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Results - Synchronous GeneratorResults Synchronous Generator
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Results - Synchronous GeneratorResults Synchronous Generator
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Test Rig - Induction GeneratorTest Rig Induction Generator
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Characterisation - Real vs. Test Rig
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Results - Induction GeneratorResults Induction Generator
• One phase to phase rotor coil resistance is changed – marked 

‘abnormal’abnormal

• Rotor and shaft mass imbalance results will follow over coming 
weeks



Interaction - Manchester UniversityInteraction Manchester University
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Interaction - Industrial Partner (I)Interaction Industrial Partner (I)
• Data collected from an SKF condition monitoring system

– Known faults investigated– Known faults investigated

• Analysis of data from initial visit shows successful fault detection 
based on trend databased on trend data

– Oil debris counts
– Gearbox vibration

• Additional data has recently been collected for analysis
– How do vibration and debris levels compare before and after maintenance?
– Is there consistency between turbines?

• The same SKF condition monitoring system is to be installed onThe same SKF condition monitoring system is to be installed on 
the Durham Test Rig



Interaction - Industrial Partner (II)Interaction Industrial Partner (II)
• Gearbox intermediate shaft bearing fault

– Inspection confirms damage and bearing has been replaced– Inspection confirms damage and bearing has been replaced

NB: Scale Change

Gearbox High Speed Shaft Axial Vibration Envelope (g)
against Cumulative Energy Generated (kWh)

Gearbox High Speed Shaft Transverse Vibration Envelope (g)
against Cumulative Energy Generated (kWh)
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Interaction - Industrial Partner (II)Interaction Industrial Partner (II)
• Gearbox intermediate shaft bearing fault

– Inspection confirms damage and bearing has been replaced– Inspection confirms damage and bearing has been replaced

NB: Scale Change
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Direction of Future WorkDirection of Future Work
• To continue working with our industrial partners

– Collection and analysis of turbine data from the field– Collection and analysis of turbine data from the field
– Advance the test rig based on industrial information

• To converge work between Durham and Manchester
F th d l t f t t i ‘f lt lik t b ti ’• Further development of test rig ‘fault-like perturbations’

– Rotor mass imbalance – emulating blade faults
– Emulate wind turbine gearbox damage
– Emulate wind turbine bearing damage
– Emulate generator mechanical faults
– Grid faults including grid synchronisation problems

• Instal SKF WindCon condition monitoring system on Test Rig
– Run SKF system in parallel with current DAQ system
– Compare test rig results with real turbine data
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Any Questions?


