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SIUNINMIARY

Numerical and experimental implementation of a 2 degrees-of-freedom
(DoF) setup for simulating Surge and Pitch motion of the OC5H semi
submersible floating offshore wind turbine, through the "hardware-in-the-
loop™ (HIL) approach in wind tunnel tests,

Real-time combination of computations and measurements are carried ot
during the experiments: separatation of model testing of floating wind tur-
hines into wave /ocean basin and wind tunnel tests (e.g. Marintek Ocean

Basin & PoliMi Wind Tunnel - H2020/LIFES50+ project)

-

Hybrid /HIL approach: exploiting the advantages of each facility and over-
coming the scaling issues and conflicts of model tests of FOWTs

In this work the modelling approach and experimental implemertation
are presented, with focus on the management of signals and data in the
real-time HIL control system, aimed at minimizing the negative effect of
model/full seale discrepancies, and the effective implementation.

Results are shown for free decays, regular and irregnlar sea states in still
air, showing promising results for the next 6-DoF systam generation.

APPROACH

o Lifesii+ Polimi scale model: 1/53 (NREL 5MW)

1/3 veloeity scale factor

Hydraulic actuators for Surge and Pitch motion

Aerodynamic forces measured by means of
G-comy; its dynamometric balances

dSPACE real-time controller

Approaching
6 DoF robot finalization
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OC5 Semi-Submersible Floating System (IEA Task/Phase I1): SURGE & PITCH
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Hydrodynamic Forces: COMPUTED

Aerodynamic Forces: MEASURED

Hydrodynamic Forces (Computed)

General Control Scheme
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of the scale model

This correction force F_ is under the assumption ., = x.:
the simulated and real turbine states are the same
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Important issues to minimize the residual forces due to the methodology |

| Validation of the hydrodynamic model within OC5 Phase 11 project

Identification of the model’s parameters (ng.be,Jy) Still air tests to check the methodology

Identification of the control’s transfer functions (i-e. minimizing the residual forces)
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Effective management of numerical filters

Identification of the measurement chain (phase shifts)
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Regular Sea

Irregular Sea
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Response Amplitude Operators (RAO) with respect to the
incident wave 7, for two different experimental conditions
- Regular waves

- Irregular pink noise in the wave frequency range

Irregular sea in OC5 operational condition, pitch moments
My: the measured forces (bal) and the correction forces (c)
are overlapped almost everywhere: the residual forces (res)
are at least 1 order of magnitude lower



