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Research on charging load forecasting of urban electric vehicle based on Monte
Carlo method
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(1. State Grid Gansu Electric Power Company, Lanzhou 730031, China; 2. School of New Energy and Power
Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: In recent years, the number of electric vehicles in China has shown a high growth trend. In view of the
impact of the uncertainty of electric vehicle charging load on the power grid, a method based on the improved Bass
model to predict electric vehicles ownership is proposed. On this basis, a Monte Carlo method for urban electric
vehicle charging load prediction model is constructed. Firstly, by improving the nonlinear least squares method,
the model parameters are estimated and preliminarily optimized, and a combined forecasting model is proposed
to analyze the number of traditional cars. Through the Delphi method based on the analytic hierarchy process, the
relationship between traditional cars and electric vehicles is established to predict the electric vehicles ownership.
Secondly, based on Monte Carlo method, the travel habit of urban electric vehicle users is simulated to predict
the disorderly charging behavior of electric vehicles and form the daily load curve of electric vehicles. Finally, a
simulation model is established based on the actual data of a certain place to verify the feasibility of the model.
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Fig. 3 Forecast results of combined forecast model

202348 @i hdl | 21



HigoH |

Theoretical Analysis

3.1.1 A& wiml

P 7R A A AN BE R M 7 I AR L R R
g, R M RIGM(, 1), Zetk |l ) 4 A
(Linear) FNBPfi& ML RIFHEE &, RAHEL
PRI TG, LATRZE k51 (SSE) “h HAR
5, Pifbe/NSSE, s R T &,

F* HAETMNET SSE
Tab. Combination forecast weight and SSE

i ME SSE
GM(l, 1) 0.444 6 34.44
Linear 0.180 6 26.27
BP 0.3758 42.24
CF — 17.25

3.1.2 Bass #ULL & 52K ILIL

ol e b RIE A NIRRT R
0.016, kJ& A% H0.443, HILLAE il /b 3R
LR RAE ARG IE, Ml gt fe /b
LT R AR, TR AL R ECh
0.014, % J& A%4H0.446, it T Bk brik
MR, HE& UG H A0 £ 4°hH0.012,
K e A 0.312,
3.1.3 HLEhIUA PR A TINZE A

HUBD U4 R R TN &5 R ) A [ 4 o

70
— BEE /

g Of — 8%% !
& | - was ’
B 0T - AR R
iéﬂ 40 b
j:é 30
S
@ 20}

e T T

O 1 1
2020 2022 2024 2026 2028 2030

by
B4 BIRERGERN
Fig. 4 Prediction of electric vehicle ownership

HRE E K & B R AR (2 K e o Bt
Y B ARE. BHEMARELRLEE
A RY99.49%, H P FARK % 81.56%, HiFH
#.516.71%, AZRHEEHL.22%, AR, —4
Wl ER LGN A S R E B E LB,

22 | @5 bl - 2023 B4 E4H

3.2 BEREHETHRI

MU A Tmr B A5 R A SR . FAR &
e {0 72 Pl A S B v AR T e R BE IR K
F5(19:00—22:00 7 [ Y A for e D AR . HIAHL A
FI2% 28 4 09 7 LR DA 43 1, (HAL A /D e
FBE AT UL, A5 A A A o L TR M e K, R
PEgk I P BEAT IR, 2 R RI R, DAZE R R
Wiz A7 He o, Fi vii i ORI

3 x10°
L g &
— K%
6 ==-- HiFl4
= ——— ARE
= 5
ﬁ
R 4
®
& 3
2
1 L
0 O oo .
0 500 1000 1500

i} %1 /min

5 MERERETHNER
Fig. 5 Electric Vehicle Load Forecast Resultss

4 HERIE

KRERDREREZBH SR,
FL 30 V45 70 HR BUART B AN B P R S e, A
T UL AR,

1) #E 7THRERA R MR, &t
3 Bass ot 7Y 14 il e R 2 B8 Al LA o B ) il 5
feth T —FpkodkfyBasstisy,

2) M T HLAREN AR TR, BE Xt
HL B VS R A 0 T 35 H A7 > 5T W 38 40 A AN T
T O B JEE RS (), i HE R T S e R & T AR
PO T L D {R AR P AT A5, ok R M K A gk
Fr05 o B, 15 20 i Bh {4 Bt 48 2R .

AR T TR ™ T, 6o ok WL iR
A2 Gk b TRt TR %,

&k

[11  ZWeHE, &, XIHER, %5 ETHELEREL
AR EhI A TR AR I ZE o A0 B RS



He TSAF R I 38 i v gl 7 4% 76 v 5 4o Pt

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

R4 521, 2020, 48(1). 117-125

AP, BORCHEZ) SR T ol 3 O iR B R A =
B IRMmieFZE[D]. Abst: fedb ik, 2020.
EAB. HIEIREEI R AR 4 K AU T
ke FE TR IEBFSEID]. & . &R,
2021.

e, ERE, &1, %. ZEAFTRNE
B AR R R e i e o], b R 4¢
B F A bR, 2022, 34(6): 142-150.
ErbPH, R, 8, . R TR REIERT
NRA R PE B s R R TMI]. H
W S5 RER, 2016, 32(5). 142-147.

WU, BN, SRk, WK ETRINRT K
PR BB e £RaR [0] . BRARH ), 2012, 29(3):
51-56.

BRMG, &pilE, B, TSR RIEGR R
AR AMTRED]. B TR, 2016,
11(11): 40-46.

T, TR, =RK. KT LR FBassHA
B 78 P RN B T[] BH 220,
2021, 39(8): 1467-1473, 1536.

s, telliE, FEGE. 454 BassEAAILTV
BT b B [I] . IR K 4R (A SR FH

www.eage.com.cn

[10]

[11]

2 )

Theoretical Analysis |

k), 2020, 33(4). 26-32.

Tz, kB, B, . ERTHERMKIRKR G
AR TR e A P R S = R T e o o L] %
2292 5IAIH, 2021, 51(18): 102-107.
. ETBPMZIIAMAG ML RS
R R[] TR E Ao fbeE,
2018(5): 135-138.

1E&EN

Tz

(1983—) , 5%, ft:, mkLTEN,

ML A REIR R GETT IR

LM% (1981—) , 5%, wit, mPTRIb,

MR SR ARG RAE S, BER, S8 REIR
S M5 RUTIAT

FHRDEW. BOTREMI.

s (1989—) , 5, 1L, PRI, LS

AREIR ARG M.

REME (1998—) , 5, Wit, MFELIARER

ARG WL

(s A #A: 2022-10-11)

2023%48 @i Hdl | 23



