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Abstract: A three-level mixed integer programming model is proposed to reduce the cost of coal
purchase and transportation in large-scale power generation groups, and to decrease the inventory
levels of coal in group’s subsidiaries. Mixed integer liner programming is used to establish the
model, and the logistic distribution networks among multi-loading ports and multi-unloading
ports, vessel capacities and physical constrains of subsidiaries are considered in the model. The
first level object of the model is to minimize the purchase and transportation costs of power
generation groups in the entire scheduling cycle. The second level object is to minimize the voyage
operating expenses, and the third level object is to minimize the inventory and penalty costs of all
subsidiaries. Sequential optimization method is used to solve the model. Numerical tests are
performed for a power generation group with 12 subsidiaries and the results show that the cost of

the overall supply chain system is saved by 800 million RMB, the demurrage cost is reduced by
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195 million RMB, and the inventories of all subsidiaries are reduced by 30%. The three-level

model has competitive performance in terms of solution efficiency against traditional consolidated

models, especially for complex coal shipping problems of multiple subsidiaries.

Keywords: maritime supply chain; inventory management; coal transportation; ship routing

strategy; three-phrase mixed-integer programming model
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