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Fig. 1 Gearbox input shaft temperature predictions of normal condition
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Online Wind Turbine Gearbox Condition Assessment
Cloud Model Using Trend Condition Analysis

FANG Ruiming, JIANG Shunhui, SHANG Rongyan, WANG Li

(College of Information Science and Engineering, Huaqiao University, Xiamen 361021, China)

Abstract: To prevent wind turbine gearbox severe faults occurrence, combined normal cloud model and trend condition
analysis, this paper presents a novel condition assessment model. Firstly, based on supervisory control and data acquisi-
tion (SCADA) historical data, the forecasting model of gearbox operating temperature is established by adapting SVM,
and the relative errors sequence of the forecasting values under normal and abnormal conditions are calculated after analy-
zing characteristics of trend forecasting. Then, inputting the relative errors sequence into improved backward normal
cloud generator with the non-certainty degree, the digital features of normal and abnormal cloud model are obtained. Fur-
thermore, the gearbox condition assessment cloud model is given, which is based on online SCADA data of wind turbine
to calculate the closeness degree of normal and abnormal cloud model for gearbox current condition, and use the principle
of maximum closeness degree to determine the gearbox condition. Finally, the proposed model is verified by online data of
a wind turbine gearbox in Liaoning province, the results show that this model is capable of alarming early defects timely of
a gearbox, achieving the aim of online condition assessment.

Keywords: gearbox; wind turbine; normal cloud model; trend condition analysis; backward cloud generator
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