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Next Step in Ultrasonic Inspection of Wind Turbine Blades
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Defects in the Wind Turbine Blade

Viable inspection method: ultrasonic inspection

Ref: [1] Ref: [2]

Ref: [2]

Ref: [2]
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Progress in AIRTuB
Reference Specimen

back

front

IRP-13 specimen

Actual remaining material
3D measurement

TOF C-scan
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Progress in AIRTuB
Sensor Package Design
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≈ 15 kg
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Progress in AIRTuB
Lessons Learned & Challenges

• Modular design concept has led to:
– Weight problem of sensor package
– Weight problem due to crawler-sensor interface
– Scan path optimization with crawler was limited

• Modern wind turbine blade design was not available
– Typical dimension
– Quality
– Defects
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Next Generation Sensor Package
Miniaturization

Miniaturized DAQ, communication
system and battery pack (examples)

Light PAUT holder design

< 1 kg
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Ref: [7]

Ref: [6]

Ref: [5]

< 1 kg

< 2 kg
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Next Generation Sensor Package
PAUT Concept Try-Out

Contact method, only thin water spray
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Final report to be published (NLR-CR-2021-177)
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Next Generation Sensor Package
Next steps in the future

New sensor pack 
development

Off-shore testing

© Royal NLR 2022 – All Rights ReservedSoftware development

New sensing
method?NDT data simulation

Automated data processing



11

References

[1] Mishnaevsky, L., Branner, K., Petersen, H.N., Beauson, J., McGugan, M., and Sørensen, B.F. (2017). 
"Materials for Wind Turbine Blades: An Overview", Materials; 10(11)

[2] Ray Ely, G., Roach, D.P., Rice, T.M., Nelson, G.D. and Paquette, J. (2018). “Development and Evaluation of a 
Drone-Deployed Wind Turbine Blade Nondestructive Inspection System”, Sandia National Laboratories 
report, SAND2018-3116

[3] sonatest.com/products/flaw-detectors-phased-array/veo
[4] European Union (2016). "Future Energy Industry Trends", Interreg North Sea Region, 

northsearegion.eu/northsee/e-energy/future-energy-industry-trends
[5] Raspberry Pi 4, www.raspberrypi.org/
[6] Inspired Energy NH2054, www.inspired-energy.com/
[7] Explorer acquisition unit, TPAC, thephasedarraycompany.com/offer/hardware-offer/explorer/

© Royal NLR 2022 – All Rights Reserved

https://sonatest.com/products/flaw-detectors-phased-array/veo
https://www.raspberrypi.org/
http://www.inspired-energy.com/

	Jason Hwang | WP1 Workshop, 24 November 2022, Marknesse
	Contents
	Defects in the Wind Turbine Blade
	Progress in AIRTuB�Reference Specimen
	Progress in AIRTuB�Sensor Package Design
	Progress in AIRTuB�Lessons Learned & Challenges
	Next Generation Sensor Package�Miniaturization
	Next Generation Sensor Package�PAUT Concept Try-Out
	Next Generation Sensor Package�Next steps in the future
	References

