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A Joint Optimization of Vessel Scheduling and Refueling Strategy for
Container Liner Shipping with Cooperative Agreements

LI Dechang, YANG Hualong, DUAN Jingru
(College of Transportation Engineering, Dalian Maritime University, Dalian 116026, Liaoning, China)

Abstract: This paper studies the joint optimization problem of vessel scheduling and refueling strategy for
container liner shipping with cooperative agreements signed by the container terminal operators and the
shipping company with multiple vessel arrival time windows, multiple start and end times, and multiple
handling rates. A non-linear mixed integer programming model for vessel scheduling and refueling strategy
problem of liner shipping is established considering fuel price difference and discount factors at different
refueling ports, which aims to minimize the total cost of liner shipping service. A set of discretization and
linearization technique is applied to the original model in accordance with the vessel navigation controlling
practice. Taking the AEXI route served by China COSCO Shipping Corporation Limited as an example, a
large number of simulation verifications are conducted. The results of numerical examples show that the
joint optimization of vessel scheduling and refueling strategy helps shipping companies to flexibly adjust
vessel sailing speed. It can significantly reduce the total cost of liner shipping service. The sensitivity
analysis indicates that the total cost of liner shipping service and the vessel refueling volume in a voyage

will reduce with the expansion of time window of vessel arrival at port in the cooperative agreement. No
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matter how the fuel price changes, the joint optimization of vessel scheduling and refueling strategy can

effectively reduce the total cost of liner shipping service.

Key words: liner shipping; cooperative agreement; vessel scheduling; refueling strategy; joint optimiza-

tion
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Tab.5 Optimization results of a round voyage of different models
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Tab. 6 Average refueling results at different lengths of time

window
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U[29, 34] 2102. 04 4 381.56 592. 90 7076.50
U[34, 39] 2087.93 4383.51 590. 06 7 061.50
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U[64, 69] 2039. 85 4370.51 585.93 6 996. 29
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Fig. 3 Cost changes at different lengths of time window
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Tab.7  Average refueling results at different change rate of

fuel price
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Fig. 4 Comparison at sensitivity analysis
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