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Model parameter clustering
based modeling approach for calciner temperature

ZHANG Jin-feng, YANG Qiang, YAN Wen-jun

(Department o f System Science and Engineering , Zhejiang University, Hangzhou 310027, China)

Abstract: A predictive modeling approach based on model parameter clustering was presented to solve the
modeling problems brought out by the mult-point and nonlinear nature of the process industry. According
to the operation on calciner, environment changes and data feature, typical historical measurement data
that covers various operating modes are chosen. Based on the obtained typical historical measurement data,
multiple piecewise impulse response models are established by the use of constraint least squares method.
With the parameters of the piecewise models, K-means method is adopted to the process subspace
clustering against each piecewise model, and K clustering models are achieved. In the practical control
phase, the appropriate model is chosen to carry out the real-time control actions based on the correction
prediction result. The proposed solution has been examined through a set of simulation experiments, and
the numerical result demonstrates that the suggested modeling can perform well with satisfactory
prediction, strong robustness, as well as adaptability to a range of operational scenarios. In addition, the
modeling method is adopted for the calciner’s real-time control, and the result demonstrates that the
calciner temperature can be constrained within a very small range.
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Fig. 1 Firing system of cement production

Fig.2 Flow chart for multi-model predictive modeling
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Fig. 4 Predictive effect of modeling after clustering
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Tab.1 Clustering centers of model parameter clustering

h;
271 272 Z*lﬁ Z*L 273 271 272 273 Z*l 275
h 0. 409 0.076 0.008 0. 000 0. 000 0.716 —0.005 —0.051 —0.140 —0.041 —0.008
h, —0.073 0.114 0.041 0.010 0.023 0.170  —0.053 —0.054 —0.064 —0.033 —0.109
hy 0. 547 0. 285 0.068 0. 080 0.116 0.003 —0.056 —0.094 —0.112 —0.031 —0.019
h, —0.039  0.105 0.139 0.021 0.011 0.002  —0.055 —0.206 —0.082 —0.009 —0.035
hs 0.267 0.046 0.024 0.006 0. 004 0.028 —0.017 —0.152 —0.089 —0.004 —0.018
ks 0.103 0.155 0.051 0.022 0.003 0.020 —0.008 —0.146 —0.128 —0.029 —0.071
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Fig. 5 Temperature predictive effect of modeling data
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Fig. 6 Temperature predictive effect of testing data
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Fig.7 Calciner temperature predictive control result by
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