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Å The importance of the Offshore wind energy will continue to increase in the near 
future.

Å Offshore wind industry is and will remain a very Eurocentric industry where stable 
regulatory frameworks will be key for future technology development.

Å Offshore wind future deployment will depend on its ability to drive costs down, 
mainly by economies of scale, technology innovation and supply chain maturation, 
and higher capacity turbines (> 6MW).

Å The most capital intensive areas of offshore wind industry are the turbines, 
foundations and installation.

Å Over the years, offshore wind industry has moved further from shore, into deep 
waters, and with increased average turbine capacity.

Å Offshore foundation technology is evolving in order to address deeper water 
challenges.

Å Reducing LCOE and technology risks in the coming years remain the biggest 
challenge of offshore wind industry.
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Introduction

Key offshore wind industry findings:
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Foundation technology is evolving in order to address 
transitional and deeper water challenges

Å Monopile foundations are nearing a technical/practical limit, especially beyond 35m water depth and >6 MW.
Å Steel jackets do not always provide a cost effective solution.
Å GBF can be a low risk and cost effective alternative.
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EDP Renewables is developing a portfolio of solutions for 
offshore wind in intermediate and deeper waters

Improve competitiveness in short/medium term Explore new markets in medium term

Monopile GBFJacket/Tripod Floating Structures

Å0-30m
Å3-6MW

Å25-50m
Å3-10MW

Å>60m
Å5-10MW

Å35-60m
Å3-10MW

DemoGravi3 innovation project is full aligned with EDPR organizational goals, meaning creating future options 
and pave the way to achieve competitiveness in future commercial projects in intermediate water depths



Demonstrate and validate an innovative hybrid concrete-steel, self-
buoyant bottom standing Gravity Based Foundation (GBF) for 
offshore wind power plants located in water depths between 35 and 
60m, being the complete unit (turbine and foundation) built and fully 
assembled onshore, transported to the site, installed and 
decommissioned without the need of using heavy lift vessels.

Highlights:

ÅEuropean consortium led by EDP Renewables

ÅOverall Budget: 26,8 Mϵ(EU Grant of 19,2 Mϵ)

ÅDemonstration site: Consented and grid connected in 
Aguçadoura, northern Portuguese coast

(~6km from shore, 45-50m deep)

ÅDuration: 48 months (Installation in Summer 2017 and 
Decommissioning in Summer 2019)

Main Objectives:

ÅTechnical validation and moving from TRL 5 to TRL 7

ÅDemonstrate an affordable LCOE in the medium term

ÅFoster the competitiveness of the offshore wind energy sector.

DemoGravi3 Project Consortium
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Technology innovations in foundations and installation are a big 
opportunity and challenge to reduce the cost and risks of offshore 
wind energy



ÅCoordinate  DG3 Project
ÅLead Deployment strategy and business 

case

ÅGravi3 Technology Developer
ÅOverall technical guidance
ÅDesign GBF structure as well as 

transportation, installation and 
decommissioning processes

ÅKey role in Fabrication and Assembly
ÅManufacture the steel tripod
ÅSupport engineering/operational 

processes

ÅDevelop sinking system, recovery and 
decommissioning of gravity based 
foundations

ÅPerform necessary tank tests

ÅLead Fabrication, Assembly and 
Operations

ÅManufacture the caissons
ÅLead Transportation and Installation of 

fully assembled Gravi3

ÅLead resource assessment and analysis
ÅSupport engineering activities

ÅAssess existing geotechnical data and 
advice on new geotechnical and 
geophysical tests 

ÅDerive ground model

ÅAdvise on maritime operations 
ÅAssist project management on risk 

assessment and mitigation

ÅSupport Project Management
ÅCoordinate demonstration and 

performance validation
ÅOverall operational support

ÅLead project dissemination and 
exploitation

ÅSupport demonstration and validation 
work

ÅLead Environmental analysis
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DemoGravi3 Consortium Members - Highly complementary and fit-
for-purpose mix of commercial companies and non-profit entities
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Project plan will be developed through 7 Work Packages 
during 48 months

Kick-off  

January 2016

Summer 2017

Demogravi3 installed

Decommissioning on 

Summer 2019

December 2019

End of Project
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GRAVI3 is an innovative / competitive GBF concept. 
Differentiation: built inshore and water ballasted

Å Complete construction and assembly inshore, in a controlled environment.

Å An hybrid foundation built with 3 concrete caissons and a steel structure.

Å Scalable for intermediate water depths and turbine sizes.

Å Transportation through self-floating to installation site.

Å Use of regular towing tugs for transportation and installation, preventing the use of heavy 
lift vessels and reducing the complexity and risk of offshore operations.

Å Suitable for a one-piece installation.

Å Installation using an innovative and robust control methodology.

Å Installation fully reversible (allows decommissioning or re-floating).

Å Able to withstand large overturning moments, just water ballasted. 

Å Lower bearing pressures result in lower demand on soil stiffness to comply with 
displacement requirements.

Å Suitable for a wider range of soil conditions.

The Gravi3 concept main features:
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Installation
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GRAVI3 technology is a self-buoyant gravity based 
foundation



Project DEMOGRAVI3 objectives

ω Demonstrate the Gravi3 technology in a real environment, full-scale

ω Reduce 10-15% LCOE for future offshore wind commercial projects in transitional waters

Transport, Installation and DecommissioningFoundation Design, Manufacturing and Assembly

Reduce the costs by 15-20%

ω bƻ ƘŜŀǾȅ ƭƛŦǘ ǾŜǎǎŜƭǎ ǳǎŜŘ
ω ²ŀǘŜǊ ōŀƭƭŀǎǘŜŘ Ŏŀƛǎǎƻƴǎ
ω !ǳǘƻƴƻƳƻǳǎ installation process
ω ¢ǊŀƴǎǇƻǊǘŜŘ ǘƻ ǎƛǘŜ Ŧǳƭƭȅ ŀǎǎŜƳōƭŜŘ

Reduce the costs up to 10%

ω Cǳƭƭȅ ŀǎǎŜƳōƭŜŘ inshore
ω Combination of a steel tripod on concrete caissons
ω {ƭƛǇ-forming systems used
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Innovative GBF foundation challenging the offshore wind 
supply chain
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GRAVI3 has undergone the typical technology 
development process and is presently at TRL5

Since basic functionalities are proven, a real full scale demonstration project is the natural step forward.

Previous work has included installation of the innovative GBF solution as a self buoyant met mast in 
Scotland during 4Q 2014,  and lab scale model tests in 1Q2015
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Final Remarks

Å EU funded R&D+I projects represent an important opportunity to the wind energy industry.

Å DemoGravi3 is an example of collaborative and close to the market R&D+I involving industry 
and non-profit entities with aligned objectives and commercially focused.

Å Key priority for offshore wind industry is to continue to follow a cost decrease path, achieving 
a sustainable and as fast as possible LCOE reduction.

Å Innovation in foundations and installation are key drivers for LCOE reduction and increased 
competitiveness.

Å Offshore wind market is evolving, to transitional waters solutions (in the short to medium 
term) as well as deep waters solutions (in the medium to long term).

Å EDP Renewables is developing a portfolio of solutions, namely creating technology innovative 
options for intermediate and deep water markets.

Å Knowledge acquired in DemoGravi3 and WindFloat places EDP Renewables as a front runner 
in the offshore wind business, and these technology options will likely be materialized in 
future commercial projects.

Thank you for your 
attention!


