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Fig.1 Relationship between average speed
and power consumption

HIPE 1 a] A HAEAS [RI PRI I BE T A Bk B o
FEHL I R2 I - B AT B B Y30, PHEV BAEH
RIZHTE TRUE ; 17308 /N T 20 km/h i, FEH
TR, X T B AT B A R e T Y 5
W 3 P T, FEFL O TRRE , )Xl T AT Bk
JEAE 20~50 km/h Z [A] i PHEV 178 BN FRUE , It
I 5N T RE AT B R T 50 km/h B, K BBl 2
5K, it PHEV OFE R AR FFARE . NIRSE
M BT AT R /N T 50 km/h B, PHEV £

W N PRE A AR TIRIE A RN B
R AL 22 5 AT PR LR 0 A F 8 1 2 ) AR
PRIl 3 o A n] LATSN , 4 e Bl A AR AR
R S AR R AR R R
1.2 Z=RINERFEMEEEREZL

2Pt T U AR 2 A B B A AL A T e A
e, BAR R B 2= D RN 22 5. ARG T
2 A S R D) P R AR TS, ] 2

Z10;

205

]

E 0 1 b 1 |

o100 00 100 200 30 40
BRI REC

2 FREBTHRSHEEENXER
Fig.2 Relationship between air condition power
and environment temperature
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Fig.3 Relationship between driving distance and
environment temperature in pure electric mode
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Table 1 Characteristic parameter values
of first five segments
SR
FB1 2 B3 hBE4 RES
v,/ (km+h™1) 49.32 76.60 34.95 64.29 56.25
v,/ (km-h™") 54.60 86.49 49.81 69.74 63.14

ax

zpz /(km?-h72) 154 086 272353 122422 227 743 198 380

Pjia 0.506 8 0.3191 0.5243 0.2857 0.500 0
Pjian 04110 0.5319 0.3981 0.5893 0.3125
Pyun 0.0685 0.1277 0.0680 0.1071 0.1719
Pdai 0 0 0 0 0
T/C 17 18 2 15 15
P/kW 0 0 0 0 0
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Table 2 Characteristic value and contribution
rate of each principal component

EWI FEAEAE TR/ %
Y, 2.399 2 34.27
Y, 1.462 4 20.89
Y, 1.057 1 15.10
Y, 0.732 1 10.46
Ys 0.438 2 6.69
Y 0.414 8 6.35
Y, 0.296 2 4.23
Yy 0.156 8 1.54
Y, 0.043 2 0.47
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Fig.4 Clustering center of average speed

and environment temperature
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Table 3 Parameters of each clustering center

%5 v,/ (km-h™")  py, Piian Pyun P/KW T/

C, 50.80  0.5017 0.4018 0.0755 0.0031 3.1516
C, 61.32  0.4870 0.4089 0.0853 0.2315 28.5019
Cy 3486 04731 0.4059 0.0607 0.0050 3.3208
C, 48.73 0.4999 0.3945 0.0806 0.1104 23.297 8
Cs 13.68 0.3073 0.2945 0.0606 0.0135 17.276 5
Cs 10.58 0.270 8 0.266 7 0.0619 0.0027 3.3799
C, 11.47 0.2776 0.2690 0.0621 0.184 6 28.273 7
Cy 20.93 0.3880 0.3594 0.0576 0.0047 19.729 4
Cy 68.53 0.478 6 0.406 1 0.0948 0.0314 19.2525
Cy 67.36  0.4948 0.3919 0.0874 0.0042 3.7378
C, 24.60 04034 03637 0.0598 0.123 1 24.694 0
C,, 3530 0.4662 0.3920 0.0662 0.0612 21.2525
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Table 4 Condition identification result of driving segments
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Table 5 Predictive result of driving distance
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C kW m km
1 -6 — 100 0 17 17.8
2 -6 1 100 0 15 16.2
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4 12 il 1 100 0 18 17.3
5 27 — 100 0 21 20.1
6 27 1 100 0 18 18.6
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Fig.5 Flowchart of orderer charging strategy
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Ordered charging strategy of electric vehicles based on users’ driving behavior
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Abstract : Electric vehicle users are focused on the convenience of charging, which may cause some problems for
power grid at the same time. So how to take both users’ convenience and security of power grid into account is an ur-
gent problem to be solved. Aiming at this problem,an ordered charging strategy of electric vehicles based on users’
driving behavior is proposed. The principal component analysis and fuzzy clustering algorithm are used to study the
electric vehicle users’ driving behavior and predict the driving distance, based on which to calculate the charging
power of each charging process and to dispatch the electric vehicles according to the load curves of local distribution
network. By simulating electric vehicle users’” driving behavior,the load curves of distribution network when electric
vehicle disordered charging and ordered charging with different user response rates are analyzed and compared,
whose results show that the proposed strategy can reduce the peak valley of distribution network load effectively and
can increase the electric vehicle users’ motivation to ordered charging.
Key words: electric vehicles; ordered charging; driving behavior; driving distance prediction ; principal component

analysis ; fuzzy clustering



