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Background Ultra-Wideband (UWB) Electronics
*  Wind turbine blades experience unmonitored « UWB transceivers send and receive short pulses of (,  Waterproof Enclosure
deformations during transportation from factory radio waves to determine their separation distance L Power Bank Enclosure
to the wind farm : : _ : :' A _
* Tracking the deflection of the wind turbine blade Y Distance = Speed of Light x Time of Flight Y . &———————— UWAB Chip and Antenna
tip can inform blade load states and fatigue Anchor Tag r—— e  Microcontroller

* Ultra-Wideband technology has been used in
other tracking applications. Siemens Gamesa
Renewable Energy tasked the team to assess its
feasibility for use in the blade transportation
application.

* Blade dimensions constrain the system to a highly r—ee T Ca1rd Module
suboptimal geometry, requiring additional post-processing 2
techniques such as constraining the solution space and & Custom PCB
Kalman filtering .

Objectives -
* Design UWB system to characterize limitations
of the technology
* Determine if UWB technology should be used to
monitor structural displacement of turbine blades
* Implement a measurement validation system to
compare to UWB results: image tracking chosen

Anchor Mount

Modular design for multiple blade root bolt patterns
Struts extend anchors out
FEA verified for rail transport vibrations

Key Takeaways & Next Steps

UWB accuracy is dependent on anchor geometry * Range is affected by multipath interference and additional

* The application of UWB is unideal for wind turbine blade = parameters such as line of sight
Tag Mount transportation due to geometric constraints * Tag motion increases noise in data
Compressible foam fitted to blade * Methods such as Kalman filtering and solution space * With advanced data processing methods, UVVB could be
contour constraints improve results a cost-effective solution for this application

Test Setup Dynamic Blade Model: Pendulum Test
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