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New Refining Control for LD Converter
Using Independent Component Analysis
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Abstract:

An LD converter is a widespread refining facility, which removes impurities from molten pig iron and adjusts the
contents and temperature of hot metal to the requirements. JFE Steel developed new control algorithm for
dephosphorization using an LD converter and evaluated the performance. The new control determines the control
inputs based on Fe/O transition in the slag estimated using the information of the exhaust gas, and the algorithm is
composed of two main steps. The first step creates target Fe:O transition in slag to lower the phosphorous content of
the hot metal, applying independent component analysis to Fe:O transition to extract the feature of the pattern. The
second step determines the control inputs to form the Fe/O pattern similar to the target based on the operation of the
past heats. The new control was applied to an actual process and the result shows that the algorithm is effective to

achieve low final phosphorous content of the hot metal.
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Table 1 Phosphorous concentration of hot metal
Phosphorous concentration
Number of Standard
heats tandari
Average deviation
Conventional 467 u o
Proposed 31 0.863 u 0.857 0
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