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The Multi-Objective Short-Term Scheduling Optimization
with Charging-Tank-Switch-Overlap Constraint in Refinery

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

Abstract; There are not only multiple optimization objectives, but also complex constraints in short-term refining
scheduling problem. Because of the introduction of Charging-Tank-Switch-Overlap constraint, it will intensify the
competition of distillation for charging tanks and lead to the exponential expansion of the scheduling solution space
and the sharp deterioration of the collaborative optimization effect. Based on this, in order to ensure the reliability
and efficiency of scheduling decisions at an arbitrary oil supply rate, the short-term refining multi-target scheduling
optimization algorithm is proposed under Charging-Tank-Switch-Overlap constraints, called NSGA-II-CPS. Firstly,
giving a group of refining tasks, the evolution algorithm in this paper can obtain feasible scheduling schemes, pa-
rameters, and strategies for each speed. Secondly, the optimized scheduling schemes and strategies through refining
cost calculation and multi-objective evaluation can be selected. Moreover, the evolutionary algorithm in this paper
improves the cross operator by optimizing the parent selection strategy, conducts rapid non-dominant ranking of the
parent population, and the parents with a high dominance rank have a higher probability of being selected, so that
the parent’s good genes can be better inherited to the offspring. The algorithm considers the multi-dimensional refi-
ning scheduling objectives, such as the cost of the charging tanks and the charging tank switching, the mixing cost
of crude oil in the pipeline and at the bottom of the tank, and obtains the refining task optimization scheduling
strategy at the variable speed with consideration of Charging-Tank-Switch-Overlap constraint. Finally, by comparing
with four classical multi-objective evolution algorithms, the experimental results show that it have a 10.0% to
64.3% improvement in the refining cost by applying the proposed algorithm and strategy.

Key word : refining; production planning and scheduling ; charging-tank-switch-overlap constraint; NSGA-II-CPS
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