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Example: Wind turbine in severe waves («Ringing») Ringing = Flexible global vibrations induced by severe storm waves

Can potentially damage or break the structure
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Example: Wind turbine in severe waves («Ringing»)
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Offshore wind

Opportunities

Worldwide renewable energy targets
Significant and consistent wind resources at sea

Main challenge: Red ucing LCOE (levelised cost of energy)
Com pIex (Structural — Hydrodynamic — Aerodynamic — Soil — Control — Electrical)

Reduce cost of marine operations (installation, maintanance)
Reduce construction costs (support structure design)

NTNU’s contributions to technology transfer
Fixed and floating substructures (design and analysis)
Risk and reliability
Operation & Maintenance concepts and strategies

Emerging topics
Optimization
Lifetime extension/structural health monitoring
Multi-use platforms

wind loads

Wave, ice and

Integrated simulation tool

LSS torque, updated
Wave history, hull (Qommanded) blade
hydrodynamic loads pitch

Hull motions Rotor velocity,
Aerodynamic current blade pitch
Torceschn blades WT element positions,
and tower orientations, and

velocities

Aerodynamic
module

wind velocity

TurbSim (NREL)
or
IEC Turbulence Simulator (DTU)

Installation
Li, 2016
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Shietal., 2016
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| Example 1: Ocean Farming tested in waves and current

Example 1: Ocean Farming tested in waves and current
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___Example 2: Traditional aguaculture farm in waves and current |

Example 2: Traditional aquaculture farm in waves and current
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Opportunities
The need for marine bioresources — growing population
International sustainability standards Ocean farming structure
(Jergen Amdahl, NTNU)
Challenges

Biological — Fish health & welfare, environmental interactions
Structural — Fish escape, cost-effective, exposed areas
Marine operations — Logistics, cost-efficiency, fish handling

NTNU’s contributions to technology transfer SR Metoen e /
. . . [ — r \
Marine structures Hydroelasticity (Peng Li, NTNU)
Marine operations — new vessel designs
Logistics
Life cycle analysis —
Surveillance i

R
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Emerging topics oshing

Fish transport, methods and optimization
Closed fish farms
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Aquaculture:
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