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A Time-phased Order Charging Strategy for an Electric Vehicle

Photovoltaic Charging Station
XING Huan"*®, XU Qin', REN Xuezhe', SHEN Yankun®, LIU Haoyi'
(1. China Energy Construction Group Guangdong Electric Power Design and Research Institute Co. , Ltd. , Guangzhou
510663, China;2. Guangzhou Yiwei Electronics Co. , Ltd. , Guangzhou 510663, China)

Abstract: [Introduction] Aiming at the problem of orderly charging of electric vehicle photovoltaic charging stations, the paper
aims to establish a bucketed order charging strategy. [Method] The structure and working principle of the electric vehicle
photovoltaic charging station were studied, and the charging conditions of the electric vehicle and the state of charge of the energy
storage battery were constructed. During the peak load period, while meeting the vehicle charging demand, reduces the power grid
purchases and the cost of electricity purchase, assisted the power grid to “eliminate the peak”. During the low load period, while
meeting the vehicle charging demand, increased grid purchases and assists the power grid to “fill the valley”. [ Result] The validity
of the model is verified by simulation examples, compared with instant charging solutions, shows the advantages of the builted
model in reducing the cost of electricity purchase and reducing the peak-to-valley difference of the power grid. [ Conclusion ] The
charging strategy of the proposed electric vehicle photovoltaic charging station is correct and effective,, and can provide reference for
practical applications.
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Fig. 1 Structural system of photovoltaic charging station
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Tab. 1(Cont. ) Vehicle charging demand data
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Tab. 1 Vehicle charging demand data
] P T
1 68 13 95 227 16
2 69 13 95 234 16
4 80 15 96 226 13
5 77 13 96 230 12
6 82 10 99 231 11
7 57 10 101 227 11
8 78 15 101 233 11
8 69 16 102 235 12
9 60 15 102 236 15
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10 70 13 104 224 16
11 79 9 104 232 13
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14 84 17 111 223 11
15 70 13 112 238 13
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21 224 14 116 235 11
25 92 15 117 217 15
35 78 15 117 237 17
40 86 13 118 238 10
43 87 14 119 223 19
47 88 12 120 145 15
50 89 14 121 227 10
51 221 14 122 235 15
58 222 11 123 220 13
59 90 12 123 237 10
64 236 15 123 225 15

FUuh B Uit B Rtk FIuh B Byuht B R
kWh
65 91 15 125 219 14
67 93 14 126 237 10
68 233 16 126 224 9
69 95 13 133 235 16
71 155 12 134 232 15
71 226 12 134 225 14
72 228 12 135 189 13
73 156 13 136 234 14
75 134 11 137 232 15
77 136 12 138 226 14
77 227 10 141 234 11
77 233 14 142 237 10
83 138 13 143 227 17
84 139 15 147 230 14
84 237 11 153 229 15
85 140 8 154 228 14
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93 231 11 171 237 9
93 229 15 184 221 17
93 239 8 191 228 12
94 224 17 195 230 9
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