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What's the Problem 7
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Gearbox Failures
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Typical Wind Turbine Gearbox Arrangement
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How to deal with the problem 7

»  Conduct root cause investgations of gearbox
problems

= Continws to make design modifications to
gearboxes and their systam intedfaces
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? =  Operatorsiownsrs must seek solutions to manage
the probéem
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Overview

How can the problern be managed

Condition Monitoring Theory & Fessibility

Ol Debiris Monitoning (ODM) method - principle of operation
VWhy Bearings & Gears Fail

Walidation of ODM method for condition monitoing
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How can the problem be managed ?
- Adopt Condition Monitoring (CM)

*  Ayoid "Failure” Event

Cantain the damape
Reduce repair time & costs significantly

= Minimize Business Interruption
Schedule repar suppor on-sile before
shuidoan
hMinimize lost revenue & penallies
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Condition Monitoring Theory : P-F Curve
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Qil Debris Monitoring (ODM) -
Principle of Operation

Sensor includes 3-coil assembly

Metafic debris from bearing or gearbox swmp
fhiowss past the field coils creating a disturbancs
signal in the sense coil

Sagnal charscteristics define:
- paricle Sze based upon signal amplilude
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- type [Fe or NFe) based upon signal direction
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CM Technical Feasibility Criteria

= Cl must detect the potential falure (F)

Cl must dentify the degres of damage towards
failur= (F}

=  P-F mtarvsl must provide adequate time for
the crganzation to proactwely plan

=  P-F curve must be consistent for the failure
mode
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How does ODM satisfy

the CM criteria ?
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