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Optimization of gasoline blending and scheduling in refinery complexes
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Abstract: Gasoline blending and scheduling is the last and important operation in a refinery. It is also the
last chance to improve the quality of products and to reduce the production costs. Firstly, a novel mixed
integer nonlinear programming ( MINLP) formulation based on continuous time representation, is
presented in this paper. Gasoline blending and short-term scheduling are integrated in the proposed model
to optimize blending and scheduling simultaneously, and a nonlinear blending model is employed to reduce
the quality excess of gasoline products. Empirical knowledge and some effective sets are added to the model
to reduce the model scale and to improve the solve performance. A novel algorithm for the presented model
is proposed. A series of mixed integer linear programming (MILP) model is solved instead of solving the
original MINLP problem directly. Finally, a real industrial example, provided by a refinery complex, is
used to demonstrate the performance of the presented model and algorithm. The model can get the optimal

results in a reasonable time, which is more profitable than the conventional or other methods.
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Table 1 Interactive parameter between components
Components MTBE RG AG FG
MTBE 0 0.3 0
RG 0.8 1.8
AG 0.7
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Table 2 Objective and solve time of iterative operation

Iterations Objective/ Yuan Solve time/s
1 —9871322 3.2
2 —10012449 2.1
3 —10095901 2.3
4 —10157948 2.1
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Table 3 Time of event points

Event points time/h
SEP1 0. 00
SEP2 10. 00
SEP3 36. 67
SEP4 60. 00
SEP5 76.67
SEP6 76.67
SEP7 95. 00
SEP8 119. 17
SEP9 135. 00
SEP10 146. 67
SEP11 160. 00
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Table 4 Octane number of blending at

event points by linear model

SEP1 SEP2 SEP3 SEP4 SEP6 SEPS SEPI10

90%  90.173 90.173 90.173 90.173 90.173 90.173
937 93.038 93.038 93.038
957 95.052 95.052
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Table S Octane number of blending at event points

SEP1 SEP2 SEP3 SEP4 SEP6 SEPS  SEP10

907 90. 001 90. 001 90.001 90. 001 90.001 90.001
93% 93. 000 93. 000
957 95. 000 95. 000
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