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Rapid identification of vibration anomalies in boiler feedwater pumps for smart
power plants based on random forest
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Abstract. Addressing the issues of high vibration signal noise and ambiguous features in boiler feedwater pumps in power plants, which are
caused by factors such as equipment aging and complex operating environments, leading to low accuracy and poor real-time performance of
existing rapid identification methods, this paper aims to propose a higher-performance intelligent identification method for vibration abnormal
signals. The method first preprocesses the original vibration signals through filtering and modal decomposition techniques to effectively
separate and suppress noise. Then, it utilizes the random forest algorithm to evaluate and filter the importance of the extracted multi-
dimensional features in the time-frequency domain, constructing a key feature subset that can characterize abnormal states. Finally, by
calculating the entropy value of the key features and comparing it with a threshold, rapid determination of abnormal signals is achieved. To
verify the performance of the method, field tests were conducted in a 600 MW smart power plant, collecting vibration data from the
feedwater pump for a period of 24 hours. The experiments compared the proposed method with two existing methods. The results showed
that the average false detection rate of the proposed method on ten datasets was less than 1% ( with a minimum of 0.22% ) , and the average
identification time was only 4. 8 milliseconds, significantly outperforming the comparative methods in both identification accuracy and
speed. The conclusion indicates that the proposed random forest-based method can quickly and accurately identify vibration abnormalities in
boiler feedwater pumps, providing an effective technical means for smart power plants to achieve predictive maintenance of equipment and
ensure safe and stable operation.
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Fig. 1  Acquisition process of vibration signals from
boiler feedwater pumps in smart power plants
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Fig.2 Specific process of feature selection for vibration signals

of feedwater pumps based on random forest
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Fig.3 Distribution of boiler feedwater pumps in a smart power plant
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Fig.4 Decomposed vibration signal of feed pump
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Fig. 5 Identification results of three methods
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Tab.2 False detection rates of three methods
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