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Abnormal noise analysis method of hydropower units based on isolated forest

algorithm

MO Fan'?, HE Kuidong'?, ZHAO Xunxin'?, WANG Sijia!, XU Xiong’, WEN He?
(1. Hunan Wuling Electric Power Technology Co., Ltd., Changsha 410004, China;
2. Hydropower Industry Innovation Center of State Power Investment Co., Ltd., Changsha 410004, China;

3. College of Electrical and Information Engineering, Hunan University, Changsha 410082, China)
Abstract: Traditional vibration diagnosis technology has disadvantages of slow speed and low frequency range in turbine fault
detection. In fact, when the vibration signal is generated by the operation of the hydrogenerator set, the noise signal will also be
excited. When the system fails, the characteristics of the noise signal will also change, from which it can be deduced that the operating
state information of the unit will change accordingly. Based on the analysis of abnormal noise signal characteristics of hydropower
station, a method of abnormal noise detection of hydropower unit based on isolated forest is proposed. The method extracted the
high-dimensional time-frequency characteristics of the noise signal of hydropower units, combined with the analysis of the unit state,
determined the minimum path of the algorithm, and finally constructed the isolated forest (iForest) classification model to detect the
noise signal of hydropower units. The test results ofbulb tubular unit in a hydropower station in Hunan show that the accuracy rate of
abnormal noise detection is 97.45%. The overall performance is better than that of the support vector machine model based on beetle
whisker algorithm (BAS-SVM) and the same type of anomaly detection algorithm (KNN, ABOD and OC-SVM), which shows the
effectiveness of the proposed method.
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