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Abstract: The steam-driven feed water pump is an important auxiliary equipment for the steam-water
system of the thermal power plant, but the operation environment of the feed water pump is harsh, and
there are many types of failures, resulting in frequent failure of the feed water pump, which has an impact
on the economy and safety of the power plant. Therefore, this paper proposes a feed water pump fault ear-
ly warning method based on improved hierarchical agglomerative clustering (HAC) and multivariate state
estimation technique ( MSET). Firstly, the historical data of relative measuring point of feed water pump
fault is selected to cover all dynamic changes in the normal operation of the feed water pump; through
principal component analysis (PCA) and improved wavelet denoising to preprocess the data to achieve
data noise reduction and dimensionality reduction; then, the memory matrix D is constructed by the HAC
algorithm, and the distance detection method is introduced to improve the HAC, so as to construct the
MSET early warning model; finally, the residual error is analyzed by the sliding window method to realize

the fault early warning, and compared with the least squares support vector machine ( LS-SVM) early
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warning model. It is verified that the model can accurately and efficiently realize the early warning of the

feed water pump.

Key words: wavelet transform, principal component analysis (PCA) , hierarchical agglomerative cluste-

ring (HAC) , multivariate state estimation technique( MSET) , memory matrix
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Fig. 1 Wavelet denoising flow chart
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