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Fig.1 Flowchart of EV charging guidance
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Table 2 Selection conflict rate of EVs to

target charging stations
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Table 3 Equipment utilization equilibrium degree of

charging stations under two strategies
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Table 4 Charging stations’ profit per unit

time under two strategies
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Table 5 Charging guidance results of

three typical scenarios
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Electric vehicle charging guidance strategy considering selection conflict of
target charging stations
LI Hengjie'?,XIA Qiangqiang',SHI Yiwei*,ZHOU Yun’,ZHANG Kaiyu’,SHI Shanshan’,SHEN Bing’
(1. School of Electrical Engineering and Information Engineering, Lanzhou University of Technology,Lanzhou 730050, China;
2. Key Laboratory of Control of Power Transmission and Conversion,Ministry of Education,
Shanghai Jiao Tong University, Shanghai 200240, China;

3. Electric Power Research Institute of State Grid Shanghai Municipal Electric Power Company,Shanghai 200437, China)
Abstract: EV (Electric Vehicle) users have different preferences on distance cost, time cost and expense
cost,and are prone to conflict when choosing target charging stations. At the same time, different charging
stations are crowded or idle, which leads to low profit per unit time and utilization equilibrium degree.
Therefore,an EV charging guidance strategy considering the selection conflict of target charging stations is
proposed. Firstly,the fast charging demand models for EV users and charging stations are established respec-
tively. Then,the EV charging conflict processing model is established to timely respond to users’ charging
applications and reduce the selection conflict of target charging stations. Considering the preferences of EV
users and charging stations, the bilateral matching model is established to realize the quick solution of EV
charging conflict processing model,and the EV charging guidance strategy is obtained. Finally,the feasibility
and effectiveness of the proposed EV charging guidance strategy are verified by an actual example. Example
analysis results show that the proposed strategy can not only effectively alleviate charging conflict and balance
the equipment utilization rate of charging stations,but also effectively take into account the interests of EV
users and charging stations. Aiming at the road traffic conditions in different time periods, the proposed
strategy can be effectively applied.

Key words: electric vehicles; charging stations;selection preference;selection conflict; charging guidance; two-

sided matching;equipment utilization rate;road traffic
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Table A1 Related parameters of charging stations
FEAl 7S AN B THEK
7o HL ZREN° 2/ 7o HLALAN AL . . 78 L2 /kW
i RO =0 FR% BT (kW-h)'] B /GEh)
1 121.433289 31.029238 11 1.2 6 120
2 121.435761 31.030488 4 1.9 6 120
3 121.437324 31.024187 3 1.4 6 120
4 121.438716 31.032043 6 1.8 6 120
5 121.442952 31.032809 3 2 6 120
6 121.445364 31.027119 15 1.3 6 120
7 121.446612 31.036348 6 1.6 6 120
8 121.451409 31.039899 12 1.5 6 120
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Table A2 Related parameters of EVs

wE W s w A (T TR T R
EV ZE/ HiE fifds fiHe Dy '~ | EV ZE/ EaEs FiHL  fafH v e =
G “) © ) WA RE i .L\‘/ xe/ P ¢ ) NIy i L&/ Ke/ HE/
% % min  (kW-h) (kW-h) % % min  (kW-h) (kW-h)
1 121438221  31.028643 36 88 26 100 52 51 121436628 31.036850 41 85 22 100 44
2 121439038 31.028999 29 84 275 100 55 52 121445109 31.030532 37 88 255 100 51
3 121430764 31.031599 29 89 30 100 60 53 121.444257 31.034138 41 87 23 100 46
4 121442620 31.035497 43 82 195 100 39 54 121432038 31036182 48 86 19 100 38
5 121.435542  31.041090 33 82 245 100 49 55 121433743 31039160 19 90 355 100 71
6 121436275 31.026397 33 83 25 100 50 56 121431780 31.034912 42 90 24 100 48
7 121436840 31.032773 46 84 19 100 38 57 121435192 31.027141 48 84 18 100 36
8 121.441399  31.037012 48 85 185 100 37 58 121435036 31.037834 33 85 26 100 52
9 121.435489  31.038030 33 90 285 100 57 59 121431786 31.039419 44 90 23 100 46
10 121.443822  31.033213 40 82 21 100 4 60 121436062 31.023844 42 84 21 100 4
11 121435965  31.024093 33 89 28 100 56 61 121433478 31.032950 37 84 235 100 47
12 121437634 31.030356 16 82 33 100 66 62 121438200 31.033199 18 87 345 100 69
13 121444710  31.033461 42 87 225 100 45 63 121432612 31.036836 30 81 255 100 51
14 121435278  31.029580 23 87 32 100 64 64  121.438805 31.029928 24 89 325 100 65
15 121.430031  31.039239 46 86 20 100 40 65  121.444834 31030716 36 85 245 100 49
16 121.445487  31.027458 40 84 22 100 44 66  121.432958 31.029886 22 85 315 100 63
17 121.439954  31.037454 17 86 345 100 69 67 121435843 31.026374 24 85 305 100 61
18 121.434681  31.034851 25 88 315 100 63 68  121.441850 31.028454 50 83 165 100 33
19 121.441580  31.030712 33 80 235 100 47 69  121.434040 31.035197 40 84 22 100 44
20 121.439873  31.031936 33 88 275 100 55 70 121.439545 31.030995 33 90 285 100 57
21 121.444876  31.031075 49 82 165 100 33 71 121432769 31.030255 28 86 29 100 58
22 121437794 31.028144 42 89 235 100 47 72 121437242 31034463 37 85 24 100 48
23 121.442797  31.025778 26 89 315 100 63 73 121.435058 31.032573 35 83 24 100 48
24 121.440875 31.037677 44 82 19 100 38 74 121437988 31.031545 44 81 185 100 37
25 121.440256  31.031528 47 88 205 100 41 75 121435009 31.034064 36 81 225 100 45
26 121438979  31.024993 34 82 24 100 48 76 121436081 31039585 40 82 21 100 4
27 121444226  31.033792 48 89 205 100 41 77 121.438389 31033273 43 80 185 100 37
28 121437837  31.030324 15 90 375 100 75 78 121435654 31.025656 31 80 245 100 49
29 121.441335  31.028026 48 88 20 100 40 79 121445115 31.026545 28 80 26 100 52
30 121436052  31.026344 31 86 275 100 55 80 121437612 31.031211 26 80 27 100 54
31 121432621 31.033338 16 81 325 100 65 81 121434877 31.023514 50 8 16 100 32
32 121431985  31.040987 45 89 22 100 44 82 121439805 31.026814 34 83 245 100 49
33 121439461  31.039856 32 83 255 100 51 83 121440131 31.036758 41 89 24 100 48
34 121434863 31.040024 25 83 29 100 58 84 121432847 31.040997 30 83 265 100 53
35 121.440417  31.028959 50 88 19 100 38 85 121442367 31.030198 48 8 17 100 34
36 121438906  31.030804 27 82 275 100 55 86 121441691 31.027049 17 83 33 100 66
37 121443547  31.035030 15 80 325 100 65 87 121434603 31.025422 38 8 24 100 48
38 121436075  31.034800 49 88 195 100 39 88 121431224 31.036562 22 8 32 100 64
39 121434360  31.023806 39 88 245 100 49 89 121.440479 31.030959 41 90 245 100 49
40 121430486 31.032138 33 88 275 100 55 90  121.437499 31.027921 50 88 19 100 38
41 121432785  31.039739 19 87 34 100 68 91  121.443073 31.030640 19 82 315 100 63
42 121438204 31.027005 38 83 225 100 45 92 121438776 31036065 37 84 235 100 47
43 121441756 31.030678 22 84 31 100 62 93 121.439552 31.027574 26 85 295 100 59
44 121431544 31.037404 49 8 185 100 37 94 121.445016 31.028148 26 81 275 100 55
45 121.440629  31.036625 50 90 20 100 40 95  121.431398 31031167 43 83 20 100 40
46 121441646  31.031364 33 80 235 100 47 96  121.431005 31.040288 18 89 355 100 71
47 121438709  31.039664 45 84 195 100 39 97 121436692 31.036053 18 83 325 100 65
48 121.442285  31.026848 19 90 355 100 71 98 121.441379 31.035714 15 87 36 100 72
49 121.440297  31.040062 32 82 25 100 50 99 121441151 31.030558 38 82 22 100 44
50 121442218 31.025654 29 90 305 100 61 100 121436986 31.038160 34 90 28 100 56
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Table A3 First round guidance results of Strategy 1

FHN FEHRMAEC BV 3N EV %5
1 11 7 6, 11, 13, 26, 30, 39, 60
2 4 15 1, 2, 12, 19, 22, 25, 28, 29, 35, 36, 42, 43, 46, 48, 57
3 3 7 16, 21, 23, 27, 50, 52, 53
4 6 2 14, 40
5 3 9 3, 7, 9, 18, 31, 34, 38, 51, 58
6 15 11 4, 8, 10, 17, 20, 24, 33, 37, 45, 47, 49
7 6 9 5, 15, 32, 41, 44, 54, 55, 56, 59
8 12 0 —
R A4 RER 1 IE RSB
Table A4 Second round guidance results of Strategy 1
FHE R EV ¥/ EV %5
1 11 5 67, 78, 81, 82, 87
2 4 9 64, 68, 70, 85, 86, 89, 90, 93, 99
3 3 4 65, 79, 91, 94
4 6 3 66, 74, 80
5 3 11 61, 62, 69, 71, 72, 73, 75, 76, 77, 95, 97
6 15 4 83, 92, 98, 100
7 6 63, 84, 88, 96
8 12 0 —
R AS KRB 2 E—H5IBE
Table A5 First round guidance results of Strategy 2
B AR EV $& /4 EV %5
1 11 11 18, 19, 29, 31, 34, 37, 40, 44, 48, 49, 59
2 4 4 6, 21, 28, 39
3 3 3 7, 9, 24
4 6 6 3, 5, 32, 41, 57, 60
5 3 3 1, 8 33
6 15 15 4, 10, 11, 12, 14, 23, 25, 27, 42, 43, 46, 47, 51, 53, 58
7 6 6 2, 13, 16, 17, 20, 22
8 12 12 15, 26, 30, 35, 36, 38, 45, 50, 52, 54, 55, 56
A6 REE 2 E_RIIFER
Table A6 Second round guidance results of Strategy 2
FoEy SR EV $5/4 EV %5
1 11 11 61, 66, 67, 68, 73, 74, 86, 88, 90, 94, 99
2 4 2 80, 98
3 3 3 89, 96, 97
4 6 6 71, 75, 82, 84, 85, 95
5 3 3 79, 81, 83
6 15 6 62, 63, 64, 65, 72, 91
7 6 6 69, 70, 77, 78, 87, 100
8 12 3 76, 92, 93
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