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Abstract

The Smart Blade project has been the first attempt worldwide to apply Smart technologies to wind turbine blades. Safety and maintenance costs are two major issues in wind turbines that would benefit from this approach. Project results may be grouped in two main blocks: load monitoring system and structural health monitoring system. The load monitoring system was based on fibre Bragg grating sensors, able to measure the strain field. This kind of sensors shows advantages compared to conventional strain gauges: absolute measurements due to their spectral encoding, insensitivity to power drifts or failures, long-term stability, multiplexing capability, immunity to EMI, embeddable in composite materials, etc. UPMAD has developed its own grating manufacturing facility and an optoelectronic equipment able to scan multiple sensors.
The structural health monitoring system is based on piezoelectrics. These sensors provide information on the vibration modes of the structure. The dynamic spectral response of the blade can be checked periodically, and compared to the original pattern.
Full-scale tests have been carried out in a 12-m long GFRP blade and measurements obtained by means of Bragg gratings and piezoelectrics match adequately those from strain gauges and accelerometers, respectively. 
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