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Fig.1 The multi-stage planning model of
the charging station’s location
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Fig. 2 State transition diagram
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Table 1 Partial demand points location and
corresponding demands
o L E/ km 2 W B3 i T SR TR (B
X Y o OBl BrEe2 BirBe3 k4

1 4 2.1 10 14 20 33
2 45 0.8 9 17 24 35
3 45 45 3 14 30 40
4 4.0 4.1 2 17 29 30
5 04 32 2 15 25 37
6 2.7 0.7 6 18 21 38
7 2.1 1.9 5 11 28 30
8 47 23 4 9 15 24
9 3.1 0.9 8 15 21 35
10 1.0 3.5 6 12 19 31
11 0.4 4.1 4 17 20 29
12 0.8 2.7 7 16 24 34
13 2.1 42 3 15 27 29
14 4.7 2.4 5 18 23 36
15 34 07 9 19 28 35
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Table 2 candidate points coordinate km

FSox Y | FS Xy
1 5 5 6 4.3 0.8
2 0.6 3.2 7 4.2 2.5
3 1.0 3.8 8 4.5 4.0
4 2.5 2.5 9 1.8 4.2
5 3 0.5 10 3.2 1.5
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Table 3 Station levels and corresponding
construction costs

SRR RSRED/ (A7) BBORAY TG
1 70 350
2 110 400
3 250 530
4 350 650
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Table 4 Planning at various stages
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Fig. 3 The first stage of allocation of burden
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Fig. 4 The second stage of allocation of burden
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Fig. 5 The third stage of allocation of burden
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Fig. 6 The fourth stage of allocation of burden
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Multi-stage Location Planning of Electric Vehicle Charging Station
CHEN Mengtao' , ZHANG Zhaojun', TAN Fenglei' , SHI Xianyue', WANG Jie' , HAN Huachun’
(1. State Grid Jiangsu Electric Power Maintenance Branch Company, Nanjing 211102, China;

2. State Grid Jiangsu Electric Power Company Research Institute, Nanjing 211103, China)

Abstract: As the necessary supporting facilities for electric vehicle operation, the construction time, location and scale of

electric car charging stations are of great significance to the promotion of electric vehicles. The existing research takes the

location planning of electric car charging stations as a static problem, ignoring construction time. Therefore, a multi-stage

planning model of charging station location is proposed, and the model is solved by the idea of pseudo-dynamic planning.

Firstly, a multi-stage programming model is proposed, which takes into account the investment cost, operation and maintenance

cost and user charge loss expense. Secondly, based on the accurate prediction of the charging needs of each stage, the genetic

algorithm is used to determine the planning scheme at the end of the planning period. Finally, the planning scheme of each

stage is obtained by dynamic planning reverse solution. A case study proves the superiority of the scheme.

Key words: charging station location; multi-stage; genetic algorithm; dynamic planning
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