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Fig.1 Time-space variation distribution of travel chain
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Fig.2 Distribution of travel volume ratio
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Fig.3 Decision process of layered charging
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Fig.4 Flowchart of calculating charging demand
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Table 2 Travel purpose and proportion
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Fig.5 Travel volume distribution at different travel times
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different schemes
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Charging demand distribution analysis method of household electric vehicles
considering users’ charging difference
ZHANG Meixia,CAl Yahui, YANG Xiu,LI Li
(School of Electric Power Engineering,Shanghai University of Electric Power,Shanghai 200082, China)
Abstract: Aiming at the randomness problem of household electric vehicles’ charging behavior, based on
the trip chain theory,a charging demand distribution analysis method is proposed, which considers the par-
king time adequacy and time-of-use electricity price. Firstly,based on the NHTS(National Household Travel
Survey) dataset and trip chain theory,the spatial and temporal characteristic quantities under the influence
of travel volume at different times are studied. Then,users are classified according to the estimated electri-
city demand,and the influence of parking time adequacy and time-of-use electricity price on users’ charging
intention is analyzed by using the fuzzy reasoning. The hierarchical charging decision models are establi-
shed for different users and then the spatial and temporal distribution of charging demand is obtained. The
example results show that the parking time adequacy and time-of-use electricity price have a guiding effect
on users’ random charging behavior, so that the charging demand is shifted and the overall distribution
has effects of peak drop and peak delay.
Key words:household electric vehicles;charging demand;hierarchical decision making;parking time adequacy;

time-of-use electricity price
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Table B1 Parameter fitting result of different feature quantity

(AD

(A2)

(A3)

Siv S9N S

RRAE R IBAT M SN MESH

FEARAT BB %1 VL H e s R JUMARAE YA k=0.062, 5=119.975, w=461811
145 203 1.18 142 132

201 1.61 120 1.61 1.66

u=124 109 056 132 1.14

159 144 127 150 155

o um,w,gﬁlﬁﬁfiﬁm - }% 1.61 093 136 1.16
25 PR FATFRALA 143 1.09 1.10 1.18 1.16

1.12 131 123 1.14 1.17

6=[1.08 128 135 131 127

129 130 127 136 1.26

115 120 1.24 123 1.22

H X3 T X ARAE 53 A7 k=0514, 6=61.97, u=62.32

a, =0.038,h, = 623.3,¢c, =86.54 ;

W X 35 BB A A a, =0.081,b, =—175.9,¢, = 206.2 ;

=K a, =0.022,b, = 289,c, =140.7
C X% T SRR AR 53 A k=0.578, 6=13.55, p=14.44

R X% I X R AE 53 A7 k=026, 6=52.17, u=66.01

O X3 I SURRAE 53 A k=177, 6=1577, p=9.06
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Table B2 Charging demand statistics results under simple chain mode

REwR  HBHR

[X 35 (MW-h) {10 Ee /% U A B 1) 1 Fuf U B /MW
EEX 119.31 73.87 12:05 12.48
TAEX 35.00 21.67 08:41 7.12
[ERIAES 2.97 1.84 11:48 0.51
PR X 423 2.62 11:17 0.52

Mt 161.51 100 11:18 16.37
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Table B3 Charging demand statistics results under complex chain mode

(MW 1) {10 Ee 1% Ve Z SR E/MW

EEX 211.36 61.62 17:47 14.53
TAEX 96.90 28.25 08:28 12.27
(R4S 19.09 5.57 11:58 3.12
NGRS 15.65 4.56 11:56 1.88

Mt 343.00 100 14:00 21.37
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Fig.C1 Charging load curves of different areas under Scenario 2
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Fig.C2 Charging load curves of different areas under Scenario 3
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