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A Class of Time-varying Models for a Kind of Industrial Process and
Its Control Methodology
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Abstract The electro-slag refining process is a typical time-varying system. The reason
that ESR furnace has very high metallurgy quality is that the melt rate could be equably
controlled. In this paper, we collected and analyzed the running data from the locale, and
then gave the relationship between those parameters of the ESR process. Based on it we
represented a method of building a time-varying system model and successfully practiced it
on the project of reconstructing the 15t Consarc ESR in a plant of XingTai Metallurgical
Roller Group. After 6 months’ operation on the locale, the new control system worked well

and even gained some control features better than the old one.
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Fig. 1 (a) The basic configuration for an Fig. 1 (b) The basic circuit diagram for
electro-slag refining (ESR) furnace the ESR furnace
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Fig. 2 Melting rate control system for an ESR furnace
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Fig. 3 Comparing integral parameter of the Fig. 4 Comparing melting rate with
Consarc controller with the weight of proportion and integral parameters
self-consumption electric pole of the Consarc controller
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Fig. 5 (a) Comparing proportion parameter Fig. 5 (b) Comparing integral parameter
from the model with the one from the model with the one
from the Consarc controller from the Consarc controller
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