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Real-time hybrid simulations (RTHS) enable enhanced testing of deep-water devices by combining B on0) Numerical me et Parameter Value Units
physical wave flume tests with actuator-imposed forces from numerically simulated mooring lines?. o estimate fyeq Total inertia 1 0.0403  kgm®
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VIRTUAL HYBRID SIMULATION FRAMEWORK ~ The numerical model shows strong
. o predictive capabilities.
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virtual “physical” sub-assembly numerical sub-assembly
The virtual-RTHS demonstrates the three-loop communications architecture and time synchronization CON CLU S I 0 N
algorithms behind the RTHS experiment. Here, the physical specimen is modeled in WEC-Sim?, and
the mooring line is modeled in MoorDyn3. Ordinary differential equations describing the motor’s A virtual hybrid simulation using a three-loop architecture is presented. The actuation system was modelled using
dynamics are used to model the actuation system. governing equations of motion with nonlinearities such as friction. The parameters influence the results with

varying sensitivities. The estimation was more sensitive to changes in parameters such as Coulomb friction 7. and
cable stiffness k...

M OTO R M 0 D E L D E RIVATI O N The virtual framework can contribute to designing hybrid simulations that virtually extend depth of wave facilities,

facilitating more efficient testing and validation of deep-water devices. Future work will involve fine tuning the
motor model and incorporating strain-rate dependencies under faster loading cases.

Schematic of experimental setup (left)
and governing equations of motion (below)
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