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Table 1 Urban road lengths

i KE/km|| BB KE/km| #EE KE/km
L, 1.04 Ly 0.88 Lo 0.62
L, 0.58 Lis 1.50 Lo 1.87
Ls 0.78 Ly 0.52 Los 1.96
Ly 1.35 Lis 1.35 Lo 0.98
Ls 0.52 L 0.62 Loy 1.93
Le 0.78 Ly 1.96 Lo 1.82
L, 0.65 Lig 0.57 Lo 1.77
Lg 0.79 Lo 1.14 Lsy 1.94
Lo 1.87 Lao 0.78 La 1.87
Lio 1.28 Lo 1.97 Ls 1.83
Ly 0.57 Ly 1.45
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Table 2 Construction & maintenance cost,original power shortage and constraints of each node

FEHL S S A S BB km 7 HL il 4 TORMRMRE  BHERRRmE TR AR
R MG /MW AH/(MV-A) EFBRZH AH/A LA /MW
19 20 74 11.3 2x50 0.95~1.05 4.8 6.8
18 18 7.7 11.6 2x50 0.95~1.05 4.9 6.9
17 17 54 8.5 2x50 0.95~1.05 4.1 6.1
16 21 7.7 11.6 2x50 0.95~1.05 4.9 6.9
15 22 6.9 10.5 2x30 0.95~1.05 4.6 6.6
14 18 53 8.4 2x50 0.95~1.05 4.1 6.1
13 19 5.8 9.1 2x30 0.95~1.05 4.3 6.3
12 15 6.6 10.2 2x50 0.95~1.05 4.5 6.5
11 23 7.9 11.8 2x50 0.95~1.05 5.0 7.0
R3 UTERBEPTABRABMAREHHRERL
Table 3 Objective function and constraint conditions of each possible charging station
i H b o B Yy A
K‘jﬁfﬁ it Y g S BBk AR CWAHREIEM PR EORR SR AR
L AL/ MW JiTE AW /(MV-A)  EFERZH /A HAA R/ MW
19 -2.1 115.87 — — — — —
18 1.5 116.70 11.7 — — 5.0 —
17 1.6 117.80 — — — — —
16 -3.1 130.71 — — — — —
15 -1.2 116.98 — — — — 7.2
14 -22 143.46 — — — — —
13 1.6 152.34 9.9 75 1.08 4.8 6.4
12 -1.5 138.60 — — — - -
11 -1.9 147.92 — — 1.07 — —
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Multi-objective EV charging station planning with consideration of road network
reliability and distribution network reliability
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Abstract: An EV(Electric Vehicle) charging station planning method considering the interaction between urban
road network and distribution network is proposed. A mathematical EV charging station planning model is
established,which considers the urban road network reliability and the distribution network reliability
comprehensively. Game simulation based on the game theory is carried out to obtain the driving
characteristics of EVs for evaluating the reliability of urban road network. The charging/discharging
characteristics of EVs are adopted to measure their supporting effect on the reliability of distribution network.
An optimal method is proposed,which takes the road network nodes as the candidate sites of charging
station. A typical example based on the actual urban road network and distribution network is constructed
and case study verifies the validity and practicability of the proposed method.
Key words: distribution network; electric vehicles; charging station planning; multi-objective planning;

urban road network; reliability



