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Developing the Next Generation 12+ MW Offshore Wind Turbine for Clean and Competitive Electricity

Optimization of support structure

The presented work explores the potential for support structure weight reduction, by enabling extended design space and
accurate lifetime design load estimation in the design process. This example involves substructure of the RealCoE size,
while utilizing general open data of the I[EA-15MW-RWT, representing parametric variations around the RealCoE support
structure design. DTU‘'s SubstructOpt integrated design optimization framework is utilized to optimize the design of the
support structure of the IEA-15MW-RWT for both the fixed (at the mudline) and floating offshore configurations. The
OpenMDAO-based optimizer utilizes HAWC?Z2 static aero-hydro-servo-elastic solver to optimize the structure, minimizing total
mass within ultimate, fatigue and buckling failure constraints. The load evaluation relies on a surrogate model tuned on full
time-domain HAWCZ2 design load basis simulations. With extended design space and accurate lifetime design load
estimations which are calculated at every design iteration, the total mass of the monopile and tower can be reduced by
overall increasing the diameter and reducing the wall thickness.

Fixed support: monopile and tower
geometry and failure ratio

Fixed support structure optimization
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e Floating support: tower
geometry and failure ratio
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With extended design space and non-frozen load input, the total
mass of the tower can be reduced by 13%, by overall reducing
the wall thickness , while the lowest system natural frequency is
reduced by 3.1%. The maximum tower diameter is here i i — — —
constraint to 10m due to the floater interface compatibility, but | “L—— "
including the floater design in the process could enable further
mass reductions.
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RealLCoE’s vision is to unleash the full potential of offshore wind energy
€35/MWh LCoE Goal, +12MW WEC Capacity, ~32 mio € Total Budget, 42 month project duration
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