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Wind Turbine Gearbox Condition Monitoring Using Temperature Trend Analysis
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ABSTRACT: Condition monitoring (CM) of wind turbine can
greatly reduce the maintenance cost for wind farm especially
offshore wind farm. A new condition monitoring method using
temperature trend analysis for a wind turbine gearbox was
proposed. Nonlinear state estimate technique (NSET) was used
to construct the normal behavior model of the gearbox
temperature. With a proper construction of memory matrix, the
NSET model can cover the normal working space for the
gearbox. When the gearbox has an incipient failure, the
residuals between NSET model estimates and the measurement
temperature will become significant. A moving window
statistical method was used to detect the changes of the residual
mean value and standard deviation in a timely manner. When
one of these parameters exceeds predefined thresholds, an
incipient failure was flagged. In order to simulate the gearbox
fault, manual temperature drift was added to the initial SCADA
data. Analysis of the simulating gearbox fault shows that the
new condition monitoring is effective.

KEY WORDS: condition monitoring; gearbox; nonlinear state
estimate technique (NSET); residual; moving window statistic
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Fig. 1 Structure of gearbox for wind turbine
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