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PRESENTATION OUTLINE
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Proposed condition monitoring methodology

Wavelet – based methods

SCADA data analysis

The future for WT drive train condition 

monitoring
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Why condition monitoring

1. Large wind turbine cost
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Why condition monitoring

2. Wind turbine reliability

With thanks to Durham University
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Why condition monitoring

3. move to offshore wind farms - need for effective and 
proactive condition monitoring of wind turbines, 

particularly with weather restricted maintenance 
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Key issues on condition monitoring 

of wind turbines

1. The reliability, robustness and cost effectiveness of the 
sensors and instrumentation

2. The approach with respect to the sensor configuration 
and integration during the manufacturing process; 

3. The data analysis and presentation of the results 
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Proposed condition monitoring methodology
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Wavelet – based methods 

1. Possible non-stationary signals from wind turbines

• Typical vibration signal of rolling bearing with fault

• Dynamic performance of an induction motor during 
a 3-phase fault at the terminals
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Wavelet – based methods

Bearing problems, shaft misalignment, etc, cause 
cyclic variations in the EM field in a generator

Wavelet can pick out variations effectively, even 
if speed of generator is varying

Examine magnitude of the wavelet filtered 
variations – indicator of possible bearing wear or 

shaft misalignment  

2. The advantages of the wavelet – based methods
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Wavelet – based technologies

3. Applications to Pitch Regulated Variable Speed Wind 
Turbines

• Wavelet analysis of the electrical power signal sampled at 30Hz in a GE wind turbine.
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SCADA data analysis

SCADA data
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SCADA data analysis

1. Analysis on temperature, pitch angle, yaw direction and 

acceleration:
effect of ambient temperature changes; 

trending effects; 
temperature lag effects.

2. Monitoring methods
trend of deviation; 

trend of daily maximum 
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SCADA data analysis

� Applications to Nordex Pitch Regulated Variable 
Speed Wind Turbines
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SCADA data analysis

� Applications to temperature analysis
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SCADA data analysis

� Applications to yaw direction analysis
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The future of drive train condition monitoring 

for wind turbines

High/medium frequency analysis of the power signal

Vibration monitoring

Intelligent trending of SCADA signals

Need to restrict CM to a few key parameters 

otherwise there is the danger of data overload for 

operators
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Thank you !Thank you !Thank you !Thank you !


