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Fault detection method of anemometer based on complex network of wind

speed variable correlation in multiple wind turbines
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Abstract ; This paper proposes a fault detection method for anemometers, which is based on the com-
plex network of wind speed variables among multiple wind turbine generators. By symbolizing the wind
speed correlation between turbines, a complex network model was constructed, and the network evolution
was statistically analyzed. The research reveals that the degree distribution of the multi — turbine wind
speed correlation network exhibits a power — law characteristic, falling into the category of scale — free
networks in complex networks, indicating a high degree of inhomogeneity in the network structure, with a
core comprising a few key nodes. Under normal conditions, the network structure remains stable. The an-
emometer failed on a certain wind turbine, then the network structure would change significant , with key
nodes altered and the network structural entropy decreased. By analyzing the intersection of turbine com-
binations in multiple complex networks, this method can accurately diagnose the turbine with a malfunc-
tioning anemometer. This method has the characteristics of timeliness and quantitative diagnosis, which
can respond to anemometer faults, timely alarms, and auxiliary units, ensuring the safe operation of the
units and helping to improve power generation.
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