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Tab. 2 The list of property data and price of the candidate crude oil
i (20 :C)/ FHIE (50 E)/ (B /% w(ﬁ'jﬁ)/ Zﬁ{m Jﬁfm@ﬁfﬁ(?ﬁ()ﬁ)/ w(%%)/ w(%ﬁ?/ jﬂ’f’fﬁi
(g+cm®) (mm? + s 1) 10~6 HE/C (mg+g b 106 106 e+t
Y01 0.885 0 26. 25 0.12 1 300 34 0.10 5.8 0.2 3475.981
Y02 0.876 3 10. 38 0.63 2 400 —43 0.55 21.7 15.8 3 812. 300
Y03 0.855 9 8.23 0. 39 2 200 4 0.16 21.5 7.4 3 837.497
Y04 0.870 5 8.18 0. 39 2 300 —24 0. 44 13.6 4.5 3 839. 837
Y05 0.878 5 8. 44 0.48 3 300 —60 0.78 28.8 8.4 3 746. 325
Y06 0.864 0 6.63 0. 39 1 800 —18 0. 86 9.2 4.0 3 762.266
Y07 0.863 5 5.40 0.32 2 900 —26 0. 60 22.9 8.8 3779.914
Y08 0.861 2 9.95 0.63 1 300 —6 0.08 6.1 10.0 3 898. 549
Y09 0.862 3 14.78 1.52 1 500 —34 0. 65 11.2 9.5 3 716.369
Y10 0.876 4 9.87 2.02 2174 —30 0.11 25.7 85.7 3610.942
Y11 0.854 4 5.77 2.00 1 000 —31 0.05 3.0 10.2 4 028. 740
Y12 0.851 7 5.16 1.93 1100 —26 0. 04 9.8 10. 2 3 717.439
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Tab.3 Ten schemes of crude oil selection and blending ratio
% - PR
Y03 Y04 Y06 Y07 Y08 Y09 Y10 Y12 GL-tH

1 0.139 2 0.421 4 0 0 0 0.346 5 0.092 9 0 900. 06 0.003 6

2 0.147 7 0.269 0 0 0.129 3 0 0.361 9 0.092 0 0 931.21 0.015 5

3 0.131 8 0.127 7 0 0. 300 0 0 0.359 8 0.080 6 0 972. 86 0.070 4

4 0.178 7 0 0 0.3315 0 0.402 5 0.087 4 0 978.58 0.090 1

5 0.105 6 0 0 0.359 8 0.178 5 0.252 9 0.103 1 0 990. 76 0.097 2

6 0 0.441 6 0.214 8 0.0717 0 0 0.110 2 0.161 7 992. 31 0.102 4

7 0 0 0.281 4 0.2919 0.137 9 0 0.101 8 0.187 0 1053.71 0.131 2

8 0 0 0.341 1 0.290 9 0 0 0.096 4 0.2717 1 079. 54 0.171 6

9 0 0 0 0.584 3 0 0 0.076 6 0.3391 1132.39 0.368 4

10 0 0 0 0.593 5 0 0 0 0.406 5 1 141.47 0.464 4
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Tab.4 The blending properties value of each blending scheme
FER  EEQOT)/  FEGO T/ B/ % wCEED / J5E3h JRMARE (KO /| w8/ w(H)/
Jmh (g+cm™?%) (mm? + s™1) 1076 BE./C (mg+g 1) 107° 1076
1 0.866 1 10. 11 0.93 1997.2 —21.716 0. 44 14. 98 14.16
2 0.865 0 9.59 0.94 2 061.7 —21.737 0.46 16. 20 14.76
3 0. 864 0 8.83 0.91 2 168.8 —22.613 0.50 17.53 14.51
4 0.862 8 8.93 0.96 2 148.1 —21.189 0.50 18.17 15.54
5 0.863 3 8. 43 0. 86 2111.4 —19.173 0.42 17.07 16. 97
6 0.866 1 7.14 0.81 2027.7 —23.659 0.44 14.03 14.57
7 0.862 4 6.50 0. 86 1959.3 —20.598 0.45 14. 56 15.72
8 0.861 6 6.03 0.94 1965.8 —23.401 0.49 14.93 14.97
9 0. 860 4 5.54 0.99 2234.0 —26.291 0. 37 18.67 15.19
10 0.858 7 5. 30 0.97 2 168.3 —26.000 0.37 17.57 9.39
H 5 J5 3 0. 866 6 9.92 0.90 1939.5 —21.667 0.45 14. 90 14.56
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Multi-objective optimization of crude oil purchase in refinery

WANG Pei, SHI Bin, YAN Liexiang”

( School of Chemistry, Chemical Engineering and Life Sciences, Wuhan University of Technology, Wuhan 430070, China )

Abstract: In order to ensure the steady production and achieve economic benefits of crude oil
processing unit, most refineries often need to control the blending properties and blend different types
of crude oil simultaneously. Crude oil purchase optimization has become an important means to
improve the economic benefits in refineries. Aiming at maximizing the profit of crude oil purchase and
minimizing the property relative deviation between blending crude oil and target crude oil, a multi-
objective optimization model of crude oil purchase with mixed integer nonlinear programming is
established. Based on the basic multi-objective line competition algorithm (MOLCA), the sort means
of target values is modified and mutation operator is added, and an improved multi-objective line
competition algorithm (IMOLCA) is proposed. Then the IMOLCA is employed to solve the
optimization model, which can obtain the Pareto frontier of two optimization target solution sets. By
analysis of example, it is proved that the model and algorithm are effective. The blending solution can

provide a reference for crude oil purchase in the refinery.

Key words: crude oil purchase optimization; mixed-integer nonlinear programming; multi-objective

line competition algorithm



