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Operation Plans for Voyage Charter of Multiple Vessels to
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Abstract: In order to optimize vessel operation plans for the transport of bulk and general cargoes in Chang
Jiange under the dynamic market demand, it is to establish multi-vessel operation models in two modes of whole
ship voyage charter and partial space charter and to choose the best collection of freight orders and navigation
route for each vessel. The models aim at the aggregate profits of multiple vessels on voyage charter during the pe-
riod, considering the constraints such as loading and unloading time window, port location, freight rate, freight
volume, ship position, laden state and capacity, then the models are solved by matrix genetic algorithm, which cal-
culates the fitness of parent population by linear scale change, and use tournament selection operator. The voyage
charter data of the Wuhan-Shanghai section of the Chang Jiange are applied to the two models, then to obtain the
optimization plan for each ship by running PyCharmCE, + python 3.7. The results show that the overall cost and
capacity utilization of single ship and multiple ships under the mode of partial space charter are all both better
than the mode of whole ship charter. Although the profits of some ship is ships are higher in the mode of whole
ship charter, the overall profit of the fleet is still higher in the partial space mode. Therefore, it is better to adopt
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the partial space charter mode for the transport of bulk and general cargoes in Chang Jiang.
Keywords: multi-vessel scheduling; voyage charter; Chang Jiang water transportation; remaining space;

spot cargoes; matrix genetic algorithm
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x1 MAIMEXSH
Tab. 1 Ship Related Parameters
WhkiE e sk ERURE o AORRIER i
Ship length/m  Ship width/m Maximum draft/m " o8¢ Maximum load = otion rate/ Fuel price/
power/ kW tons/t (ke - (KW -h) '] (7T - kg™)
100 17.1 600 5000 0.181 6890
A gy CTHERIGE R CREVCR i
Operation cost/ Harbour dues/ ¢ average port Cost of loading  Efficiency in loading 0 oo speed/
(5 d) (5% + (NT) 1) parking rate{] andimloa(_ling/ and unlozi(]hng/ Ckm - )
(D - (t-d)™) (J;t-h™) (t+h™)
4000 0.55 0.08 19 3200 19
k2 ZHBEER
Tab.2  Waybill Information
5 ROR BRE B R A ) )
Serial  Type of = Dead —Freight =, ") ine  Loading period  Port of unloading  Unloading period
number  goods  weight/t rate/JG
0 0 700 40 1 Huangshi  0805T00—0806T24 ¥} Shanghai ~ 0807T12—0809T24
1 0 1000 27 B A Nanjing  0803TO0—0804T24  JUIL Jiujiang  0805T00—0806T24
2 0 1000 38 {1 Huangshi  0803T00—0804T24  # % Changshu  0805T00—0807T24
3 0 1000 24 #HX Wuhan  0801T00—0802T24  h#%1l| Maanshan 0803T12—0805T24
4 0 1000 19 FEW Wuhu  0804T00—0803T24  # £ Huangshi ~ 0804T00—0806T12
5 0 2000 35 YL Jiangyin ~ 0801T00—0803T24  JLIT Jiujiang  0803T00—0806T24
6 0 2500 27 B 5 Nanjing  0804T0O0—0805T24 Jeil Wuhu  0806T00—0807T24
7 0 2500 37 B 7 Huangshi ~ 0804T00—O0805T24 %% Nanjing  0806T00—0807T24
8 0 1500 30 /7 Huangshi  0804T00—0806T24 5% Nanjing  0805T00—0807T24
9 0 2500 20 ¥l Maanshan 0806T00—0807T24  4HYI Zhenjiang ~ 0808TO0—0809T24
10 0 2500 40 # A Huangshi  0806T00—0807T24  ‘## Changshu  0808T00—0810T24
11 0 3000 23 A Huangshi  0804T00—0805T24  # ¥ Changshu  0806T12—0808T24
12 0 2000 30 /7 Huangshi  0806T00—0807T24 VI Jiangyin  0806T12—0809T24
13 0 2000 30 VLI Jiangyin  0809T00—0809T24  #f7 Huangshi  0809T12—0810T24
14 0 2000 40 {7 Huangshi  0801T00—0803T24 -3 Shanghai ~ 0803T12—0805T24
15 0 2000 40 /7 Huangshi  0804T00—0805T24  |-if Shanghai  0805T00—0808T24
16 0 2000 18 K Anging  0804T00—0805T24  F§il Nantong  0805T12—0807T24
17 0 2300 20 #Z1l Maanshan 0806TO0—0809T24 ¥ %4 Changshu  0808TO0—0810T24
18 0 2500 20 M5 Nanjing  0805T00—0806T24  JLIT Jiujiang  0806TO0—0809T24
19 0 2500 20 Hh#%11 Maanshan 0806T00—0808T24  “# %% Changshu  0808T12—0809T24
20 0 2500 19 H#1l Maanshan  0806TO0—0807T24 B 5T Nanjing  0807T00—0809T24
21 0 2500 20 ¥l Maanshan 0806TO0—0807T24  4HYI Zhenjiang ~ 0808T12—0809T24
22 0 3000 36 A1 Huangshi  0802T00—0805T24 h#%1l] Maanshan 0804T00—0806T24
23 0 3000 39 JUIT Jiujiang ~ 0802T00—0804T24 |- ¥ Shanghai ~ 0804TO0—0805T24
24 0 3000 36 {1 Huangshi  0805T00—0807T24 ¥ 1l] Maanshan 0807T00—0809T24
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A7 S W0 e )

BT

fEIJ Uiz

ni‘;’:}ir Tgyffd;’f Wg;ﬁit i‘fe‘f;é Port of loading Loading period  Port of unloading  Unloading period

25 0 3000 16 JEIH Wuhu 0808TO0—0809T24 % 11] Maanshan 0809T00—0810T24
26 0 3500 36 A Huangshi  0806T00—0807T24 L% (l] Maanshan  0808T00—8/9/24
27 0 3500 21 511 Maanshan  0803T00—0807T24  #7 Huangshi ~ 0807T12—0809T24
28 0 4000 22 Fiat Nanjing  0806T00—0807T24  #77 Huangshi ~ 0807T00—0809T24
29 1 3000 35 K% HE Zhangjiagang 0803T00—0804T24  #f7 Huangshi  0801T00—0806T24
30 1 3000 35 K% Uk Zhangjiagang 0801TO0—0802T24  #f7 Huangshi  0803T00—0804T24
31 1 3500 40 B Wuhan  0801T00—0802T24 K4 Taicang 0802T00—0804T24
32 1 4000 22 VLB Jiangyin  0802TO0—0803T24  H#{f7 Huangshi  0803T00—0806T24
33 1 3500 36 R Wuhan  0801T00—0803T24  YT.BH Jiangyin  0802T00—0805T24
34 1 3600 38 B Wuhan  0801T00—0803T24 VLB Jiangyin  0802T00—0804T24
35 1 3800 38 I Wuhan  0801T00—0802T24  YI.[ Jiangyin  0802T00—0805T24
36 1 4000 25 VLB Jiangyin  0801TO0—0803T24  H#{f Huangshi  0802T00—0804T24
B . KBS

Data source ; Lanrd and Water Transport Network. http ://ship56. net
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Tab.3 Results of Waybill Selection and Scheduling Scheme in Two Modes

18 FEPE EgteE PN | DR Bk ]
Waybill selection Arrival time of loading port Arrival time of unloading port

FAA
Ship AR AR B
Whole ship ~ Non-whole ship

gy
Non-whole ship

B[ Siitgiyi]

A
AR Non-whole ship

Whole ship charter

AR
Whole ship charter

charter charter charter charter

35 35 0801T0000 0801T0000 080370238 0803T0318

36 36 080370238 0803T0318 0804T2154 0805T0013

8 10.7 080412154 0805T0013 0806T0913 0806T0726

: 6 7 0806T0913 0805T0013 0806T1842 0806712218
18 6.18 080612358 0806712218 0808T0415 0807710347

20 18 080970349 080612218 0809710734 080810024

34 34 080170000 080170000 080212256 0803T0136

32 32 0803T0056 0803T0136 0804T1917 080412102

7 22 0804T1917 080412102 0806T0323 0806T0447

? 28 21.20 0806T0323 080670447 0807T1546 0807T0005
12 20 0807T1546 080610447 0809T0816 0806T1137

19 28 080970816 0807T0713 080972141 0808T0506

33 33 0801T0000 0801T0000 0802T1806 0802T1806

5 5 0802T1806 0802T1806 0803T0758 0803T0758

23 23 0803T0758 0803T0758 0805T0851 0805T0851

’ 29 29 0805T1656 0805T1656 0807T1438 0807T1438
24 26 0807T1438 0807T1438 080812356 0808T0056

27 27 080812356 0808T0056 080970813 080970915

31 31 0801T0000 0801T0000 0803T1356 0803T0736

30 30 080372224 0803T1543 0805T1815 0805T1027

22 24 0805T1815 0805T1027 0807T0623 0806T1756

) 9 1917 080770623 0806T1756 0807T1755 0807T1342
21 17 0808T0523 0806T1756 0808T1707 080771342

17 25 080970336 0808T1137 080912157 0808T1803
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