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Fig.5 Charging station site selection result of Scheme 2

under high EV ownership scenario
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charging stations based on

improved adaptive genetic algorithm
ZANG Haixiang],FU Yutingl,CHEN Mingz,SHEN Haipingz,MIAO Lihengz,
ZHANG Side',WEI Zhinong',SUN Guoqiang'

(1. College of Energy and Electrical Engineering, Hohai University,Nanjing 211100, China;
2. Wuxi Power Supply Company,State Grid Jiangsu Electric Power Co.,Ltd., Wuxi 214061, China)

Abstract: A fast charging station planning model is established, which integrates the multi-interests of char-

ging station, EV (Electric Vehicle) users and distribution network. Considering the influence of EV owner-

ship growth and the uncertainty of EV growth rate,two stochastic chance-constrained dynamic programming

models for EV charging station are constructed. An TAGA (Improved Adaptive Genetic Algorithm) is pro-

posed to solve the above planning models,which considers the spatial distribution of charging demand. The

feasibility and effectiveness of the proposed TAGA in solving the charging station planning problem are veri-

fied by a practical example, and the planning results of two dynamic planning models are compared and

analyzed.

Key words:electric vehicles;charging station;locating and sizing;dynamic planning;genetic algorithms ; distri-

bution network ; chance-constrained programming
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RAl BREFRKREVREE
Table A1 Retain number of EV in each demand point

TR EVIRHEERAN | kA EVEHEEM | HRA  EVEGEMN
1 0 12 163 23 58
2 303 13 117 24 140
3 140 14 117 25 70
4 175 15 280 26 46
5 128 16 222 27 23
6 128 17 210 28 303
7 82 18 210 29 140
8 163 19 210 30 58
9 163 20 210 31 23
10 163 21 280
11 163 22 0

£ A2 SHRE
Table A2 Setting of parameters

S5 IUE ZH IUE

T/a 10 Cmax/ B 4
Pa/kW 60 Cimax/ & 45
Ccon/(f[]'kw'l) 1458 Ijjmax/ A 600
pe/[7T (KW -h)] 0.54 max 1.05
g/[km-(kW-h)"] 2.4 min 0.95
K/(Jt-h) 20 n 1.2

v/(km-h) 50 Wamax/min 3
Pe/(kW-h) 15 ¢ 0.8
tin/ou[/min 3 1(;5/1'1 16
£ 0.6 co/[7C (MW -h)1] 560

RA3 FEHESSERAESER
Table A3 Dynamic sitting and sizing results of Scheme 1

i 1] e 4 RBEBEHEE
F1E 9, 23 30, 18
2 4E 9, 23, 6, 13, 14 34, 31, 31, 20, 11

F34FE 9, 23, 6, 13, 14, 8, 11, 16, 5, 27, 28 38, 33, 26, 20, 24, 33, 32, 28, 41, 16, 32
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Table A4 Dynamic sitting and sizing results of Scheme 2

i [ EHESE R BB EHEE
B1E 5, 29 40, 8
24 5, 29, 8, 11, 28 40, 8, 34, 24, 31

34 10, 8, 9, 11, 15, 4, 5, 26, 31, 28, 29 41, 29, 27, 39, 41, 20, 38, 7, 41, 36, 12
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Fig.A4 Dynamic planning results of two schemes

FTAS AR 1RIRAK
Table A5 Costs of Scheme 1

I} ) Cinit/ /70 Cioss/ J1 TG CJ/JiTt C/FiTt
31 165.4726 11.4222 31.7049 208.5997
24 460.9375 24.0319 69.3306 554.3000
EREE 1163 72.2897 111.2279 1346.52

FTA6 FR 2K
Table A6 Costs of Scheme 2

I ] Cini/ JI 76 Cioss/ I 7C C/ e ClI7iT
BOLAE 143.0390 15.6654 51.0463 209.7507
W24 456.0513 35.9123 61.7672 554.7308

33 4F 1106.74 85.48 86.60 1278.8
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Fig.AS5 Possible result 1 of weighting partition
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Fig.A6 Possible result 2 of weighting partition
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Table A7 Planning result of Scheme 3 under high EV ownership scenario

TR XK i bk 4 R S g
1 7 10, 8, 9, 11, 15, 4, 5, 26, 31, 28, 29 1066
2 8 28, 23, 26, 31, 5, 12, 2, 11, 14, 10, 19 10745
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Fig.A8 Iterative curve of average comprehensive cost from second year to third year of Scheme 1
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