Theories and Applications of Chem. Eng., 2002, Vol. 8, No. 2 3005

449 AUA AHgS AT GAFAY A 94 A

T Aot 5913 ot
Scheduling of hot strip mill for using effectively energy

Kum-Hee Ma, Kyu-Hwang Lee, In-Beum Lee
Department of Chemical Engineering, POSTECH

A

HAAAL 342 A primary steelmaking@} finishing steelmaking &2 U Fo] X A A

ru

& A (hot strip mill)> A, AZ, AFAG3 A ddAl xET. 2a AA 5G9
el sjdetez dAAE AN & o Tasith[2]

2 dAFolM s ddeAo] dES avlske HSo| At e aelste] AR
AS Bo GAAA AUA 2} o)Fol ARS s w1 S AAFaA
SHoh WA, AL AEE o] @9l dAeAH Sl i 4 AN AAkE = AlFE
=9 =AME AAdMoF v ol A&H= FEEFI o] Y-S E7] 91T two-step
approach methodE A|AStATE 1 thgo®, AYFa oSRAS Jidste] 2} A% A4
Aol met AvEE dYE d5sta, A el dis Foxl AR setel 7HY &6
Al oAU ARES e FEEPE S AAStaL dAlel 2§t Bkt

.

o

SR WAL AE
1. TR

dATAANAE EgHE ZIE FFHAI= A4YES 3, Figure 1914 B A 2
o] A7} 2 (reheat furnace), 3% (roughing mill), AHd %< (finishing mill), & F &% (coiler)
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Figure 1 Process of the hot strip rolling mill [2]
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Kosiba 5 [1]2 &F}e] Rolldh$ = AEE AEEo tfs] TSPEEAZE 2831331, Balas
TR B EgEE Foll AYste] s RollteE AASIHA AFES] A& 4
A3}H7] H?} PCTSP(Prize Collecting Traveling Salesman Problem) = 2-S 502 7|dhgl o,
9} Lopez S[3]% ©] RdS AL 2g]a o8 719 RolldY S wrEwA FA] |
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4. Two-step approach method
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Figure 2 Procedure of two-step approach method
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1
L I Istep 2step
68orders 25 groups 11 clusters 25 groups
binary variables 2796 376 76 195
continuous variables 68 50 22 21
constraints 4694 2285 242 234
Objective value 249 164 249
Integrality gap 0.00% 0.00% 0.00%
CPU time 49sec 0.031sec 0.015sec
PC & Solver Intel Pentium 4 CPU 2.0GHz & CPLEX 7.0

Table 1 Result of Example
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Figure 3 Electric-power prediction graph (Relative error: 3.84%)
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T8 19 Fd FAS ghejE o] BAE A BERE o] HAasteh EakY] HA
3} Alolof| = trade-off7} AT I8 m 2 WA Hto FHAseteE 5435 (objective 1)
2 7= @OETH e T theel, 7 HA B dYziAge AR s 7}
A 4k HAstee BAgee Usﬂoifﬂ Mz s gk olu Ak
218 FEEYS NLPE RHE7] wiel At (ElecAvg) O =Bl ¢Fe] 22 El, &9
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AT

D" XPA; +XPB; + XPC,
Objective I  Minimize ElecAvg = 7 (1)
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Objective 2 Minimize EMAX = Max(El;,E2;) 2)
A(DA xP4;, XPB;, XPC; = A, B, CEA3 9 it Zke] At AIZE2E i 9
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AL 3719 dAFAe "olg ths] TSP} two-step approach methodE ©]
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Aol FAlo] AlFst= OB HEFAHo] 2.59%7 A48t 18] AL Figure 4%
A HAA3E = ], ElecAvgmn® 1.02%7H2] Z71A1710] whe} EMAXE 59.6%7FA 7FA
v AYNE HoFEr &, A9 BEE FAEo] dijte]l W, HA st vl wgl Ad
+ ol
AN .
Frist Second 12,000
Optimization Optimization 10,000 P
binary variables 137 92 = 8,000
continuous variables 99 198 % G, 000 ‘*O
Constraints 4507 4703 Wa non
Objective 1(ElecAvg) 12858 12858 ! ‘\‘\,.
Objective 2(EMAX) 9832.58 9832.58 2,000
Integrality gap 5.0% 5.0 % n
CPU time 1 $§%9 4CPU;g§g>& 12,800 13,000 13,200 13,400
ntel Pentium . z Elec fvg'
PC & Solver CPLEX 7.0 q
Table 2 Result of Example? Figure 4 Several alternatives
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