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Abstract: Nowadays, electric vehicles (EVs), as a new type of green transportation tools, are widely used in various
logistics scenarios. However, many disadvantages, such as limited battery capacity, long charging time and inadequate
supporting facilities, restrict its effective extension in the field of logistics distribution. To this end, a partial charging
strategy is introduced to optimize the logistics distribution route of EV. And then a route optimization problem with time-
window considering the strategy is proposed. For this problem, a corresponding integer programming model is established,
as well as, a hybrid simulated annealing algorithm for its solution is presented. Finally, it is tested by a study case, numerical
results and analysis show that the model and algorithm is verified and effective.
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Fig. 1 An illustration of partial charging strategy
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Table 1 Notation used in this paper
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16 16 32 01 7 8 01
17 8 48 01 6 8 0.1
18 32 64 02 7 9 02
19 24 9% 05 1 3 05
20 72 104 02 1 3 02
21 72 32 07 8 10 07
22 72 16 02 6 10 02
23 88 8 07 7 8 07
24 104 56 01 6 7 0.1
25 104 32 05 4 6 05
26 83 45 0 1 100 0
27 32 40 0 1 100 0
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Table 3 Optimized results with two different charging strategies

, M S K R R
FEHLRMS  ZEAH ZEH FTEHAE T "
M%/% PAE/km FHT
1 0—>1—20—>9—>3—>24—12—>26—>4—>25—>23—>22—>21—0 26 32.25
S ) 0—13—2—>15—>14—6—27—>5—>16—17—8—>18—0 27 70.17 631.8787  6483.4287
3 0—~7—19—~11—~10—0 — —
1 0—1—20—9—3—12—26—>25—>24—4—23—22—>21—>0 26 100
WaHE 2 0—13—2—>15—>14—>6—>27—>5—>16—>17—>8—>18—0 27 100 6459096  6607.5368
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Table 4 Comparations of different charging costs per unit

RS,

13T B Xi 1B O 1 B U

Wiapm o Dok RRRE R D mmdn w2t
1 26 32.25 112.646 167.4819 19.041
EAFEHE 2 27 70.17 18.6249
04 3 0 36.2154
1 26 100 93.6006 148.4409
TR 2 27 100 18.6249
3 36.2154
1 26 32.25 112.646 167.4819 —3.5832
TR 2 27 70.17 18.6249
08 3 0 36.2154
1 26 100 113.606 171.0651
TR 2 27 100 21.249
3 36.2154
1 26 32.25 119.543 177.8495 —24.1457
EEATEH 2 27 70.17 22.0898
12 3 0 36.2154
1 26 100 133.606 201.9952
TS 2 27 100 32.1791
3 36.2154
1 26 32.25 125.993 192.0704 —41.9248
oy 2 27 70.17 29.8607
L6 3 0 36.2154
1 26 100 153.606 233.9952
TS 2 27 100 44.1791
3 36.2154
1 26 32.25 125.195 199.693 —70.6142
Wamm 2 27 70.17 38.2811
5 3 0 36.2154
1 26 100 173.606 270.3072
TR HL 2 27 100 60.4912
3 36.2154
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