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Optimal planning of electric vehicle charging stations considering

the load fluctuation and voltage offset of distribution network

CAO Jiajia, WANG Chun, HUO Chonghui, LUO Chenyu, TAO Duocai, WU Xiaoxiang
(Department of Energy and Electrical Engineering, Nanchang University, Nanchang 330031, China)

Abstract: In order to reduce the adverse impact of location and capacity of charging station in distribution network.
this paper considers the load fluctuation and voltage offset of the distribution network to build a optimal planning
model for the location and size of electric vehicle (EV) charging stations. First of all, the cost of investment operator
and the cost of user are comprehensively considered to construct the optimization model that minimizes the sum of in-
vestment and construction costs, operation and maintenance costs, and user costs of charging stations. Then. under the
distribution network constraints, the evaluation model is built for the distribution network with the smallest loss, the smal-
lest load fluctuation rate, and the smallest voltage offset indicator. Genetic algorithm is combined with Voronoi diagram to
obtain the site and capacity of the charging station and select the comprehensive optimal scheme with the least impact on the
distribution network and the total cost. Finally, the transportation network and power grid information are combined in the
planned area. The simulation results verify the rationality and effectiveness of the model.
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Figure 3 Daily charging load in residential areas,

industrial and commercial areas

3.2 BEROW

R IX S B 5 H T SR BCSC R (4 B0 3%
2025 AEFMAE K 19 200 kW « h i1 2/3, B 12 800
kW « h, &8 EmEEMR 1 PR R
AR DOIFE AT AW T R, Nk 2 s,

K1 ZEPEERERE

Table 1 Traffic flow weights of each node

WA EWE | WAS R | WES R
1 0.54 12 0. 34 23 0. 65
2 0. 80 13 0.15 24 0.34
3 1.20 14 0.35 25 0. 45
4 0.87 15 0.28 26 0.93
5 1.26 16 0. 60 27 1.10
6 1.70 17 0.28 28 0.54
7 1.50 18 0.37 29 0. 60
8 0.94 19 0.63 30 0.32
9 0.97 20 0.55 31 0.21

10 0.95 21 0. 62 32 0.34
11 0.35 22 0.55
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Table 2 Charging demands of each node kW « h

1 324.812 121 095.892 23 1 220.168
2 481.203 13 169. 468 24 384.127
3 721.805 14 1 423.529 25 508. 403
4 523.308 15 395.425 26 982.913
5 757.895 16 1 920.635 27 610. 084
6 1 022.556 17 1 061.998 28 1 242.763
7 902. 256 18 418.021 29 677.871
8 565. 414 19 734. 360 30 1 355.742
9 583. 459 20 1 073.260 31 361.531
10 571.429 21 700. 467 32 903. 828
11 210.526 22 621. 382
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Table 3 Model parameter setting

t/a 7o 7 P/IIE/BY  So/m?

15 0.1 0.1 15 20

W/(kW « h/km) P./(Gt/h)  P./(kW « h/J6) v/(km/h)

7 25 10 20

R4 BRHER LM

Table 4 Land price by the land type

R B! Wi/ (J7 I8/ m?)
[ERIAEE: 1) 0.685 4
Jei B M 0.211 4
Tolb e 0.069 6
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Table 5 Results of optimal planning

% Fo B B/ R 4 A B (RW) C/HTE
1 3/240,5/240,7/240,8/120,10/120 135.6
2 2/240,5/240,7/240,8/120,10/120 135.6
3 2/300,6/300,27/120,8/120,10/180 137.5
4 2/240,3/240,27/300,8/120,10/180 137.7
5 4/180,5/240,7/240,8/120,10/120 137.8
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Table 6 Results of optimal planning for

different alternative plans

o Fe B A/ 0o 9
- R 2 A Bk (kW) Y g

3/240,5/240,7/240,
8/120,10/120

2/240,5/240,7/240,
8/120,10/120

2/300,6/300,27/120,
8/120,10/180
2/240,3/240,27/300,
4 25.0 1.10 137.7 0.74
8/120,10/180
2/180,3/180,4/240.,
27/240,8/120,10/120
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Table 7 Details of plan 4
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R H5 TS iR kW
2 4 1,2,5,20,21,22 44 137
3 1 3,4,19,23,24,25 44 137
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27 5 44 137
27,28,29,31,32

8 2 8,13,14,15 44 137

10 3 9,10,11,12,30 44 137
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Figure 4 Charging station layout and

service scope division
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