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Research on electric vehicle charging station planning based on multi-objective
optimization
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Abstract: A multi-objective programming model for electric vehicle charging stations is established and the model
takes the service capacity of the charging network, the social comprehensive cost of the charging station, and the
loss of the power distribution system as the objective function. Influencing factors such as distribution system
power flow constraints, branch power constraint, voltage offset, charging station capacity and planned number are
selected as constraints. The grade number and congestion degree are introduced to improve the differential evolution
algorithm’s convergence and calculation speed in the process of solving the multi-objective optimization model.
Finally, an 8-node transportation network and an IEEE 27-node power distribution system are taken as examples to

verify the effectiveness of the model and algorithm.
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Fig. 1 Solving flowchart of the overall control strategy
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Tab. 3 Line length of distribution network

1k FHEY /km ik BEES /km
1—2 135 6—25 13.92
2—14 1.02 6—7 2.24
14—17 9.02 7—8 2.2
2—3 4.0 8—27 5.0
3—20 12.6 8—10 2.7
3—4 2.0 10—13 5.7
4—6 5.6
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Fig. 3 Schematic diagram of the actual road network and its

distribution network structure in a certain area
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Tab. 1 Part of the shortest path distance between nodes in the

transportation network

i1k FEES /km ik BE Y /km
A—B 12.0 D—E 7.84
A—D 7.0 D—G 12.6
A—G 11.3 D—H 19.2
B—C 8.2 E—F 4.9
B—D 8.24 E—H 16.16
B—E 9.1 F—H 16.5
C—E 7.2 G—H 16.5
C—F 7.7
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Tab. 4 Relevant parameters of charging station construction

cost
ZH A
Cd Jijt 100
al (Gl &) 2
b/ 737t 10
r 0.08
Y/ 20
o 0.08
E,/ (KW-h/km) 0.15
PJ[ G/ (KW-h) ] 07
@ 0.5
v 0.2
T 0.3

R2 XBVRANERH
Tab. 2 Weights of various traffic nodes

1 0.54 5 0.58
2 0.80 6 0.07
3 0.67 7 0.05
4 0.50 8 0.14
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Tab. 5 Value of single objective optimization

UREAIES

ik it

{BCE} {II NI} 0.58486 65.068 845.92
{ABE} {IIIIN} 0.30652 65.065 668.19
{ABD} {II 1IN} 037957 65.068 623.04
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Tab. 6 Scheme of multi-objective optimization
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Tab. 7 Solution of multi-objective non-dominance sort
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{BCE} {IIIII} 058486 65068 845.92
{BCD} {M NI} 043437 65066 740.48
{ADE} {II NI} 041176 65069 695.0
{ABE} {II NI} 030652 65065 668.19
{ABD} {IIIII} 037957  65.068 623.04
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