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Prediction of NO, Emissions from Thermal Power Units Based on KPCA-AGRU Neural Network
FENG Xugang, WEN Zuoyin, ZHANG Jiayan, ZHANG Zechen
School of Electrical and Information Engineering, Anhui University of Technology, Anhui Maanshan 243002, China

Abstract: Aiming at the nonlinear and sequential characteristics of NO, emission prediction in the boiler combustion
process of thermal power units, a NO_ prediction model of gated recurrent unit (GRU) neural network based on kernel
principal component analysis (KPCA) and attention mechanism (AM) was proposed. Firstly, KPCA was selected to
reduce the dimension of the input variables of the model and eliminate redundant variables. Secondly, the filtered variable
data was used as the input of GRU, and the grid search was used to optimize the superparameters of GRU. Finally, AM
calculation weight was introduced to realize the function of distinguishing input characteristics and improve the accuracy of
the NO, prediction model. The AGRU prediction model was simulated and verified by the actual data of a 330 MW power
plant boiler, and the prediction results of the AGRU model, the GRU model, and the BP neural network model were
compared. The results show that the root mean square error and average absolute error of the NO_ prediction model based
on AGRU are less than those of the BP neural network and GRU model, which can accurately predict the NOx emission in
the nonlinear sequential combustion process.
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