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Automatic Temperature Control of Blast Furnace Using Cyber-Physical
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Abstract:

In recent years, blast furnace operation has increasingly aimed to reduce the amount of reducing agent required
per ton of hot metal in order to decrease CO, emissions. However, such operation tends to cause insufficient heat
source, making stable furnace operation difficult. To achieve highly efficient and stable operation, JFE Steel has been
promoting the development of a cyber-physical system (CPS) that links real-time understanding of in-furnace states to
optimal actions. This paper introduces an automatic temperature control system of blast furnace that automatically
executes optimal control actions based on predictions of in-furnace states up to 12 hours ahead obtained using two-
dimensional transient model. Operational results from an actual blast furnace demonstrated that the proposed system
significantly reduced fluctuations in hot metal temperature compared with manual operation. The system has now

been implemented in all blast furnaces of JFE Steel and contributes to reducing CO, emissions.
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Fig.1 Trends of HMT, PCR, pulverized coal injection, and
production rate of manual operation
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Fig.3 Flowchart of automatic hot metal temperature control system
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Fig. 6 Real operational results of the developed control system
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Fig. 7 Real operational results of the developed control system
under the condition of large disturbances
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Fig. 8 Control accuracy of PCR and HMT by the developed
control system
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