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Genetic Algorithm with Reduction of Search Space Using Operational Constraints and
Its Application to Scheduling System for Steelmaking Process
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Synopsis

: This paper describes an automatic scheduling system for steelmaking process from refining converter to continuous caster. Conventional

daily scheduling system does not get an optimal solution automatically, but gets a feasible solution with no machine conflicts between

processes. It is very difficult to get the optimal solution for the large-scale and complex problem of steelmaking process scheduling, because

this scheduling involves particular constraints and varying production requirements of each process. The proposed scheduling procedure con-

sists of optimal method by using modified genetic algorithm (GA). This method applies multi-constraints to the reduction of the search space

obtaining feasible solutions. And it can suppress the calculation time. The system has two benefits. One is an extension of the weekly sched-

uling system from the daily one. The other is an improvement in the quality of the schedule. The cost effectiveness is low waiting time of sec-

ondary refining process and low changing of alternative secondary refining process. This algorithm was installed in the scheduling system of

NKK Keihin Works and has contributed to improving its efficiency in the steelmaking process.
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Table 1. Scheduling results.
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Cs | Ps Cs Ps Cs Ps

Casel | 33 | 34 | 10.0 6.2 4 0
Case2 | 39 | 39 84 7.5 4 3
Case3 | 39 | 39 | 9.2 6.0 3 0
Case4 | 40 | 39 | 120 | 100 | 3 3
Case5 | 40 | 39 | 147 | 116 1 2
Case6 | 38 | 38 | 14.7 | 139 3 1
Case7 | 37 | 38 9.0 71 4 1

Ave. 38 | 38 11 9 3 14

Cs: Results by conventional system
Ps: Results by proposed system

Table 2. Evaluation of system.
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Fig. 5. Scheduling result with constrains of continuous casters and alloy steel.
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Fig. 6. Scheduling result with constrains of converter and shut-down.
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