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Introduction

Reducing the cost of energy from wind is an important challenge the industry faces today. Increasing the wind turbine availability and therefore reducing O&M costs, can be
achieved through the successful detection of incipient faults before they become catastrophic failures. Consequently, condition monitoring systems are increasingly being
developed and integrated in wind farms, so that O&M actions are optimised accordingly. Yet, foreseeing incipient faults and identifying the components to be replaced can be

a challenging task. One of the components with the highest downtime per failure and the highest replacement cost is the gearbox [1]. j
-

Methodology !
The purpose of this project is to develop and automatic failure prediction framework of wind turbine gearboxes that utilises condition monitoring data and identifies

incipient failures- if any. The framework focuses on component level. Features from vibration and other sensors in the gearbox as used as input in pattern recognition

models so that the health state of the turbine can be determined.
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Case Study on Real Wind Turbine Data )
Wind turbine system and signal acquisition:
* Wind turbine rated between 2.5-3.5MWV, g Annulus
* 95 samples collected at various times prior to failure (2.5 years to | week before). pranet e Generator
* Acceleration data collected on a sampling rate between 20-30kHz for 10-15s. ] B B
* Power, generator speed, wind speed and temperature average for that time frame. — |_ Goar
* Failed component: planet bearing on the first planetary stage. il
* Failure mode: inner race spalling. |
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Vibration signal pre-processing: el TR sage
. Ggar compon.ents.and bearing components are separated Figure |: Gearbox internal Structure. Figure 2: Faulty bearing validation results.
using an adaptive filter.
* Spectral kurtosis is used to find the appropriate demodulation band.
* Envelope analysis reveals bearing fault frequencies [4]. _
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Conclusions
Low speed stage bearing faults may require some signal pre-processing techniques in order to perform fault diagnosis. Given sufficient samples, features can be extracted from
condition monitoring sensors and given as inputs to machine learning models that predict the health state of the component.
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