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Generator bearing failure

Bearings are the most common failure associated with doubly fed

induction generators (DFIG) [2]. This bearing failure is due to

fluctuating loads and raised temperatures causing wear and relative

motion between the generator shaft and bearing inner race.

The figure below shows damage caused at the time of failure to the

generator shaft (left) and inner race (right).
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Reliability of wind turbine generators

Generator faults can contribute significantly to the overall downtime experienced by a wind farm

due to component failure, with around 1 failure per year in state of the art offshore wind

turbines. The figure below shows the largest contributors to failure modes related to generators

and associated failure rate [1].
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• Which features are available?

• Which features can be used to 

detect the fault?

• Which features are needed to 

describe the system which may 

impact fault detection?

• How to decide

• Systematic approach?

• Univariate analysis?

• Principle component 

analysis (PCA)?

• Expert judgement?

• Choose time period for NBM

• Choose method for describing 

NBM

• Statistical

• Supervised or 

unsupervised?

• Regression or classification?

• Single class or multi-class?

• Algorithm type

• Decision trees

• Neural networks

• Support vector 

machines

• What is normal 

behaviour?

• How do we distinguish 

between expected or 

anomalous data?

• Define metrics to define 

anomaly

• Determine thresholds

• Does anomalous behaviour 

show repeatedly?

• Trained model with 20.8% of data on or over learned frontier

• 3-6 months before failure 27.8% was over learned frontier

• In the 3 months leading up to failure this had increased to 34.5%
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• Choose 

accelerometer 

position

• Perform sense 

check to find 

irregular data

• What is the failure 

mechanism of this failure 

mode?

• What frequencies matter 

to this failure mode?

• Is the signal stationary?

• Is spectrum dependant of 

operating conditions? 

Select method to 

select features:

• Time domain 

statistical analysis

• Fourier analysis

• Order analysis

• Define metrics to 

define anomaly

• Determine thresholds

• Does anomalous 

behaviour show 

repeatedly?

• Choose time period for NBM

• Choose method for describing NBM

• Supervised or unsupervised?

• Regression or classification?

• Single class or multi-class?

• Algorithm type?

• Decision trees

• Neural networks

• Support vector machines

• Trained model 

with 12% of data 

on or over 

learned frontier

• In 6 months 

before failure 

39% was over 

learned frontier


