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Improved multi-objective particle-swarm algorithm and
its application to electric arc furnace in steelmaking process

FENG Lin', MAO Zhi-zhong'?, YUAN Ping!:
(1. School of Information Science and Engineering, Northeastern University, Shenyang Liaoning 110819, China;
2. Key Laboratory Automation of Process Industry, Northeastern University, Shenyang Liaoning 110819, China)

Abstract: We propose a chaos region changed multi-objective particle-swarm optimization algorithm(CRMOPSO) for
optimizing the power supply for the electric arc furnace in a steelmaking process. All index functions with constraints are
summed up with different weighting factors into a single performance function to be optimized. To deal with the inherent
disadvantage of slower convergence and low accuracy of basic multi-objective particle -swarm algorithm, a variable-domain
acceleration operator is introduced to expedite the convergence process the algorithm. Meanwhile, a chaotic operator is
employed to prevent the algorithm from prematurity by enhancing the algorithm searching capability around local optimal
solutions. A restricted competition selection(RCS) operator is used to guarantee the diversity of populations during the
evolution process. After a new power supply model has been built, the CRMOPSO was applied to optimize the steelmaking
process; it reduces the electric energy consumption, shorten the melting time and prolong the lifespan of the furnaces lining.
The application results show the efficacy of the proposed algorithm.
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Fig. 1 Electric arc furnace steelmaking power supply curve
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Table 1 Electric arc furnace steelmaking

power supply
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s 1 2 45.44 489
RT 5 2 29.37 410
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Table 2 The comparison of main melting period

AR s, Ui Rl
7S
kA MW F¥ (kW -V.cm™?2)
CRMOPSO 45.44 24.7 0.84 489
MOPSO 48.75 25 0.79 523
NSGA-II 45.17 23.56 0.82 519

5 4Z5i&(Conclusions)
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