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Abstract

The charging load of a large number of electric vehicles is predicted in this paper. Based on the
trends of electric vehicles in China, the electric vehicles are divided into electric buses, electric
taxis, electric officer’s car and electric private car according to different use. The charging mode
and time of different kinds of electric vehicles are discussed. The Monte Carlo simulation method
is applied to determine the starting state of charge (SOC) and the initial charging point. The
charging loads of four kinds of electric vehicles are calculated. The corresponding four charging
curves and the total curves are obtained via simulation. Through analyzing the character of the
curves, the influence factors of electric vehicles charging load in future are summarized and the
suggestion for charging equipment building is provided.
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Figure 1. The flowchart of electric vehicles charging based on Monte Carlo simulation
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Table 1. The predicted results of the number of electric vehicles in China

= 1 pEEMSFEFREENER

A ARE Ay xs HALZE MR E
2015 4E 3.33 Ji 34.04 i 7.97 )34 234.96 T34
2020 4 13.08 7% 133.70 Fi% 31.30 734 829.86 J3 4
2030 4 38.56 /3% 436.99 J3if 102.41 Ji% 5304.90 /7%

Table 2. The analysis of charging character of electric vehicles
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Figure 2. Load curves of all kinds of electric vehicles: (a) Electric buses in 2015; (b) Electric taxies in 2015; (c) Electric of-
ficer’s cars in 2015; (d) Electric private cars in working day in 2015; (e) Electric private cars in rest day in 2015
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Figure 3. Load curves in working day in 2015

[ 3. 2015 ETEHHE A EFTE A%

180

'
160 - /f
-
80+
607 \
a0k

L
20+ \
Ot v+, %
07:00 09:00 11:00 13:00 15:00 17:00 19:00 21:00 23:00 01:00 03:00 05:00 07:00
B} (8] /t

Figure 4. Load curves in rest day in 2015
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Figure 5. Load curves in working day in 2020 and 2030
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Figure 6. Load curves in rest day in 2020 and 2030

[ 6. 2020, 2030 fF{AS BFEEE TR
LR NG FEAE T YRR 55 BN R BT A, I8 1 S SUR BT o 78 L AU B R U
B#E, JEHAERE B R R R A B A OROR FENR R R SAT A A, Ry R
AR T
5. &g

AR AR LA FAT AR AR LR R A% BTSN K G847 I8 6] 5

NIMEHSWEEE, KESMEZER R BRI, @A 7 EET SR RIS 78 i A i 8, R 58%r
RIS R T RES . oA 2015, 2020, 2030 FEHBNAERA R, FIHTESEEET
FLAVR A 70 H A gy i 2 T 1], e ok b BT AT LR B R BR R R F AR, X e B A S A OGS
[T BTG 78 Rl @ R I S E A .
eI

TR RFANA GRS 32, 4:(BQD2012004) »



HE TSR RIS BRI B BhIR 4 S i S T

SE K (References)

(1]

(2]
(3]

(4]
(5]
(6]

(7]

(8]

(9]
[10]
[11]

[12]
[13]
[14]
[15]

[16]

[17]

Bauer, T., Lips, H.P., Thiele, G., et al. (1997) Operational tests on HVDC thyristor modules in a synthetic test circuit
for the Sylmar East Restoration Project. IEEE Transactions on Power Delivery, 12, 1151-1158.

W2 (2007) HENRERARK RGBS TR (LE). 7 TEF#, 6, 10-13.

sk, O, ZEaUE, S (2009) HLBNTTAE SR E A A BV AR A R DT 1) K REIR B B IR T A MHRER, 33,
1-5.

ZEIERE (2013) HLEITAEFEHIT R U @B VAN L. @5 T, 32, 45-48.

Pk, EMITF, BAAM (2013) KMBEHEZNRE AR FE R LEMRE R, A 1THRAZK, 28, 22-21.

Clement, K., Haesen, E. and Driesen, J. (2010) The impact of charging plug-in hybrid electric vehicles on a residential
distribution grid. IEEE Transactions on Power Systems, 25, 371-380.

Soares, F.J., Lopes, J.A.P. and Almeida, P.M.R. (2010) A Monte Carlo method to evaluate electric vehicles impacts in
distribution networks. In: Proceedings of IEEE Conference on Innovative Technologies for an Efficient and Reliable
Electricity Supply, IEEE, Waltham, 365-372.

Kristien, C.N., Edwin, H. and Johan, D. (2010) The impact of charging plug-in hybrid electric vehicles on a residential
distribution grid. IEEE Transactions on Power Systems, 25, 371-380.

FIFAER, shE Rl BT, & (2013) HBIREF AT XS R ST &R FEN. B0 /R, T, 80-84

Wbt Rk, ZAF (2013) HBNREF R e @ RITVE. AR, 37,1190-1195.

iﬁ%,mﬁ%,%ﬁ%,%(mn)ﬁ%ﬁﬁ?%&ﬁi%m%%ﬁﬁ@ﬁ%ﬁ?ﬁ%ﬁ%.#@@MI&%
, 32, 1-7.

By, KAE, REER, 5 (2011) HBHREFR AT AR M AR IR, /S 7, 24, 58-61.

B, WIS, Rk (2011) HBENRERBAGITE L A REH 5L, 35, 36-42.

FULIE (2008) Hiz AR EHRBE R RGNS o, M0t s, dbsmRE, dbnd

Sandels, C., Franke, U., Ingvar, N., et al. (2010) Vehicle to grid—Monte Carlo simulations for optimal aggregator

strategies. Proceedings of International Conference on Power System Technology, Hangzhou, 24-28 October 2010,
1-8.

BRam R, AN, T3 S0 (2012) A5 1 3k bR A 48 0 4% 1 R el B T 5 B 2 ) A U S BB A At . Y EE
7K, 61, 100501.1-100501.9.

Chen, D.Y. and Han, W.T. (2013) Prediction of multivariate chaotic time series via radial basis function neural net-
work. Complexity, 18, 55-66.



	The Prediction of Electric Vehicles Charging Load Based on Monte Carlo Simulation
	Abstract
	Keywords
	基于蒙特卡洛模拟的电动汽车充电负荷预测
	摘  要
	关键词
	1. 引言
	2. 不同车辆运营及充电特性分析
	2.1. 公交车
	2.2. 出租车
	2.3. 公务车
	2.4. 私家车

	3. 不同车辆运营及充电特性分析
	3.1. 电动汽车充电负荷计算模型
	3.2. 基于蒙特卡洛的电动汽车充电负荷计算方法

	4. 电动汽车充电负荷曲线预测
	4.1. 各种类型电动汽车保有量预测
	4.2. 参数设置
	4.4. 结果分析

	5. 结论
	基金项目
	参考文献 (References)

