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Table 1 Routing scheme in Case 1

RETRM 55 3 2400 e 55 %ok G K

1 0-19-48-3-50-10-0-18-14-49-0

2 0-16-7-34-36-0-45-4-28-5-32-0
3 0-12-47-40-0-35-26-42-24-0

1 0-23-44-43-39-13-0-8-21-17-41-0
2
3

l#

0-30-20-6-38-0-25-46-2
0-15-29-37-0-22-11-0-1-9-31-33-17-0

2#

x2 B2 BEEEFAR
Table 2 Routing scheme in Case 2

REURAR T o o I 55 %k 5 MG

1 0-7-16-0-14-15-45-49-0-34-18-0
1* 2 0-40-36-0-20-4-28-5-32-0
3 0-19-48-0-47-12-0-35-26-42-24-0

0-44-43-39-13-0-8-21-3-50-0-10-

! 0-23-9-31-33-17-0

2# 5 0-11-22-1-0-15-29-37-0-6-25-46—
0-2-0
3 0-38-4-30-41-0
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Table 3 Logistics cost and charging cost of Case 1 and Case 2

24 ﬁw? W/ FEHL B/ B/
Ik 55 Jt JG JG
| 1* 77.48 233.22 310.70
2# 79.06 230.54 309.60
5 1* 73.02 199.47 272.49
2* 86.60 335.87 422.47
= 700
..% 600 589 625
54 565
o 529
2 500 I
B R 2

W GEUR RS 1%, [0 REURIR S50 2¢
B4 EZ@iERFUERSARZBEE
Fig.4 Total power of users served by energy service stations
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Fig.5 Battery charging status of energy service station in Case 1
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Fig.6 Battery charging status of energy service stations
in Case 2
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Table 4 Comparison of operating cost between
Case 1 and Case 3

eS| Wt/ R/ B/ TT
1 156.54 463.76 620.30
3 150.39 496.97 647.36
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Fig.7 Battery charging status of energy service station

under different charging strategies
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Study on unit commitment problem considering stochastic characteristics
of electric vehicles
GE Xiaolin, PEI Chenhao
(College of Power Engineering,Shanghai University of Electric Power, Shanghai 200090, China)
Abstract; A unit commitment model of interaction between electric vehicles and power system is built considering
the stochastic driving characteristics of different kinds of electric vehicles. Based on the proposed model, taking the
charging and discharging power of electric vehicles and unit output at each period as decisive variables, and taking
the total cost of thermal power units as the optimization goal ,the optimal unit commitment that adapts to the access of
electric vehicles is obtained under the condition of meeting the stochastic driving characteristics of all kinds of elec-
tric vehicles. In order to describe the stochastic characteristics of electric vehicles, the electric vehicles are divided
into four types,i.e. private cars,buses,service cars and taxis. A large number of scenarios are used to simulate the
departure time , access time and daily travelled distance of electric vehicles,which are introduced to the relative cons-
traints of electric vehicles. Because of the complexity and nonlinearity , the unit commitment model is converted into a
mixed integer linear programming model and solved by CPLEX. Case simulative results verify that it is necessary to
consider the stochastic characteristics and the classified study of electric vehicles when applying V2G ( Vehicle to
Grid) technology.
Key words : unit commitment ; dispatching ; electric vehicles ;stochastic characteristics
O
(E#% 69 W continued from page 69)
Integrated economic dispatching for charging service considering
routing choice and energy supply of mobile charging vehicle
LIU Hong', QI Boshuo' ,HAN Zhentao®, GE Shaoyun',ZHANG Qiang'
(1. Key Laboratory of Smart Grid of Ministry of Education, Tianjin University, Tianjin 300072, China;

2. Economic and Technological Research Institute, State Grid Liaoning Electric Power Company , Shenyang 110013, China)
Abstract ; Considering the fact that currently there is few scientific dispatching models and tools to guide the routing
choice and energy supply of vehicles in mobile charging service operation,a two-process integrated economic dispat-
ching model of mobile charging service is proposed. The operation modes of mobile charging service are analyzed.
Considering the time variability of the road network and the reusability of mobile charging vehicles,a vehicle routing
choice model with the minimum logistics cost as the objective and the time window etc. as the constraint is proposed.
Considering the discrete SOC ( State Of Charging) of batteries, a coordinated charging integer programming model
with the minimum charging cost as the objective and the charger number as the constraint is proposed. Taking the
mobile charging vehicles as the coupled carrier of the two processes,an integrated economic dispatching model for
mobile charging service is constructed ,and solved by the genetic algorithm nested Ipsolve toolbox. The feasibility and
effectiveness of the proposed model and algorithm are verified by the case study.

Key words: electric vehicles; mobile charging service ; economic dispatching; vehicle routing; coordinated charging;

integer programming ; integrated dispatching
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Fig.A2 Architecture of mobile charging system

considering the vehicle scheduling and battery charging
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Fig.A3 Travel speed split time-dependent function
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Table B1 Data of users

gy A I I 7 Tk B KW -h JH P G RS I [ R KW -h
1 (12,2) [8:15,11:30] 18 26 (25,19) [19:15,24:00] 42
2 (10,2) [19:15,23:30] 33 27 (15,13) [11:30,18:00] 33
3 (20,13) [7:30,18:00] 27 28 (4,24) [17:00,19:00] 22
4 (2,19) [13:45,21:30] 7 29 4,2) [8:45,18:00] 18
5 (5,23) [18:00,19:00] 24 30 (7,11) [7:30,18:00] 30
6 (4,9) [13:00,15:00] 36 31 (22,3) [8:30,18:00] 15
7 (12.14) [7:45,8:30] 24 32 (7,24) [18:45,22:30] 19
8 (17,12) [8:15,12:00] 21 33 (22,0 [18:15,22:45] 30
9 (19,0) [16:45,18:00] 21 34 (7,19) [7:30,18:00] 26
10 (20,9) [9:45,17:30] 30 35 (25,20) [16:45,19:00] 6
11 (8,4) [7:00,18:00] 16 36 (10,21) [9:00,18:00] 15
12 (18,20) [10:00,18:30] 32 37 (6,3) [8:15,18:00] 27
13 (18,8) [11:30,13:00] 15 38 (7,10) [7:30,18:00] 11

14 (5,13) [15:00,18:00] 42 39 17,7 [8:45,11:15] 9



Hrgs AR I J7) i iR HLH KW -h FH P G JHFT AR bR I I7) ok AL i kW-h
15 (4,4) [8:30,11:00] 18 40 (13,20) [7:00,14:00] 15
16 (13,15) [7:45,8:30] 27 41 (10,12) [15:45,18:00] 24
17 (25,7) [21:15,22:00] 12 42 (22,23) [18:15,24:00] 33
18 (8,16) [9:00,12:00] 45 43 (16,5) [8:15,18:00] 27
19 (16,17) [8:30,18:00] 30 44 (15,7) [8:15,18:00] 18
20 4.17) [9:00,11:45] 9 45 (2,11) [15:15,21:15] 15
21 (20,12) [12:00,12:30] 12 46 (0,1) [18:15,24:00] 39
22 (7,3) [8:15,10:00] 40 47 (20,21) [7:45,18:00] 42
23 (14,6) [7:27,18:00] 18 48 (20,14) [10:30,13:00] 23
24 (19,23) [20:45,24:00] 5 49 (10,14) [8:45,18:00] 8
25 1,7) [15:00,24:00] 15 50 (23,13) [11:45,18:00] 30

F B2 HEIRARSSIEA R LR
Table B2 Data of energy service station
REJR R 553 4 R AR LY T I EC B 13
Ae R IR 25 vl 1 (11,17) 3
AEYR IR 453k 2 (12,8) 3
By c 6 1 & BRI RS it 2
B’ 3 4 6 16 59 92
e
1 0 0 0 0 0 0
2 0 0 0 0 0
3 0 0 0 0 0
4 0 0 0 0 0
5 0 0 0 0 0
6 0 0 0 0 0
7 0 0 0 0 2
8 0 0 0 0 0
9 0 0 0 0 0
10 1 0 2 0 6
11 0 1 0 8 0
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