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Abstract; In order to further improve the accuracy and persuasiveness of the fault diagnosis of complex system in
chemical production, data of the system at normal working state and failure state were collected, and the improved
principal component analysis (PCA) algorithm was used to determine whether there was fault in the system. Based
on the traditional PCA, the improved PCA algorithm decomposed the squared prediction error (SPE) statistic into
principal-component-related variable residual (PVR) statistic and common variable residual (CVR) statistic, and it
was then cooperated with Hotelling”sT” statistics to diagnose fault of the system so that the diagnostic results were
more accurate and the production process was more safe. Finally, the improved PCA method was applied in Tennes-
see Eastman process. The results show that this method, being able to identify the normal mode state and fault state
more accurately, is an effective method of fault analysis and diagnosis.
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Fig.1 Tennessee Eastman process flow chart
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