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Smelting Condition Identification and Prediction for Submerged Arc

Furnace Based on Shadow-trend-comparison

LI Pei* YANG Chun-Hua' HE Jian-Jun' GUI Wei-Hua'

Abstract Submerged arc smelting is an intermittent discharge process with complex influencing factors and the
smelting condition would fluctuate in some cases, which makes the control of the smelting process extremely diffi-
cult. This paper proposed an operation resistance model that can well characterize the interactive relationship
between arc resistance and burden resistance within reacting zones, which can help to track the trend of smelting
condition. When smelting condition travels out of the predetermined trajectory, the model can also provide with
shadow-trend of the smelting condition by predicting system dynamics under current control outputs, using para-
meters identified in pre-ordered smelting process. A selection rule of parameters to be re-identified is then proposed
based on comparison between shadow-trend and measured data, guided by smelting mechanism. Thus it is practic-
al to predict the trend of smelting condition with few measured data after changing point. Industrial data verifica-
tion shows, that the proposed method can track and predict the trend of smelting condition well, which could defin-
itely help to achieve the precise control of smelting process.
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identification and prediction based on
shadow-trend-comparison: Case 1
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