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Abstract: In the pre-calcining process of raw meal, boundary conditions of raw meal(i.e., flow, ingredients and particle
size) are varying frequently; the decomposition rate of raw meal(RMDR) cannot be kept in the desirable ranges. This
causes the declination of the production rate per hour and the blockage in the lower feeding tubes. To solve this problem,
we propose an intelligent setting-control system in which the set-points of control loops are adjusted online according to
the variations of the boundary conditions of raw meal. This system consists of four modules: a control-loop pre-setting
module, a feedback compensation module based on the fuzzy rules, a feedforward compensation module based on the fuzzy
rules and a soft measurement module for RMDR. This method has been successfully applied to the pre-calcining process
the raw meal of Jiuganghongda Cement Plant in China and its efficiency has been validated by the practical application
results. Industrial applications show that the proposed intelligent optimization method maintains the rate of decomposition
of raw material in processes within a stable range.
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Fig. 1 Flow sheet of the raw meal pre-calcining process
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Fig. 2 Actual control state of raw meal pre-calcining process
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Fig. 3 The proposed intelligent setting method for raw meal pre-calcing process
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Fig. 4 CBR-based control loop pre-setting model for raw

meal pre-calcining process
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Table 3 The clustering results of extracting input
and output data using the substractive
clustering method
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Fig. 5 Scene of raw meal pre-calcining in the plant
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Fig. 6 Optimizing control effects of the raw meal

pre-calcining process
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Table 6 Comparison of the performance of the raw
meal pre-calcining process
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