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Multi-objective optimization of active distribution network reconfiguration
considering electric vehicle charging mode
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(Hubei Provincial Collaborative Innovation Center for New Energy Microgrid
(China Three Gorges University), Yichang 443002, China)

Abstract: Electric Vehicle (EV) will affect the economy and safety to the power grid, and distribution network
reconfiguration is an effective measure for optimal operation of power grid. According to the characteristics of Active
Distribution Network (ADN), this paper establishes an optimal reconstruction model with Distributed Generation (DG)
and EV. The sitting and sizing of DG is determined by the network loss sensitivity, the multi time probability model is
constructed with the output of DG and charging of EV. The network loss, Voltage Deviation Index (VSI) and the number
of switching operation are set up as the multi-objective optimization functions to determine the best reconstruction
scheme, and in the IEEE33 node standard distribution system, the Improved Multi-Objective Particle Swarm Optimization
(IMPSO) algorithm with niche technology is used to improve the ability of global optimization for computing. The EV
disordered charging and intelligent charging models are considered to verify the practicality and effectiveness of the
proposed method under the comparison results of different scenarios.
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Table 2 Result of multi period reconstruction of scene 3

B P /KW VSI FFRIKEL iPIPIFS
1 5.924 4 0.103 3 6 [11,14,22,33,34]
2 1.643 0.044 8 6 [4,10,13,33,34]
3 11707 0.045 7 4 [10,13,16,24,33]
4 1.709 2 0.067 3 2 [10,13,15,24,33]
5 29477 0.088 1 4 [11,12,15,24,33]
6 11279 03203 4 [6,12,15,24,35]
7 24.388 04161 4 [6,10,12,15,37]
8 21.9502 02792 2 [6,10,12,29,37]
9 38.166 2 0.580 1 6 [7,10,14,36,37]
10 55.6442 0.723 2 [7,10,14,27,36]
11 494736 06613 4 [7,10,14,16,28]
12 23.969 7 03547 4 [7,11,14,28,29]
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Table 3 Result of multi period reconstruction of scene 4

i B o] 452/ k W VSI  JFRIREL FBIBIES
1 8.1351 0.146 4 4 [10,14,33,34,37]
2 23478  0.0649 6 [7.8,10,14,25]
3 26774  0.1086 4 [7,10,14,26,36]
4 2.800 8 0.123 2 4 [6,10,14,26,34]
5 42531 0.140 7 4 [6,8,14,15,26]
6 12602 03173 2 [6,8,13,15,26]
7 225436 04323 4 [7.8,13,15,28]
8 14.932 1 0.316 6 4 [7,9,13,15,27]
9 29.014 9 0.503 3 4 [7,10,13,15,28]
10 45.0939 06376 4 [7,10,14,16,28]
11 43.075 0.629 4 2 [7,10,14,15,28]
12 20.3579 0.379 1 2 [7,10,14,15,37]
F 4 TREIFE 1 RERATEE
Table 4 Comparison of different scenes in 1 day
ks P F5/kW VSI TFRUE
1 365.58 5.91 0
2 323.19 5.81 0
3 238.27 3.68 48
4 207.83 3.79 44
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