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Table 1 Computational solution gotten by four

optimization approaches respectively

M inimum Average Maximum

Algorithm type calculation calculation calculation
times times times
Chasssoptimization 18 760 29 542 37553

algorithm
Ref. [ 16] 19 980 23 664 27 599
Ref. [ 15] 1197 5983 8 892
Chaos genetic 752 2146 3500
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Modified chaos genetic algorithm and its application on

operatiomr optimization of copper smelting converter

YAO Jur-feng', MEI Zhi', PENG Xiao-qi',
WU Dong-hua’, ZHOU Awrliang®, JIANG Jirrhong®
(1. Institute on Simulation and Optimization of Pyro-installations,
Central South University, Changsha 410083, P.R. China;
2. Guixi Smelter, Guixi 335424, P.R. China)

[ Abstract] By use of the ergodic property of chaos movement and the inversion of genetic algorithm, a chaos genetic algorithm
(CGA) was proposed. Its basic principle lies in the small disturbance of which extent is adjusted during searching to child generation
group using the chaos variable. The results indicate that the CGA has good performance and significantly improve the computational
efficiency in optimization compared with others. The optimization steps are as follows in slag-making period and copper-making period
of copper smelting converter: sample collection, data pretreatment, space transformation using PLS( Partial Least Squares) , modeling
using BPN and optimization using CGA. The function of degree of adaptability isf (T ) = (=1 T - 12501 ), in slag-making period
and the function of degree of adaptability isf (T ) = (-1 T - 1180I ), in coppermaking period. The operation parameter variables
are changed within the limits of £10% in the scope of training samples. The copper productivity was improved by 6%, the mass of
cold input was increased by 8% and the average converter life-span was improved from 213 to 235. The economic profit reaches 26.

4 million RMB produced by the increasing productivity of coarse copper.

[ Key words] chaos genetic algorithm; neutral network; operation-optimization; furnace life
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