13 0.05 22 0.54
5 0.27 14 0.54 23 0.05
6 0.07 15 0.27 24 1.34
7 0.05 16 0.27 25 0.05
8 0.54 17 0.27 — —
9 0.27 18 1.07 — —
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Fig. 10 Probability histogram of traffic flow captured by
charging network (M =4 and = 95%)
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Table 2 Planning results after changing confidence level

(M =4 and £=90%)

MRTHE D, /km Fon B%

g

1 33.99 0.166 505 93.31 4. 14, 17, 23
2 34.08 0.167 198 95.06 4. 14, 19. 23
3 36.14 0.168 649 93.44 3. 13, 14, 23
4 36.53 0.172 445 91.04 9. 14, 19. 23
5 37.24 0.175 288 91.79 9. 13, 14, 23
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Fig. 11 Probability density function of charging driving distance

(5 solutions, M =4, f=90%)
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