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Abstract

Large-scale electric vehicles (EVs) access will cause serious impact on the power grid and affect the
reliable operation. In order to reduce the damage to the balance of the power grid caused by the si-
multaneous access of EVs, the research on the electrical characteristics of EVs based on large data
becomes the key to enhance the reliability and safety of the power grid. In this paper, through the
characteristics and related parameters of EVs’ operation, the impact of different factors on charging
load is analyzed, and the charging load models of various types of EVs are studied. On this basis,
combined with BP neural network algorithm, the development trend of EV is forecasted, the charg-
ing load forecasting model of EV is established, and the power consumption of EV in the next few
years is estimated, which provides a reference basis for grid optimization and power distribution.
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Figure 1. Influencing factors of EV charging load
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Table 1. EV load variable parameters
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2:05~5:05 N(0.3,0.01)
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11:35~14:35 N(0.3,0.01)
2:05~4:05 N(0.3,0.01)
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11:35~14:05 N(0.3,0.01)
7:35~17:05 0.2 N(0.6,0.01) N(9,0.25)
BEE(LAE) 1 19:05~7:05 0.7 N(0.6,0.01) N(19,0.25) (59
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20:05~5:05 0.5 N(0.6,0.01)
BEEHR) 1 0:05~7:05 0.1 N(0.6,0.01) 5150 45 L
12:05~22:05 0.4 N(0.6,0.01)

3.3. BENRERBEIRLERK

HLBNVR A IR B S R Ve TROE 1 FRLEIVRZE IS8 FRL AT D3RR/ o LT SRR R 5 LR SR L 5 DA
AR, ERFRETT, NS b 78 i e DR R DR 2R HAT,
AR b B fBhyR 4 2 B R s i, H R IR AT LUK TH I [5] .

o CATHB SR ERRIATI AR, Wi U H R e i K

i
P
A s o B FRL 7036 PP 7 I (R (h) s L 24 FRLB)) 28 HAT B SR (k) s 7 O FELB) 28 4 FEL BT FH L B (kWh/km) s
P NHENRAE T I ZEKW).
%2 53R 3 R ER 7 B N D) S UL AN R A AR 4 ) I S 4

Table 2. Charging power of EVs
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Table 3. Lithium battery parameters for EVs
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Figure 2. Charging load solution flow chart of electric bus
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Figure 3. Charging load curve of various types of EVs in Beijing 2017
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Table 4. Historical data of EV quantity
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H 3 WK () Fh IR 7R (i) H LA ) SREEISS L))
2011/01 100 6220 50 6370
2011/06 321 15,235 632 19,188
2012/01 861 30,420 950 32,231
2012/06 1023 35,624 1506 38,153
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Continued
2013/01 1350 48,620 2050 52,020
2013/06 1520 53,216 1923 56,659
2014/01 1839 74,521 4568 73,609
2014/06 1950 85,020 6200 81,039
2015/01 2342 96,432 8956 93,562
2015/06 2832 106,700 9430 108,220
2016/01 3534 118,699 13,250 119,664
2016/06 3921 131,400 15,600 135,870
2017/01 4500 74,521 4568 151,500
Table 5. Prediction error analysis
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Table 7. EV quantity forecast from 2018 to 2020
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2019 5558 157,560 18,259 181,377
2020 5978 159,230 19,963 185,171
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Figure 4. Flow chart of EV quantity prediction
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Figure 5. Total daily load prediction curve of EVs
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