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Research on Short-term Crude QOil Schedule Based on Improved SPEA2

WANG Shujuan, HOU Yan, TENG Shaohua, ZHU Qinghua
(School of Computers, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: To solve the multi-objective optimization problem of short-term crude oil scheduling, on the basis of four
objectives in existing optimization models including the number of charging tanks, the times of charging tank switching, the
mixing cost of crude oil in pipelines and the mixing cost of charging tank bottoms in a crude oil scheduling process, the
model established in this paper adds an optimization objective of the energy consumption cost of crude oil transferring
through pipelines, which is more coincident to real production. The extreme value archive set is introduced into Strength
Pareto Evolutionary Algorithm 2 (SPEA2), while Multi-Objective Grey Wolf Optimizer (MOGWO) algorithm is combined
to guide the update of the extreme value archive set to enhance the global search ability of the algorithm; the cosine
similarity is adopted to prune the extreme value archive set to improve the diversity of individuals in the set. The modified
algorithm is compared with several representative evolutionary multi-objective optimization algorithms, and the
experimental results show that the proposed one has better performance in solving the short-term scheduling problem of
crude oil.
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Figure 1 Crude oil operations
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Table2 Comparison of optimization results with literature [5]

A HO HO Hi HI H2 H2 H3 H3 H4 H4 H5 H5
Ji 10 10 (0%) 9 9 (0%) 9 9 (0%) 8 8 (0%) 8 8 (0%) 7 7 (0%)
I 13 13 (0%) 13 13 (0%) 13 15 (-13%) 13 13 (0%) 13 15 (-13%) 15 15 (0%)
J3 20 20 (0%) 20 34 (—41%) 34 34 (0%) 51 42 (18%) 34 29 (15%) 59 34 (42%)
Js 10 10 (0%) 35 20 (43%) 20 32 (-38%) 30 35 (—14%) 33 34 (-3%) 92 72 (22%)
Js 264 232 (12%) 264 216 (18%) 264 196 (26%) 264 210 (20%) 264 262 (0.7%) 264 276 (—4%)
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