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Analysis of charging power demand of electric vehicles considering

the influence of travel temperature
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Abstract: Travel temperature directly affects the specific energy consumption of electric vehicle through various inter-
ferences, resulting in the difference in charging power demand at different temperatures. According to the statistical
principle, under the support of a large number of samples, the least squares method to obtain the specific relationship
between the electric power consumption per km of electric vehicles and the travel temperatures in this paper. Then a
power calculation model for electric vehicles considering the influence of travel temperature is proposed. The distribu-
tion network of a certain residential district in Beijing is taken as an example. Monte Carlo method is used to simulate
the specific difference of electric vehicle charging load under different seasons (temperatures). The different impacts
of EV load on the regional power grid in different seasons are analyzed to provide a new seasonal scheduling idea for
the orderly control of EV charging behavior in the future.
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end time for user daily travel



126 Cil il #F 2 5 H N % Eikd 202147 A
0.14 Ko RN 2 — B A AR RE FEAKFAH )
0.12 N N N N N N
o AR A 1 B RO SRR 2k
o — s
& 0.08 S REA R a0 1 TR (REAS By 39 685) , A
" 0.06
= 004 A 3 A B PR 3,4 R
0.02 1 i
] A ; K1 HAHBILYE
0 5 10 15 20 25 30
Table 1 Summary of sample data
A7 /km
o HATIREE/ HATREFRE/ BT K AEFE/
B2 REREOFTRIERBETE ML °C W~ 1 W~ b
Figure 2 Probability density curve of user daily mileage
H{E 18.349 5 0.752 1 0.1496
Ejﬂﬂﬁﬁﬁ?ﬁ%aﬁ[ﬁ,ﬂldhﬁﬁ}ﬂﬂﬁ?ﬂf EE:E i /ME —5.500 0 0.052 5 0.007 7
VB ¥R 4 7 FE B i e a) AR 1 1t 2 A 3 A R 36. 600 0 11. 440 0 2.203 1
7N HUBIVR 4 T T 70 R R B 220 1 MR 56 4% 0l A2 IE
5.0
A BREK 45
4.0+
(1 expr__(t4*24‘—#s)21 o 35
2o, L 20? ] 2"4\; gg
0<t<p —12 = 29
fo(t) =4 , (D 1.0~
1 expr_ (t—p)’ ] 0.5+
2no, L 267 | 005727537 11 15 19 23 27 31 35

| o —12<t<24
b ¢ DI E AR B = 17, AT BRI
5. =3.41,
H & 2 AT LA Y e B AT B AR R A
R AW JE X B IE S 4 A

f])(d) —
Ind — pui
! exprf MW .d >0 (2)
V2rndop L 2o ]

Kb d NATHE R W RAE =13, 75 b i 22
op=3.9,
1.3 HITBESKRE#ENXER
i SCHRC10-11 4 BF 58 v LUA Y, TR EE X H

R RBAE RS W — W B 2 0 T Y A2 2k ) L
BN — AN B TLAS 7 1 % 4 R BE R T AT Ak
A SEARIY . PRI % S 3k Fr KR A AR SRR A
HOHE 38 FHGE T2 D B 4 3R I 4 oo 2 B el
SR RARR R

PR H AR L R E AN Z MR
20122013 4F B2 JRUIR R B8 M 28 H ARV 8 405
FRERNM 492 il 34 (Y i sh AL

=
Bit=

HEE/C
B3 hATE LR AL
Figure 3 Probability distribution status of

travel temperature
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Figure 4 Probability distribution status of vehicle
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Figure 5 Curve fitting of vehicle energy consumption

distribution at different temperatures
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Figure 8 Flow chart of EV power demand modeling

based on Monte Carlo algorithm
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