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INTRODUCTION

Wind is one of the most efficient ways to generate renewable clean energy.
However, last year alone, more than 7B€ were spent in unscheduled maintenance
activities and there is potential to improve performance between 5% and 11%.
Wind is also very complex, and the industry still measures it in a single point.
Therefore, optimization of these assets require a better understanding of the
behavior of these ever-bigger structures during real life operation.

For wind to remain competitive in feed-in tariff free market conditions, the
pressure to reduce costs and increase revenues is paramount for the industry
future.
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Shaping the structures of tomorrow

SHAPE SENSOR

By measuring the shape of the blades, we can use the entire

rotor as a giant anemometer, creating a rotor digital twin.

Using a lightweight and robust full-length fiberglass beam with fiber optic
sensors embedded, Fibersail shape sensor measures flapwise, edgewise and
torsion with fiber optic resolution along the blade, without the pain points of
current fiber optic technology.

It measures the total length without feeling the strains from the blade and is
temperature compensated. The new approach offers a retrofit ready plug-and-
play sensor that allows a low-cost solution for the industry.
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CONCLUSION

Low cost FBG offers accuracy level comparable with state-of-the-art technology
and a scalable solution at an adequate price tag for spread deployment in the
industry.

Shape sensor technology can accurately deliver value through assets
optimization.

Further developments are possible if real time shape sensing is used in
combination with other methodologies and using a higher sampling rate.
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Used in combination with wind turbine numerical models, the full blade length
shape measurements provide unprecedented level of detail to calculate loads at
component level. Combining these with historical turbine operation, real-time
remaining lifetime calculation can be achieved, thus allowing a lifetime
optimization of the asset.
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Used in combination with ML technics, the shape sensor provides unique
insights to calculate component damage level and change from preventive to
predictive maintenance, thus helping reduce the LCOE.
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