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Abstract

Condition monitoring is an effective means to improve wind turbine reliability and
performance and reduce wind turbine operating and maintenance (O&M) costs. Most
existing technologies for wind turbine condition monitoring require additional sensors
and data acquisition devices to implement. Most of these sensors are mounted on the
surface or are buried in the body of wind turbine components, which are difficult to
access during wind turbine operation. The use of additional sensors and devices
increases the cost, size, and hardware wiring complexity of wind turbine systems.
Moreover, the sensors and devices are inevitably subject to failure, which could cause
additional problems with system reliability as well as additional O&M costs. Therefore, it
is desirable to develop nonintrusive, lower-cost, reliable technologies to fully exploit the
benefits of condition monitoring for wind turbines.

This seminar will present current-based technologies for online nonintrusive wind
turbine condition monitoring and fault diagnosis. The proposed technologies only use
phase current signals measured from generator terminals for condition monitoring and
fault diagnosis of wind turbines. These current measurements have been used by
existing wind turbine control and protection systems; no additional sensors or data
acquisition devices are required. The proposed technologies are able to effectively
extract the signatures of faults in wind turbines from the current measurements and can
be easily integrated into existing wind turbine control, protection and monitoring
systems. The proposed technologies will be demonstrated for condition monitoring of
small direct-drive wind turbines with various rotor imbalance, blade and bearing faults
as well as wind turbine gearbox faults. The proposed technologies will offer an effective
means to achieve condition-based, smart maintenance for wind turbines.
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