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Abstract

To ensure that the static and fatigue design loads are sustained, current wind turbine blade certification procedures require full-scale tests on the prototype blade. During these tests sudden audible cracking sounds from within the blade are often generated, without the operators being able to locate the noise source or to evaluate the existence or extent of any damage. As blade structures continue to grow in size, the detection of any damage becomes a daunting task for the test engineer. Moreover, it is also important to have a forewarning of any impending failure, due to the enormous energy release in larger blades. Both these issues can be improved by the use of acoustic emission (AE) monitoring in parallel with standard testing procedures. Within the framework of an EU-funded project, AEGIS, a comprehensive assessment of the application of AE monitoring complementing structural testing of composite material blades was conducted and respective methodologies were developed. The testing procedure developed for small blades was applied to commercial quality and size blades, following current certification testing procedures, enhanced, however, through the quasi on-line analysis of the AE data. On-line analysis of AE data included damage location and criticality assessment by use of pattern recognition software previously calibrated through tests on small blades. Results from tests on two 16m blades are presented and the methodology is assessed, investigating the possibility of including AE monitoring during standard blade certification tests. The outcome of these experiments reveals that the critical areas can be effectively identified and assessed with respect to the blade's structural integrity, thus reducing the likelihood of untraceable damage. 
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