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Fault Detection and Analysis of NOx Emissions from Boiler
Combustion Based on the SIP-PCA Method
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Abstract : The generation of NOx in thermal power plants is a dynamic process involving interactions among multiple parameters,
making it difficult to ensure that all process parameters follow a normal distribution. To address this issue, a fault detection
method for boiler combustion NOx emissions based on the SIP—=PCA method is proposed. The use of entropy extraction enhances
the method’s generality, enabling accurate description of non—Gaussian data, while SIP is employed to express reconstruction
errors. The results indicate that the trend of NOx emission factors in thermal power plants does not exhibit a significant pendulum
~like characteristic. By modifying the principal component analysis method with the SIP approach, more reference data can be
obtained. As combustion intensity and airflow velocity increase, higher temperatures are formed in the furnace, leading to the
generation of substantial amounts of thermal NOx. Under three different operating conditions, NOx emissions increased by
5.50%, 5.58%, and 4.49%, respectively. The SIP —PCA method can effectively achieve system fault diagnosis. This study
contributes to improving boiler combustion quality and provides a theoretical foundation for the subsequent advancement of boiler
automation.
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