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This work refers to PhD research performed at Ghent University, Belgium, within the topic: “Experimental
study and numerical modelling of combined near-field interactions and far-field effects of wave energy
converter farms”. A new experimental campaign within the WECfarm project has been initiated to obtain
a database to validate new advanced numerical models for WEC array modelling. At the time of the 3™
Online WECANet General Assembly (November 2020), dry-testing of the first WEC is occurring. The
importance of dry-testing is to check the proper working of all mechanic, electronic and control aspects
before deploying the WEC in a wave flume or wave basin. After wave basin testing and the corresponding
performance evaluation, four additional WECs will be constructed. The WECfarm experiments with arrays
of up to five WECs will be conducted at the Coastal and Ocean Basin (COB) [1] in Ostend in 2022, as part
of the collaboration between Aalborg University, Denmark (dr. Francesco Ferri), Queen’s University
Belfast, UK (dr. Matt Folley) and The University of Edinburgh, UK (dr. David Forehand).

The working principle of the WEC is the one of a point absorber operating in heave. The hydrodynamic
part of the design consists of a thermofolded truncated cylindrical buoy. The performance of the buoy is
numerically evaluated in WEC-Sim. The mechanic part of the WEC design consists of a rack and pinion
power take-off. A gearbox with ratio 1:4 connects the pinion with the Permanent-Magnet Synchronous
Motor (PMSM). The motor torque-speed curves are obtained from a MATLAB Simulink Simscape
Multibody model. A guiding system of three air bushings excludes friction effects in the power absorption
measurements. The motor operates in torque control and is powered by a motor drive. The MATLAB
Simulink control model is built on the development computer and loaded on a Speedgoat Performance
real-time target machine. The input of the control model consists of the position, velocity, acceleration of
the buoy and the vertical force on the buoy. These are obtained with a laser sensor, motor encoder,
accelerometer and configuration of three loads cells, respectively. The output of the control model is the
torque to deliver to the motor.
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