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Abstract

The charging strategy in the electric vehicle routing problem at present is usually full charge,
which will bring about the problems that the charging time is too inflexibility and the customer’s
time windows are hard to be met. Therefore, an improved charging strategy is proposed, in which,
the vehicle charging time, the charging station and the charging power are taken as decision va-
riables. With the objective of minimizing the total operation costs, a mixed integer linear pro-
gramming model is established. Then, a hybrid heuristic algorithm based on the combination of
self-adaptive genetic algorithm and simulated annealing algorithm is proposed. Finally, the valid-
ity and practicability of the model and the algorithm are proved by a large number of computa-
tional examples and sensitivity analyses.
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Figure 1. Typical example of electric vehicle routing problem
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Figure 2. Schematic diagram of the initial solution
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Figure 3. Algorithm flow chart
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Table 2. Test data
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0 50
1 32
2 25
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5 10
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9 10
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12 15
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14 10
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19 50
20 72
21 75
22 28
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[0:00~24:00]
[0:00~24:00]
[0:00~24:00]
[0:00~24:00]

296
157
313
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Figure 4. Vehicle optimal path under full charge strategy
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Figure 5. Vehicle optimal path under improved charging strategy
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Table 3. Distribution path and power change table for each vehicle

#®3 BEREEREUARBELTUR

o o RS TV 15 A R
1 100 0(7:30)-13(7:58)-7(8:44)-6(9:01)-16(9:47)-8(10:23)-21(10:59)-0(12:27) 100 47.18
2 100 0(8:30)-2(9:13)-12(9:57)-5(10:43)-3(10:59)-4(12:13)-23(12:42)-19(14:07)-0(14:34) 100 64.57
3 100 0(7:30)-11(8:17)-1(8:58)-15(9:44)-17(10:33)-22(11:01)-14(12:31)-9(12:57)-0(13:29) 100 36.27
4 100 0(8:00)-18(8:35)-10(9:04)-20(9:44)-0(10:07) 0 15.46
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Table 4. Distribution path and power change table for each vehicle
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1 100 0(7:30)-13(7:58)-11(8:34)-7(9:01)-6(9:54)-16(10:18)-8(10:32)-21(11:45)-0(12:18) 31.86 0
2 100 0(8:30)-18(8:53)-10(9:42)-20(10:13)-4(10:59)-3(11:38)-25(11:52)-19(12:45)-0(13:27) 54.3 0
3 100 O(7:30)-2(8:27)-12(8:58)-5(9:24)-14(10:13)-9(10:31)-22(11:31)-17(12:02)-15(12:46)- 1(13:14)- - o 0
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Figure 6. Comparison of Improved charging strategy and full charging strategy test results
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Table 5. Comparison of improved charging strategy and full charging strategy test results
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Figure 7. Comparison of AGA/SA and genetic algorithm test result
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