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Intelligent prediction model of CFB boiler bed temperature based on parallel control theory
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Abstract: To pursue the carbon peaking and carbon neutrality, with the accelerating development of renewable energy
oriented power system and rising of environment protection awareness, thermal power units have to operate under extreme
operating conditions. But the traditional mechanism modelling can hardly realize the accurate prediction on CFB boiler bed
temperature. Based on parallel control theory, a real system can operate following the guidance of its virtual counterpart
based on computational experiments. The virtual system takes Temporal Pattern Attention for Multivariate Time Series
Forecasting (TPA-LSTM) model which can improve the traditional LSTM model’s recognition ability of the temporal
segments in industrial process by introducing temporal attention as the attention mechanism. Taking gray correlation
analysis method to screen the data of the real system can improve the accuracy of the computational experiments of the
virtual system. The analysis results show that the mean absolute deviation and mean absolute percent error of the predicted
bed temperature can be reduced to 0.131 7 C and 0.014 29%. The model realizes the accurate prediction on CFB boiler
bed temperature.
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Fig. 1 Partial structure of a pant-leg circulating fluidized
bed boiler
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Fig.2 Structural relations of parallel control theory
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Fig. 4 Calculation results of TPA-LSTM model attention mechanism
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