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Operation Guidance Technique of a Blast Furnace Using Data Science
(Part 2)
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Abstract:

In blast furnace operation under low percentage of reducing material, which intends to reduce CO2 emission, the
furnace condition easily falls into unstable and in the worst case, serious trouble could occur. Therefore, it is
important to operate the furnace with recognizing current condition. However, information from conventional sensors
or analysis with the models were not still enough. Accordingly, in JFE Steel, the cyber physical system of the blast
furnace has been constructed, and the particle size measurement technique of charging coke in real time, the
prediction system of pig iron temperature based on blast furnace physical model, and furnace condition detection
technique based on inner pressure data, have been developed as a guidance system based on the visualized inner

furnace conditions. These techniques contribute to keep continuous stable operation by presenting the guidance to

the operator.
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Fig. 1 Schematic diagram of CPS blast furnace
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Fig. 2 Sensor configuration and measurement flow of particle
size distribution of coke
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Fig.3 Measurement principle of powder ratio of coke
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Fig.4 Correlation between powder ratio and each index
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Table 1 Process variables that operators consider important

No. Variable Unit
1 | Control error of hot metal temperature (HMT) C
2 | Coke rate kg/t
3 | Top gas temperature C
4 | Loading rate ch/hour
5 | Tuyere temperature C
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Table 2 Network architecture of CNN
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Table 3 Confusion matrix of operator model

Predicted action by CNN
Up Stay Down
Actual Up 20.7% 18.7% 0.3%
action by Stay 12.0% 22.7% 7.0%
operators [ gy 0.7% 4.0% 14.0%
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Table 4 Recommended control action by the guidance system

Transient model-based control

Increase | Hold Decrease
Operator Increase |Increase |Increase |Hold
model-based | Hold Increase | Hold Decrease
control Decrease | Hold Decrease | Decrease
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Fig. 6 Control accuracy of hot metal temperature
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Fig. 7 Shaft pressure change in normal/anomaly operation
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