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Abstract: As an extension and development of oil and gas storage and transportation, the optimization of crude carrier co-
loading scheme plays an important role in improving the profit and reducing loss in terms of crude oil logistics, which is of
great importance in upgrading the overall competitive strength for the oil and petrochemical companies in China. The objec-
tion function on the optimization of long-distance crude oil transportation was analyzed, and seven constraints, such as the
balance of supply and demand were concluded, which set limits on the extent to which the system will work. An optimization
model of crude carrier co-loading scheme was established by using an improved differential evolution algorithm. The equation
constrained was satisfied by the method of paired chromosomes. Some constraints were simplified by the form of additional
distance. The crossover of small probability between paired chromosomes was used to prevent premature convergence. Final-
ly, to recycle some potential excellent genes and to speed up the algorithm optimization, some chromosomes of high " semi-
fitness" were selected for individual evolutions during the execution of differential evolution algorithm. Compared with manual
searching plans, this improved differential evolution algorithm can not only significantly reduce the cost in long-distance crude
oil co-loading and transportation, but also save the time in optimizing the crude carrier co-loading schemes.
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Table 1 A float-encoding chromosome of an offspring individual

x 0.01 0.09 0.12 0.22 0.21 0.19 0.81

0.28 0.39 0.66 0.41

0.52 0.39 0.72 0.69 0.14 0.77

y 0.11 0.12 0.15 0.21 0.62 0.31

0.37 0.24 0.49 0.48 0.81

0. 88
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Table 2 An integer coding chromosome of an offspring individual

x 1 2 3 7 6 5 17 8

9 13 11 12 10 15 14 4 16

y 1 2 3 4 10 6 7 5

9 8 11 12
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Table 3 Oil tanks hidden in chromosome
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