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Fig.1 Residential connection with PEV through PCC
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Fig.2 Schematic diagram of DPSO particle structure
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Fig.3 Demonstration of proposed PEV charging strategy
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Fig.4 Network power loss of four cases within 24 hours
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Table 2 Comparison of voltage levels among four cases

EY] V./V Aoy I KAE / % /LR /V
1 1331 2.45 219.72
2 1208 2.29 223.07
3 1058 2.04 22536
4 944 1.67 226.95
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Coordinated charging control of PEV considering inverter’s reactive power support
and three phase switching in unbalanced active distribution networks
FU Yang,MENG Xianghao,SU Xiangjing,MI Yang,TIAN Shuxin
(College of Electric Power Engineering,Shanghai University of Electric Power,Shanghai 200090, China)

Abstract: Current studies of PEV(Plug-in Electric Vehicle) coordinated charging control mainly focus on the
shifting feature of charging instead of eliminating,and the risk of worse operation still exists. Also existing
studies on PEV charging are commonly based on three-phase balanced network model,but practical distribu-
tion networks are obviously unbalanced. A novel coordinated strategy of PEV charging in unbalanced distri-
bution networks is proposed based on the inverter’s reactive power support and three phase switching. A
multi-objective optimization model of PEV charging is firstly proposed to minimize network loss, charging
cost while maximizing user benefit from providing ancillary reactive service. Secondly,a coordinated control
strategy of PEV considering the inverter’s reactive power support and three phase switching is presented
to improve the network operation within 24 hours. Finally, detailed simulations based on a real Australian
distribution network verify the correctness and effectiveness of the proposed coordinated PEV charging model
and strategy.

Key words:electric vehicles;coordinated charging;three phase switching;reactive power support;active distri-

bution network
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Table D1 Travel data of PEV

WENEAERS  JHARRNE SRFEEHNE RN SOC% | EhKZAESRS  JFGERmE 4RAH T RIEIN SOC/%
1 09:57 14:35 75.40 26 18:20 08:22 58.07
2 09:31 14:41 74.89 27 18:29 08:15 57.59
3 23:26 12:17 74.86 28 18:15 08:26 57.51
4 11:46 18:54 74.25 29 17:46 08:50 57.49
5 13.:12 20:03 73.48 30 17:26 09:04 56.92
6 10:29 17:42 72.79 31 17:29 08:55 56.32
7 07:31 15:11 69.82 32 17:07 09:17 56.01
8 22:17 12:41 69.47 33 17:08 09:11 55.92
9 12:04 19:53 68.90 34 16:55 09:39 55.89
10 22:13 12:45 68.12 35 16:59 09:37 55.82
1 21:59 12:47 64.70 36 12:29 01:47 55.35
12 13:16 21:38 62.19 37 16:05 09:46 55.04
13 21:14 12:50 61.96 38 15:41 09:55 54.82
14 20:50 14:08 61.45 39 15:45 09:52 54.19
15 20:52 14:01 61.35 40 12:22 02:52 53.89
16 20:56 13:23 60.36 41 15:08 10:24 53.81
17 20:58 13:14 59.86 42 12:19 03:21 53.72
18 13:26 22:58 59.44 43 14:46 10:48 53.70
19 20:11 14:09 59.43 44 14:52 10:38 53.17

20 06:01 16:59 59.27 45 14:55 10:38 52.43
21 19:01 07:55 23.16 46 14:58 10:36 52.41
22 19:06 07:46 18.77 47 14:37 11:17 51.01
23 19:10 07:29 58.30 48 14:43 10:50 46.95
24 19:19 07:03 58.10 49 14:19 11:45 58.97
25 18:50 07:55 58.08 50 13:54 12:09 58.56
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