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Electric vehicle routing problem with charging and dynamic customer demands

SHAO Sai, BlJun, GUAN Wei
(School of Traffic and Transportation, Beijing Jiaotong University, Beijing 100044, China)
Abstract: To respond dynamic customer demands, a route updating strategy with updating time is proposed to online adjust the routes.

Moreover, a charging model is developed to allocate the charging stations to the routes with charging demands in transit. In

conclusion, a case presents the simulation of the route updating strategy. In addition, the parameter analysis based on the running time

and the extra cost is present. The result shows the strategy with the less updating time can quickly respond the dynamic customer

demands and reduce cost. With the increasing updating time, the more and more processed dynamic customer demands and the

number of charging lead that the strategy running time and cost are increasing. The most strategy running time is within acceptable

limits, which indicates the strategy has the better performance.

Key words: engineering of communication and transportation system; electric vehicle; vehicle routing problem; dynamic customer

demands; charging; route updating strategy
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Fig.2 Procedure of route updating strategy
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7£3%)-21-11-4-3-S17-39-40-34-31 458.96

=S | BT ERsIS S K B AR BT ES-
-23-%3
6 %£17)-32-38-37-35-%37 236.51
%1%-14-16-6-10-8-S1-20-2-7-
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9-5-%3%
8 Z£475-19-15-13-49-48-47-46- 23 230.74
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Table 3 Result of updating routes
B ) X
X K VA J (1 e 2
N E
1 17-18-29-28-27-25-55-%17
2 12-%37
3 44-36-%:37
4 50-1-%F1
9:00 21-11-4-3-510-39-40-52-34-31-54-
5(7H)
57-51-23-%1
6 38-37-53-35-43
7(%H)  6-10-8-S1-20-2-7-9-5-%1%
8(78H)  15-13-S17-49-48-47-4-6-56-%17
1 29-28-27-61-25-55-%417
4 iz
4-3-58-510-39-40-52-34-63-31-54-
5(7H)
10:00 57-51-23-7£1%
6 iz
7(FEH)  S1-20-59-2-7-9-5-F1%
8(FEH)  S17-49-62-48-47-46-56-60-%1%
1 25-55-70-7F.3%
39-65-519-40-68-52-34-63-31-54-
5(7iH)
66-57-51-23-%3%
11:00
6 %3z
7 20-69-67-59-2-7-9-5-% 17
8 48-47-64-46-56-60-7F.1%
39-65-519-40-68-52-34-63-31-54-
5(7iH)
66-72-57-51-23-%4.3%
12:00
7 2-7-9-71-5-%4%
8 60-73-%3%

13:00 5(78H)  S19-40-68-52-34-74-63-31-54-66-

72-57-51-23-%3%

7(FEH)  7-9-71-5-S2-75-%3
68-76-52-34-74-63- 31-54-77
5(78H)
14:00 -66-S7-72-57 -51-23-73
7(FEH)  S2-78-79-75-%3
52-34-74-63-31-54-77-66-S7-72-57
5(7uH1)
15:00 -51-23-%417
7 78-79-80-75-%£3%

4.4 SEIH

TE I 22 0 M, B () (1) % B AR AR KA
FE ERom R RS . I N T XA S H U R
W), ASCEF AR SEE GO AT, FELL
SVEIA N SR R AT B 8] 9 FE AR VAT 4% 28 BE B SR (1
PUREAE o SVEAN A T SR A2 B TR) B P A2 B BT
BENASTE R AN E . B T E XCRiE
AT — R SRS F AL 3% (1)~ Y U S (R o ~P34)T- SRR T
FH S 8] T P 22 B AT SRS (1) A B ) i LAIZ AT SR I
k1S,

RASHDIER
Table 4 Parameter analysis
SEH N 1) /min HASNEAL T BT Al
10 390.28 0.0062
20 390.38 0.0093
30 418.91 0.0104
40 412.38 0.0137
50 563.64 131.2694
60 445.36 0.0139
70 585.28 150.6474
80 538.47 185.873

SHOT AR R 4 Fion, NERTERT S
W

(1) 34 5 3 ) 18] B K IR (80 min), B AT 1AL N
185.873 (3 min5s), N 8 ANSEIH K. XN
S HTIS Te1 18] B 50 3 BORE A I 8] B AR SR I 3h A8 7R
KEZ, B LA i 5 A 10 5 14 B0k B 4 77 5 A
PRI [ 354 o N A 70 LR SR N B 2 38 m
4115 70 F R SR AR I [A] PR . (UM BT i i
IS J) o AT BRI [A) J 78 FRU [R) SR 3, 123847 I TR) 2>
FELE AT ERSCTE FEl2 P o 5 SR A0 I AR ST R B R
S BT SRS FAT B IR AE 2 S A 2 e
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B 5 ST (AT 3G i 2 e s . RIS AN A 4T
B EE, EAEZEAR K. FEHEA 50 74 i sEse A
AR IR TEAR 2 PR R 18 6 42 BRI iy 174 a2 ] R 25
ek, T AR TR B 228y I (71 S B>, R 5E
BRI ES LR T S % . i S 8 0R 52 TS 1)
TRF P T I2% % 2 7 58 BT A 2 1 B[] 0 78 H RS 2R SR A g
[F)AE Ko T 5T E) A 60 min R 2R 58 B Hh, B[]
BNC&VimpT AL, MaERLCHENZER
SKRES 50 min [SLIGAHZE A K, BT LA LR T 58T
i 18] 50min, B8 (] 24 60 min [ A s A Al
AT ] B ek

)L MBI AIE SRIB AT [ K E, TR
IS [] 9 10 min [ 2% 2 58T SRR 1t R et o BEBTIG [
/D> () % 2 B3I SR I AN RE A PR M 3 2 Bh A TR
K, IR A H SRR R RESEF RN E
PR 20 1] AT, S AR P % 28 B S SR e 6 A i
PEEERBE . 5 B O rTARTE B & 1251 B 5
KRIEELZEHIE, AR BN

5 4iiA

ALHFEHEMA R FR 7ol RREAR
AR E LA @A AR T, R AR 5
PRAERETAS BV R . ARG 4R — P T R
o ) 10 45 24 5L SR Mgt X i 2 1A 2 S 8 4 DA
AW Eh A #K, IF B8 AR AT 78
FHL 7 SR D B £ 7 i 70 Rty ARE S IR PR B AN A2 3l R
T R AR A S L« B » H 50 S TREIEES |
50 AR AN 20 A>7e L AL B S4B O T 4%
R, FEE SIS FORAIEN, BRAATE R TR
AW R A . H T ERTR G AR, B
TR A S AR LR — IR TE L. S H
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