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Multi-dimension Evaluation Index System and Method of Urban Charging Service Network

WANG Min, XIANG Yue', ZHOU Chungi, ZHAO Huangjiang, LIU Junyong

(College of Electrical Engineering, Sichuan University, Chengdu 610065, Sichuan Province, China)

Abstract: The layout planning and operation mode of
charging service network determine the development prospect
of electric vehicles. In the future, with the rapid increase of
penetration rate of electric vehicles, it is necessary to ensure the
sustainable development margin of charging service network,
reasonably evaluate the charging service network in order to
find out poorly operation areas and weak links, and provide
improvement basis for the continuous high-quality operation
of the subsequent charging service network. Therefore, the
dynamic comprehensive evaluation index system and evaluation
method of charging service network are proposed considering
the users, transportation network and distribution network.
First, the multiple attributes of urban charging service network
are analyzed, and a multi-dimensional evaluation index
system is established based on users, transportation network
and distribution network. Then, the grey correlation analysis
method based on combination weighting method is used to
quantitatively analyze the influence of charging service network
on each subject index. Finally, the feasibility of the proposed
evaluation model and method is verified through simulation,
and the existing charging service network in a southwest region
is comprehensively evaluated, which provides a reference for
charging station location.

Keywords: charging service network; electric vehicle; multi-
dimensional dynamic assessment; combination weighting; grey

correlation method
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Table A1 Configuration of charging station . ENE iR HEl AR BE3 HE4 HES
[}
= o = = w w = w w = 7 0.64 0.86 0.76 0.70 0.85
77_ T T T T T T T T T T T
= AR R A B R & & R &K R R Wi Mo 161 119 131 171 121
7 8 10 11 12 13 15 16 18 19 22 o
MIME p 1283 0805 0965 1103 0.953
! 7o ? 7 8 AP 24.3 20.1 234 24.1 21.3
2 7 9 7 9
3 7 9 6 10 9 F® A3 FEHILEE
Table A3  Data of charging stations
4 9 9 6 8 9 T - - - -
bt FEEEIEA FEEE LB FEERIEC FEERIED
5 8 9 10087 8 Ay 0.5 03 0.92 0.10
7 0.86 0.78 0.89 0.74
R A2 J"?'!lé.‘{HEs&?E AB, 0.12 0.14 0.08 0.24
Table A2 Simulation raw data '
: Z X . X X T, 1.87 1.79 2.14 1.76
HENE ERE AR FAR2 AR FAR4L FES ¢
4 072 0.65 0.64 0.70 0.60 My 128.07 148. 54 310.70 78.61
X, 0.94 0.94 0.96 0.99
SR o 19.18 1921 1624 1844  19.16 N ) \
%M R 5.73 481 498 4.96 5.62 m 1.3 121 L4l 1.10
AP 20.33 21.32 49.57 7.89
AB, , 036 0.33 0.32 0.30 0.34
X, 0.84 0.89 0.86 0.84 0.89
A4 TEIXER
i AL, 2.62 2.74 2.19 2.14 2.72 * v 19&%:%& )
T Table A4 Node pair relationship
DL/ T, 1.80 1.56 1.61 1.94 1.56 . . .
¢ ZiEW  EERN | ZEN EBERN | ZEN RN
My, 13440 12012 11820 127.98 12432 BT FH A A Rl A
Al 2.54 2.14 1.54 2.36 1.76 6 12 30 18 28
W AL 7.43 6.54 4.73 6.67 521 8 26 13 13 19 47
WME Az, 3021 2890 2688 2894  27.10 10 33 15 15 2 14
Ricn 0.47 0.27 0.36 0.38 0.34 11 31 16 27
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