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Power Plant Boiler Combustion Efficiency Modeling Approach Based on
Convolutional Neural Networks

HU Huaizhong, ZHANG Jianbo., LIU Hanqging, LI Mengdi. YANG Qingyu

(School of Electronic and Information Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A novel modeling approach based on a convolutional neural network (CNN) is
proposed to solve low precision problem of the classical modeling approaches for combustion
efficiency of power plant boilers A data set for modeling is established through analyzing factors
affecting boiler combustion, and operation parameters including the boiler load, the primary and
secondary air distribution, the oxygen content in flue gas are taken as inputs and the combustion
efficiency is an output. Since the core characteristic of CNN is to extract features from the spatial
association among sample data by convolution, the input data are reconstructed by principal
component analysis (PCA) method to enhance its spatial features. On this basis, the CNN with
LeNet-5 structure is adopted to build the boiler combustion efficiency model. Simulation results
and comparisons with some classical modeling methods show that the relative error of the
proposed model for boiler combustion efficiency on testing set is minimal, and the relative error
reduces by 19.58%. This novel modeling approach provides a new idea for the optimization of
boiler combustion efficiency.
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