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Planning of Electric Vehicle Charging Pile for Large Parking Lots

REN Zhe',ZOU Xuan', WEN Yifan’, WANG Dianbo®*,ZHANG Xiaobin®

(1. China Energy Engineering Group Shaanxi Electric Power Design Institute Co.,Ltd.,Xi’an 710054 China;
2. School of Electrical Engineering, Xi”an University of Technology, Xi’ an 710054 China)

Abstract: Electric vehicle charging piles (EVCP) planning is usually carried out for larger areas at the district and county level , but
EVCP planning for park—level areas is more conducive to improving investor’ s motivation and the experience of neighboring electric
vehicle (EV) users. Taking the large parking areas with large traffic flow as study object, the battery capacity, parking situation, state of
charge distribution and charging willingness of EVs in the region are obtained through the survey. Then based on these statistical data,
the Monte Carlo method is used to carry out the time domain of EV charging load distribution. Then according to the grid information
and the EV charging load distribution in the region, the EVCP planning method is proposed with the comprehensive optimization of
investment, grid line loss and user satisfaction. Finally, a large parking lot of an airport is taken as an example to verify the effectiveness
of the proposed EVCP planning method. Compared with the traditional EVCP planning, the proposed method is more economical and
reasonable.
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Fig.3 Parking data for different types of EVs
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Fig.4 Variations in battery level for different types of EVs
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Fig.5 Charging intentional statistics of EVs
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Fig.6 EV charging power curve stacking process
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Table 1 Node data for airport parking lot grid

TR RURIR(E/AY  ATDIRMW T4/ Myar

1 10 10.730 2.689
2 0.4 0.251 0.073
3 0.4 0.874 0.216
4 0.4 0.452 0.118
5 0.4 0.467 0.123
6 0.4 0.072 0.019
7 0.4 0.328 0.093
8 0.4 0.727 0.183
9 0.4 0.231 0.067
10 0.4 0.383 0.109
11 0.4 0.391 0.116
12 0.4 0.387 0.091
13 0.4 0.398 0.103
14 0.4 0.388 0.105
15 0.4 0.395 0.110
16 0.4 0.379 0.094
17 0.4 0.390 0.114
18 0.4 0.365 0.096
19 0.4 0.384 0.107
20 0.4 0.703 0.162
21 0.4 0.695 0.158
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Table 2 Line parameters for airport parking lot grid

S ETA R LAY 5 RS KB km

L1 1 2 7C-YJV22-8.7/15-3%95 0.401
L7 1 3 7C-YJV22-8.7/15-3%95 0.396
L3 1 4 7C-YJV22-8.7/15-3x120 0.294
L4 1 5 7C-YJV22-8.7/15-3x120 0.350
IL5) 1 6 7C-YJV22-8.7/15-3%95 0.275
L6 1 7 7C-Y]JV22-8.7/15-3%95 0.325
1L/ 1 8 7C-YJV22-8.7/15-3x120 0.049
L8 1 9 7C-YJV22-8.7/15-3%95 0.165
L9 1 10 7C-YJV22-8.7/15-3x120 0.042
L10 1 11 7C-YJV22-8.7/15-3x120 0.061
L11 1 12 7C-YJV22-8.7/15-3x120 0.080
1512 1 13 7C-YJV22-8.7/15-3x120 0.099
L13 1 14 ZC-YJV22-8.7/15-3%x120 0.118
L14 1 15 ZC-YJV22-8.7/15-3%120 0.137
L15 1 16 ZC-YJV22-8.7/15-3%x120 0.156
L16 1 17 ZC-YJV22-8.7/15-3%x120 0.175
L17 1 18 ZC-YJV22-8.7/15-3%x120 0.194
L18 1 19 ZC-YJV22-8.7/15-3%x120 0.213
L19 1 20 ZC-YJV22-8.7/15-3%x120 0.293
L20 1 21 ZC-YJV22-8.7/15-3%x120 0.283
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Table 3 Parking data for different types of EVs
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18:00 1074 1140 94
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22:00 727 623 38
24:00 529 378 21
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Table 4 Charging intentional statistics of EVs
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Fig.11 Charging load of three types of electric vehicles
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Table 5 Peak and average capacity of the three types

of EV charging loads kW
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Table 6 Comparison of EVCP plans results
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Table 7 Planning results of airport parking lots EVCP
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Fig.12 Voltage deviation at each node
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Table 8 Comparison of multiple schemes obtained by
changing the adjustment factor
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