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Charging Facility Distribution Optimization Method Considering Power Quality Constraints
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Abstract: An optimization method was proposed to layout electric vehicle charging facilities considering
power quality constraints. A comprehensive power quality index model considering the average value of nodal
three-phase unbalance degree and the maximum value of nodal voltage deviation was established. Meanwhile, the
mathematical model considering the first and second static voltage stability indexes was established. Then, the
comprehensive power quality index, network loss index and static voltage stability index were taken as the
optimization objectives, the improved multi-objective cuckoo search algorithm was utilized to solve the proposed
model. The IEEE 33 bus distribution system was taken as an example, and the distribution optimization scheme of
charging facilities was given. The simulation results show that the nodal three-phase unbalance is significantly
reduced after the charging facilities were connected, and the voltage deviation keep within the allowable range. At
the same time, the influence of different optimization objectives and optimization methods were compared to verify
the effectiveness,rationality and superiority of the proposed optimization method.

Key words: distribution network; power quality; charging facilities; placement optimization; multi-objective
cuckoo search algorithm(MOCS)
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AR 0 144+j60 120460  216+j120  96+j48  84+j24  288+j144  288+j144  96+j24 0 0
BH 0 180+j48 0 0 0 84+j24  288+j144 0 72+j24 96+j24 72+j48
CH 0 0 1204j60  120+j24  60+j24 0 0 288+j144 0 0 60+j36
TR 12 13 14 15 16 17 18 19 20 21 22
AR 84+j48  96+j48  168+j24 0 0 84+j24 0 144+j60  120+j48 0 0
Bl 84+j48 0 0 72412 84+j24  84+j24 2446 0 120+j48  120+j48  144+j60
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WA, 23 24 25 26 27 28 29 30 31 32 33
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16 10.80 201 6.71x1073
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Fig.7 Voltage deviation of nodes
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Tab.4 Comparison of objective function values

in single objective optimization
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Tab.6  Comparison of results of different optimization methods
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