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Abstract: In view of the increasingly significant differences in the spatiotemporal distribution of regional loads caused
by the large-scale development of electric vehicles, an optimization strategy for regional dynamic interleaved electricity
prices based on travel chains was proposed, and a three-dimensional coupling mechanism of “user travel characteristics,
regional load characteristics, and dynamic time-series response of electricity prices” was constructed to meet the
differentiated electricity demand in different regions. Firstly, based on the travel chain theory, the time characteristics of
cross-regional movements of electric vehicles were analyzed, and the temporal correlation of electricity price strategies
in each region was dynamically adjusted: in the residential region, the discharge compensation price is implemented
during the high load period at night to reduce the peak load, and the encouraged charging price is adopted during the low
load period to achieve load balance; in the working region, combined with the characteristic that the charging demand is
concentrated in the high load period, the discharge compensation price and peak-valley deviation price are designed to

smooth load fluctuations; in the commercial region, the power adjustment price is used to smooth the power distribution
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during the peak period, and the peak-valley price is utilized to improve the efficiency of the power grid during other

periods. The optimization model is targeted at minimizing the user charging and discharging costs and the mean square

deviation of peak-valley load fluctuations of the power grid. The simulation results show that the strategy significantly

optimizes the regional load distribution, reduces power grid fluctuations and user charging costs, and provides a new

idea for the design and scheduling optimization of electricity price strategies.

Key words: electric vehicle; regional characteristic; dynamic interleaved electricity price; travel chain
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Figure 1 Travel chains
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Figure 2 Probability of electric vehicle parking in
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Figure 3 Probability of electric vehicle parking in

residential regions
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Figure 4 Probability of electric vehicle parking in
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Figure 5 Distribution of regional dynamic interleaved electricity prices
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Figure 6 Overall optimization flow
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Table 3 Charging and discharging electricity prices

in each region 7/(kW «h)
HL A
i B JERKX  JERK LXK TEX TEKX
FLH JCE FEH FLH JCH
00:00—01:00 0.31 0.43 0.43
01:00—02:00 0.31 0.43 0.43
02:00—03:00 0.33 0.44 0.44
03:00—04:00 0.36 0.45 0.45
04:00—05:00 0.36 0.46 0.46
05:00—06:00 0.40 0.47 0.47
06:00—07:00 0.42 0.49 0.49
07:00—08:00 0.94 0.94 0.94
08:00—09:00 0.97 0.97 0.97
09:00—10:00 1.03 1.03 1.03
10:00—11:00 1.57 1.57 1.57 —0.99
11:00—12:00 1.62 1.62 1.62 —1.43
12:00—13:00 1.62 1.62 1.62 —1.42
13:00—14:00 1.59 1.59 1.59 —1.42
14:00—15:00 1.11 1.11 1.11 —1.43
15:00—16:00 1.09 1.09 1.09 —0.97
16:00—17:00 1.08 1.08 1.08 —0.97
17:00—18:00 1.09 1.09 1.09 —0.98
18:00—19:00 1.55 1.46 1.55 —0.97
19:00—20:00 1.57 —1.43 1.46 1.57
20:00—21:00 1.66 —1.44 1.66 1.66
21:00—22:00 1.00 —1.00 1.00 1.00
22:00—23:00 0.98 —1.02 0.98 0.98
23:00—24:00 0.35 0.52 0.52
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Figure 8 Regional and overall optimization curves

(/N = T8 SR B R B0 Sk R T ScEk [ 28] 0 dE At
Xt HGTE T TE L S S A HLAN R I TR LR SR i 4k &
AR E —ERE LI SHP AT, T
T AT 12 14 I Bl L AELATS 2 A AR A7 A B B 7 AR T Y
WEA . M ELZ T A SCHR Y DSP SR A R0 > T
G faf B £ A9l o MATEL 8 H 4% T 8 1 7 ff il £ X L
AT, DSP 5 W 78 i) W 35043 J7 100 R BT B A 8 A A
AR

P SA AL 45 Xt e An e 4 frn . 4]
1, DSP 5 I 3 2k HL A 11 22 8 s BE XL i 4 5
5 XSl U () B A o FE Rk X, DSP AE iy 6 i B
(18:00—21:00) 2 FH Ty 5 i & Ha 1, 2h 2540 il 72
I R BR {2 % 2 6.48 X 10400 , 38 0 ¥ FE HL I
WA 25 22 FEL A 43 00 s 20 21.1 % 10,1 %%, He i 28 3%
P2 Atk T R DX S A% 45 e i RN (23: 00—
07:00) 5 1y W i B AR 42 (19: 00—23: 00) R [ ] 44
A RUH S AT {2 R &R 38.25 X 1090, BB ¥ 7
LRI 57.0%6 , B8 06 45 M 22 FEL IR 33.3 %0 E T
YEIX, DSP fi Ak 58 H B B f 25, 515 H P 76 F s AIS
A5 B FE H R WIS Y R U A SR S 9
K 2 77.05}< 10478, #H L JC T 76 H G 25 i 2 HL f
Iy BIEAR 13.3% M 4.3% . IR F , DSP # X fii

B H PR = 121.78X 104 J0 , A1 8 JC P 76 WL B A%
34.6 00 , AL A A5 i 22 HE M PR AIR 16,100, 3 2o oK 7
() 78 LB ML 55 T S0 45, DSP E AN [l 37 5 R 2 R B
i ) AR A B A RO T & S
RGBSR UE B T LA Ak B A A A B R P
A S R I AT o A 2R 1T 5 T A P A

x4 AP RAKALERTI

Table 4 Comparison of user cost optimization results 7T

X Ik Bl X Ja RIX TAER JER 35!
M 7.21}X10°  57.34X10°  80.52x10*  145.07 X 10*
TJFFeE 8.21X10°  89.04X 10" 88.82X10* 186.07 < 10*

DSP 6.48>X 10" 38.25x10"  77.05x10" 121.78x10"
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