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Fault diagnosis of driven train system of wind turbine based on analytical redundancy relations

WANG Junnian, QIAN Zhan, CHEN Maolin, WANG Lei
(School of Information and Electrical Engineering, Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract: A diagnosis method based on bond graph model is proposed for fault detection and isolation (FDI) of wind
turbine components. Bond graph model can be used to locate fault components for it is a multidisciplinary
component-level model, and to derive analytical redundancy relations (ARRs) for it can represent clearly the relationships
between components. ARRs are often used to fault detection and isolation. In order to obtain as much ARRs as possible to
improve the isolability, first of all, this paper builds the bond graph model of wind turbine, then uses the model to obtain
temporal causal graph (TCG), according to TCG to obtain relations graph of variables. Finally, it eliminates unknown
variables of junction functions of bond graph by relations graph of variables. The simulation results show the ARRs of
this method can be used to parameter fault diagnosis of the wind turbine system.
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Fig. 1 Curve of rotor speed, power and wind speed
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Fig. 2 Six-mass drive train model
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Fig. 4 Bond graph model of drive train
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Fig. 5 Temporal causal graph
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Table 1 Fault signature matrix in theory
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