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Optimization of charge design with quality constraints based on

particle swarm optimization
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Abstract: To deal with the market demand and the production organization feature of steel making enterprises, we
formul ate the optimization of charge design asacluster analysis problem with quality constraints on chemical compositions.
A particle-swarm-optimization-based(PSO-based) solution is proposed for reducing the dimensions based on the principal
component analysis(PCA) techniques. The range constraints of chemical compositions for products with similar quality
are introduced in terms of traditional process constraints, due time constraints and furnace capacity constraints, etc. The
solution adopts an integration schema for charge plan and quality design. It performs the cluster analysis for candidate
products with similar chemical compositions and constraints to realize the optimal charge design under quality constraints
on steel products of multiple varieties and in small batch demands.
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Fig.1 Theintegration schema of quality design and
charge plan
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3K fi# (Quality constraints satisfied charge de-
sign and optimization model and solution)
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3.2 FEA Kb (Process of the sample data)
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3.3 Tk i K S K fi# (Construction of particle

and solution of the algorithm)
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4 N FSEH (Application example)
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Tablel The particle spatial constraints value

e e oY 2 2

4 4

1 2 —0.042~-0.183 0.185~0.492 0.062~0.071
2 1 —0.042~-0.206 0.185~0.504 0.062~-0.088
29 05 —0.042~0.152 0.185~0.453 0.062~0.067

FEAB o, WA IE RS He 2ok A
m = 4, FERFIAVL = Vu = 40, KRR
/NSP = 20, ¥ TIoRLiE P & AMRL R R A
Z; = [zi(ll)vzz'(12)7zz'(f)vzi(Ql)’Zi(S)’Zi(g)’

S N BRI

ie(1,2,--,20),

e, = ¢ = 2, BN FEwHO~LZ A 1] FE HL
¥, & KERKEm, = 1000, B K& Fold =
100, 513 20 S AR ORI B AL R 2K oL
MR KR Z i 11(0.026, 0.455, 0.067; 0.088, 0.492, 0.076;
0.102, 0.324, 0.064; 0.147, 0.193, 0.062); 5 H: 1% N 1tk
{8 finin }8.5367, AN J7 R4 R WK 2Fh 7R, HIR6ER
IRARHEAAR AR A FIFL120 t.



512 B E 5 N A

827 %

A2 AW ERE
Table2 The charge design results

Pk ER SRS R R E R )

C, 40 17(40)

C, 40 4,15, 18, 19, 20, 21, 27
C; 40 1,2,3,57 11, 13,25
Ci 40 8,9, 10, 12, 14, 16, 17(10)
Cs 20 6, 22, 23, 24, 26, 28, 29

5 458 (Conclusion)
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