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Fig.1 Road nodes of new planning district
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Table 1 Optimal calculation results
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Locating and sizing of electric vehicle charging station based on
chaotic simulated annealing particle swarm optimization algorithm
Al Xin, LI Yizheng, WANG Kunyu,HU Junjie
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China)

Abstract ; Aiming at the problem of the locating and sizing for urban electric vehicle charging stations, a locating and
sizing planning model for charging stations is proposed , which considers the comprehensive profits of charging station
operators, electric vehicle users and power grid enterprises. Combined with the shortest path algorithm of Floyd, the
Voronoi graph and demand point grid theory are employed to divide the service range of charging stations. A chaotic
simulated annealing particle swarm optimization algorithm is used to solve the problem,in which,the theory of chaos
is introduced to enable particles more efficient in traversing search space,and the probability jump characteristic of
the simulated annealing algorithm ensures that the algorithm still exhibits an efficient global optimization ability in
the later period of iteration. Test results indicate that the proposed algorithm is feasible and effective for the optimal
locating and sizing of urban electric vehicle charging stations.
Key words: electric vehicles;locating and sizing ;charging station planning ;chaos theory ;simulated annealing particle

swarm optimization algorithm
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Fig.Al Flowchart of planning of charging stations
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Table A1 Road node and typical daily vehicle flow

. o AR | DEEE S
B 1Y 1Y
475 47

1 2990 24 7424
2 2626 25 6024
3 3190 26 3870
4 2989 27 2312
5 2940 28 422
6 6608 29 1086
7 6368 30 3484
8 6200 31 4118
9 2658 32 3264




10 6808 33 4110
11 6420 34 2370
12 4816 35 654
13 5530 36 3132
14 4654 37 5052
15 2170 38 5420
16 3110 39 4802
17 8068 40 2658
18 4918 41 1400
19 4484 42 1476
20 4080 43 2022
21 2320 44 1432
22 2198 45 986
23 3628

Rz A2 7RI LN S

TableA2 Charging station level and corresponding parameters

SRR MRSTRED) B/ EBURAR/  JeEmL 7 ML AR

% LEOARD) JiTe N [m?
1 360 690 45 1085
2 240 520 30 693
3 100 310 15 337
4 60 210 8 165

R A3 KA+ MRS
TableA3 Cost of different land

RS LE S 118 il [ERIAEE A Tk

LM/ (T /m?) 0.3174 0.7644 0.2583

& A4 e RIS B

TableA4 Parameters of charging station planning

ZH Ml ZH Ml
p/(KWh/km) 0.1429 ro 0.12
Ce/(7G/kWh) 0.8 /4 20

Ceun Gre/(JG/KWh) 0.04 e (%) 15
G~ Cw/(7T/kWh) 0.05 Y max (%) 10
To/ /N 20
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