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Guidance for Fuel and Power Management in Steel Works Through

Model Predictive Control
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Abstract:

In order to reduce energy loss in steel works, JFE Steel has developed a management guidance system which uses

a model predictive control technology. The system predicts the fuel and power supply and demand accurately based

on the production plan at each plant. Based on the predictions, the system calculates the operation condition at each

process to achieve minimum energy loss through mathematical programming method. The guidance system has

improved the operation.
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Fig.1 Fuel, steam, and power flow in steel works
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Fig. 2 Guidance system for fuel and power management
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Table 1 Output and required inputs of each prediction model
Number | Output Input
of model
#1 B gas * Blast furnace outage plan
supply
#2 B gas + Blast furnace outage plan
demand * Amount of throughput in coke oven
#3 C gas + Amount of throughput in coke oven
supply
#4 C gas + Blast furnace outage plan
demand + Amount of throughput in coke oven
#5 LD gas + Start/Finish time of blowing of O2 at
supply LD converter
* Molten steel weight
#6 M gas <Hot strip mill, Plate mill>
demand * Furnace: Insert and extraction time
of each slab
+ Dimensions and weight of each slab
#7 Electricity | <Hot strip mill, Plate mill>
demand * Furnace: Extraction time of each
slab
+ Dimensions and weight of each slab
* Rolling conditions of each slab
#8 Steam + Start/Finish time of blowing of O2 at
supply LD converter
+ Operation plan of Sinter plant
* Operation plan of CDQ boiler
#9 Steam <RH>
demand + Start/Finish time of RH processing
* Molten steel weight
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