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Introduction: Offshore Renewable Technologies

Ocean Energy: Wave, Tidal Currents, Tide rise & fall, Ocean thermal gradient and Salinity gradient

Other renewables in the marine environment : Offshore wind, marine biomass, floating PV

Fixed Offshore 
Wind

Floating Offshore 
Wind

Wave Energy Tidal currents



Introduction: Offshore Wind, a growing business



Introduction: Floating Wind, emerging technology

Several solutions under development: 
Semisubmersible, TLP, Spar…

First farm in operation, 
several under construction



Introduction: Offshore wind, a global market

������ ���	 
���
�

������ ��
��� ��	��� ����



Introduction: Wave and tidal, a few devices in the water



Introduction: Wave and tidal, long term perspective s

Under favourable regulatory and 
economic conditions, ocean energy could 
meet 10% of the European Union’s (EU) 

power demand by 2050 



Introduction: Open sea test sites for wave and tida l



BIMEP: test infrastructure operating in real marine  conditions
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OPERA: Open sea operating experience to reduce wave  energy costs
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OPERA: Open sea operating experience to reduce wave  energy costs
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OPERA: Open sea operating experience to reduce wave  energy costs

Methodology
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OPERA: Open sea operating experience to reduce wave  energy costs

Highlight of technical results



OPERA: Open sea operating experience to reduce wave  energy costs

Summary of significant achievements (I)

Field Tests

Mutriku
& 

BiMEP

Data collection

2.5 years of Operating Data

Standards

First real application of IEC 
Technical Specifications

Offshore operations

Improved modelling, planning & 
logging of operations; H&S

Global assessment

Evaluation of risks, life-cycle and social impacts

-50% Peak loads

Elastomeric
Tethers

Polyester 
Lines

+55% Efficiency

Biradial
Turbine

Wells Turbine

+30% Power Production; 
No quality power issues

Advanced 
Control

SoA Speed 
Control



OPERA: Open sea operating experience to reduce wave  energy costs

Summary of significant achievements (II)
Long-term LCOE reduction potential due to OPERA innovations: 

Breakdown of impacts
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HarshLab: A unique offshore laboratory
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HarshLab: A unique offshore laboratory
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HarshLab: A unique offshore laboratory

HarshLab1.0 can host a variety of assays, such:

� Corrosion tests
Harsh marine environment is ensured, with a CX classification in atmospheric and splash zones , and Im2
in immersion zone. Immersion zone is prone to the formation of biofouling, so it’s a good opportunity to 
study how the presence of barnacles and other biofouling species affect to the corrosion rate of specimens.

� Antifouling solutions
BiMEP area is specially prone to biofouling growth, so test immersion sites at HL1.0 are suitable for testing 
experimental antifouling solutions under real offshore conditions. Additionally, most common species in 
BiMEP have been identified:

� Ageing assays
Not only nude and coated metallic surfaces can be tested in HL1.0, but also other non-metallic materials 
that need to withstand harsh marine conditions while maintaining their properties (flexibility, aesthetic, etc)



What is next?

HarsLab 2.0

Coupons and 
components assays in 
atmospheric zone.

Coupons and 
components assays in 
atmospheric zone.

Coupons and 
components assays in 
immersion zone.

Coupons and 
components assays in 
immersion zone.

Mooring component assays:

Suspension zone for different 
mooring components.  Potentially 
inserted in HarshLab mooring 
lines.

Mooring component assays:

Suspension zone for different 
mooring components.  Potentially 
inserted in HarshLab mooring 
lines.

Coupons and 
components assays 
in splash zone

Coupons and 
components assays 
in splash zone

Coupons and 
components assays 
in confined zone

Coupons and 
components assays 
in confined zone

Coupons and components 
assays in seabed zone (60m)
Coupons and components 
assays in seabed zone (60m)

Umbilicals, connectors and 
risers assays :

Possibility of connection
both in the bottom and 
sides of HarshLab.

Umbilicals, connectors and 
risers assays :

Possibility of connection
both in the bottom and 
sides of HarshLab.



What is next?
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The FLOW Project has 
been granted by the SPRI
(Business Development 
Agency of the Basque 
Government) under the 
scheme of a Strategic 

HAZITEK 
(HAZITEK2017-FLOW 
Exp. ZE-2017/00031)



Thank you / Eskerrik asko / Gracias

joseluis.villate@tecnalia.com 

jrl-ore.com

Contact information: 


