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An electric vehicle charging station siting and sizing method based on a
density peaks clustering algorithm
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(1. State Grid Henan Economic Research Institute, Zhengzhou 450052, China; 2. State Key Laboratory of Advanced
Electromagnetic Engineering and Technology, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: An optimization method for the location and capacity of Electric Vehicle (EV) charging stations based on
density peaks clustering of traffic flow is proposed to tackle the issue of EV demand. First, planning area traffic flow and
parking lot opening index are analyzed, and the spatial distribution of EV charging demand data point collection is
constructed. Then, the density peaks clustering method is used to analyze the density of the spatial distribution of charging
demand, and the candidate clusters are obtained. Then, considering the cohesion and separation of clusters, the overall
average contour coefficient is used to optimize the clustering results, so as to determine the location of the clustering
center for EV charging stations. Further, based on the penetration rate of EVs, the number of EVs is predicted to
determine the total charging demand of various types of EVs in the planned area. The charging station capacity of the
corresponding cluster center is determined according to the charging demand proportion of each cluster. The location and
capacity of EV charging stations in a particular urban area are determined, and the demonstration shows the feasibility of
the method.
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Fig. 1 Electric vehicle charging station siting and sizing
based on density peaks clustering
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Fig. 2 Schematic diagram of the planned regional road
network structure
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Table 1 Intersection coordinates and traffic flow

PP R AR x/km ABFR ylkm RN VL]
C1 2.1 6 8990
C2 3.55 6 5626
Cs 5.4 6 7190
Csq 6.8 6 6 986
Cs 8.35 5.35 10 940
Cs 7.15 4.95 8608
C7 54 4.9 5 368
Cs 35 4.9 8200
Co 2.1 4.9 8658
Cuwo 1 4.9 4808
Cu 0.6 35 8420
Cn 1.4 3.6 6816
Cis 2.05 3.75 4530
Cu 3.55 3.8 2 654
Cis 4.5 3.9 4170
Cis 5.4 3.9 6110
Cur 6.2 3.9 4068
Cis 7.45 3.9 1918
Cu 8.35 4.1 2484
C2 8.7 3 6 080
Ca 7.5 3 5320
C2 6.3 3.2 4198
Cas 4.5 3.2 2628
Ca 4.5 2.6 3424
Cas 3.55 2.6 4024
Ca 2.4 2.65 2870
Cx 1.4 2.45 4312
Cas 0.5 2.3 6 422
C2 0 13 5 086
Cao 1.55 1.2 2484
Ca1 2.55 1.35 2118
Ca2 3.55 1.35 4264
Cas 4.35 1.35 6110
Ca 5.3 1.8 4370
Css 6.3 2.1 2 654
Css 6.3 13 5132
Car 7.4 13 7052
Css 7.35 2.3 8420
Cay 8.75 2.3 6 802
Cao 8.9 1 8 658
Ca 9 0 8 400
Ca 8 0.1 5476
Cus 6.3 0.1 9 022
Cu 5.3 0.2 6 432
Css 4.35 0.1 2 986
Ca 2.55 0.15 7192
Car 1.2 0.2 5 686
Cus 0 0.2 10030
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Table 2 Sample collection W of data to be clustered in traffic grid

app TORER RSy TRER
BAEHh TPHURE Y 147 o,
G 0.713 478 0 (1.118 892, 5.447 891) 0
G2 1 0.26171 (2.762 568, 5.502 732) 0.261 71
Gs 0.838 279 0.180469  (4.477 115,5.472 166) 0.151 284
Ga 0.894 453 0.204 485  (6.185 395, 5.442 096) 0.182 902
Gs 0.843 045 0.323261 (7.571212,5.571 212) 0.272523
Gs 0.760 946 0.323261  (7.837 987, 4.603 424) 0.245984
Gy 0.662 693 0.679452  (6.360 239, 4.399 477) 0.450 268
Gsg 0.673 623 0.284 73 (4.432941,4.414168) 0.1918
Go 0.763 869 0.096 209  (2.769 907, 4.387 276) 0.073 491
Gio 0.788 333 0.084 794 (1.290 73, 4.411 704)  0.066 846
Gu 0.849 124 0 (0.466667, 4) 0
G2 0.825 126 0.546 708  (0.719 048, 2.969048) 0.451 102
Gis 0.588 676 0.330514  (1.820 056, 3.073446) 0.194 566
G 0.447 29 0.036 649  (2.893 082, 3.226415) 0.016 393
Gis 0.429 561 0.910581  (4.031 333,3.225333) 0.39115
Gis 0.538 197 0.655124  (5.375 238, 3.546667) 0.352 586
Gi7 0.492 597 0.040097  (6.888 389, 3.501628) 0.019 752
Gis 0.502 065 0.100292  (8.030 474, 3.483926) 0.050 353
Gio 0.845 841 0.179373  (8.074 359, 2.641026) 0.151721
Gao 0.654 254 0.075301  (6.821 852, 2.662222) 0.049 266
Go1 0.42 455 0.594 003  (5.290 736, 2.470757) 0.252 184
Ga2 0.566 245 0.670534  (3.988 571, 1.992857) 0.379 686
Gas 0.421 808 0.288665  (3.008 371, 2.002131) 0.121761
Gas4 0.374 404 0.241 169 (1.978 13,1.913673)  0.090 295
Gas 0.581 559 0.163716  (0.789 699, 1.796 895) 0.095 211
Gas 0.739 849 0.048882 (0.681 899, 0.748 537) 0.036 166
Go7 0.555 379 0.312476  (1.976 988, 0.695 829) 0.173 543
Gos 0.576 222 0.293831  (3.456 122,0.737 415) 0.169 312
Gag 0.632 204 0.047 262  (4.844 444,0.868 129) 0.029 879
Gso 0.701 786 0.356219 (5.818 519, 1.051 852) 0.249 99
Gs1 0.738 959 0.375621  (6.857 904, 1.748 797) 0.277 569
Gs2 0.982 779 0.169 707 (8.131 14,1.716 894) 0.166 785
Gs3 0.847 747 0.567 003 (7.010 714, 0.657 143) 0.480675
Gas 0.940 014 0.175684  (8.302 299, 0.635 632) 0.165 146
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Fig. 3 Flow chart of density peak clustering based on
maximum contour coefficient
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Fig. 5 Three-dimensional schematic diagram of the

spatial distribution of planned regional electric
vehicle charging stations
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