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Offshore
Renewable Energy

Innovations for cost
New solutions for installation reduction in fixed offshore

and O&M wind farms
Optimised designs for reducing

costs of foundations and

electrical infrastructure

Test and analysis of materials
and components for harsh
environments

Design tools for floating

platforms | Floating offshore
Tank testing and numerical . -
analysis wind turbines

Analysis and design of mooring
systems and electrical
connections

Design tools for the
optimisation of arrays

Performance assessment

Optimisation of Power Take-Off
and Control systems Wave and

— Tidal Energy
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R&D

e energy
strategy

A

patents transferred
to industry
(including 2 SMESs)
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contributing to
numerous
international
committees and
advisory groups

organising international and national
events, including ICOE 2010
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What we know

Coupled,
analytical and
multi-physical
models, including
testing and
validation

Experimental
modelling based
on data analytics
and deep learning

Physical and
virtual sensing

System
engineering and
decision tools

tecnalia J sz

Where we apply our knowledge

Testing of components for offshore
applications in real conditions

Digital twins of components for offshore
applications to support life extension,
operation, maintenance and redesign

Design and optimization of offshore
structures and systems, including among
others foundations, mooring systems, dynamic
cables, marine operations and electrical lay-out

Generation, modeling and evaluation of
iInnovative concepts for cost reduction in
offshore renewables



Research applied to innovative and ( 3
integral solutions for foundations,

towers and auxiliary systems of SEAPOWER
high power offshore wind turbines i

Numerical models for the
design and evaluation of
offshore wind turbines

Design optimisation of
jacket foundations.

New solutions for join
systems not screwed.

Innovation in transition
pieces for both fixed and
floating.

Coatings resistant to
corrosion and biofouling.

Tower design optimisation
for large wind turbines.

Integrated lifting systems
in offshore wind turbines

Connection of dynamic
cables to structures.

New solutions for
electrical transformers for
large wind turbines
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Open Sea Operating e
Experience to Reduce Q/m
p f

Wave Energy Cost

= Floating wave energy device (MARMOK-A-5) developed by the
Basque company IDOM/Oceantec.

= Grid-connected and tested at BIMEP in two different
configurations over three consecutive winters.

= Demonstrated survivability in rough seas up to 14 m maximum
wave height and displayed increasing availability reaching 90%.

= The research team gained more than 1,000 man-hours of
experience in operation and maintenance as well as confidence
in its power performance and mooring system robustness.

= The experimental results confirm that the innovations can
improve turbine efficiency by 55%, increase the overall power

o lines by 50%.

Information

production by 30% and reduce the peak loads in the moorlng


http://opera-h2020.eu/

= Advanced numerical .
modelling and experimental
testing of floating structures.

= Tools for costs calculation and
life cycle analysis of floating
wind turbines, developed for =
concepts assessment.

Methodology for the risk
analysis and application
to the design, for the
identification of potential
design constraints.

Recommended practice
for the design of floating
wind turbines.

tecnalia J s

>E550+

Qualification of
innovative floating
substructures for 10MW
wind turbines and water
depths greater than 50m

Industrialization of NAUTILUS
design, considering manufacturing,
transport, installation, O&M and
decommissioning stages.

Pre-FEED and FEED designs for
different wind turbines and offshore
sites across Europe and USA.
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Next Evolution in Materials and Models for

Ocean energy i ‘(N EJV\]V\Q

Improvement of the design and performance of tidal turbine |58 L e
blades. It will create a larger, lighter and more durable
composite blade for floating tidal turbines, enabling devices  § A novel tidal blade design
to reach capacities of over 2 MW. This will boost the
competitiveness of tidal energy by reducing its
Levelised Cost of Energy and increasing the yield of
tidal turbines.

Tailored composites, coatings and appendages

Models of harsh hydrodynamic and
environmental stresses

Numerical models for the prediction of lifespan
{ and mechanical properties

ANEw test rig to evaluate fatigue and cavitation

Novel testing procedure for bio-fouling and
evaluation of marine environments

= design, model and test blade materials and
prototypes

= enable developers to significantly reduce both capital
I and operational costs

= improve the yield and reliability of tidal turbines

m advance the state-of-the-art of tidal turbine
technology o

Information



http://nemmo.eu/
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Development and demonstration of

an automated, modular and

environmentally friendly multi- e&b g
functional platform for open sea  BlueGrowthior

farm installations of the Blue
Growth Industry

Design of a low-cost, corrosion-resistant, low-
maintenance modular concrete floating multi-
purpose offshore platform, capable of
accommodating aquaculture, wind and wave
energy systems and then to test and validate this
design through the construction and sea
deployment a pilot scale platform.

SR
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€ Harsh

OFFSHORE MATERIALS & COMPONENTS LAB

Laboratory for Experimentation and
Validation of Materials, Components and
Subsystems in Real Marine
Environment.

= Evaluation of materials, components and stand-
alone systems in real offshore environment:
Atmospheric, splash, immersion, confined and
marine bottom zones.

= Trial of solutions to protect against corrosion,
I fouling, corrosion-fatigue. Corrosion monitoring.

= Training of personnel in offshore operations.



https://harshlab.eu/

KONEKTAZ2

Innovative umbilical power
connection system specifically
designed for offshore renewable
energy converters

=  TECNALIA defined and patented the innovative
umbilical power connection system

= This patent was licensed to DITREL and we
are working together to commercialize it.

i = DITREL has completed the survivability trials of
a prototype after 6 months installed at BIMEP.

o )
» |ndustrial S.L.


https://www.youtube.com/watch?v=7L1VJZFY5WA
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JRL-ORE areas of active basic JoL - ORE
research in colaboration with (Mmm

POWER ELECTRONIC

CONVERTERS GRID INTEGRATION DIGITAL MODELS CONTROL STRATEGIES

OFFSHORE RENEWABLE TECHNO-ECONOMIC MATERIALS FOR OFFSHORE

I\ AMICS ENERGY TECHNOLOGIES ANALYSIS RENEWABLE ENERGY

tecnalig ' sz & (bcan)

Universidad  Euskal Herriko s cantar for anplisd mathematics P e e e ) B
del Pais Vasco  Unibertsitatea iy


http://jrl-ore.com/

Networking

’A E E Asociacion de Empresas

Asociacion Empresarial Edlica de Energias Renovables
ENERGY

led ©@ES:.

Power from the Ocean

OCEAN

FECOLTEC . vET

¥ PLATAFORMA EOLICA
|+ D% TEeNeSeien
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ICOE

INTERNATIONAL CONFERENCE

ON OCEAN ENERGY

Ocean Energy WI n d N

Europe
EUROPE

e
Cluster Energia " =™

BASQUE ENERGY CLUSTER




ESKERRIK ASKO
GRACIAS

THANK YOU se Luis Villate
MERCI eluis.villate @tecnalia.com
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www.tecnalia.com



http://blogs.tecnalia.com/inspiring-blog/
https://www.tecnalia.com/
https://twitter.com/tecnalia
https://www.facebook.com/Tecnalia
https://www.flickr.com/photos/tecnalia/
https://www.linkedin.com/company/tecnalia-research-&-innovation
https://www.tecnalia.com/rss.php?lang=eu
https://es.slideshare.net/tecnalia
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https://www.tecnalia.com/rss.php?lang=en

