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ACCELERATING 
INNOVATION TO HARNESS 
THE UK’S VAST NATURAL 
WAVE AND TIDAL 
RESOURCES
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WHY MARINE?

“ OUR PROJECTS AIM TO 
DRIVE COST REDUCTION 
AND PERFORMANCE 
IMPROVEMENT”

The UK has significant marine energy 
resources around its coastline, but, to 
date these remain largely unexploited.

Successful commercial development of 
wave and tidal systems could exploit 
a global market potential of up to 
£8bn. This resource could deliver a 
significant proportion (up to 10%) of 
future UK electricity needs if the costs 
of production can be reduced.

Increasing investor confidence through 
technology and commercial risk reduction 
is critical to accelerating the deployment 
of marine energy technologies in the UK.

The ETI’s Marine programme seeks 
to address key industry technology 
challenges by supporting the sea-trials 
of near-commercial marine energy 
systems together with the development 
and demonstration of key technologies, 
systems and software tools that support 
the acceleration of the industry.

Our projects aim to drive cost reduction 
and performance improvement. This 
is to enable these technologies to 
be commercially competitive with 
established renewables by 2020 and 
with conventional generation by 2050.

The cost of energy for marine 
technologies is currently several times 
that of conventional power generation 
technologies, reflecting the early stage 
of the industry’s development.

The ETI/UK Energy Research Centre 
Roadmap, published in October 2010 
provides a view on the key technology 
& deployment issues facing the UK 
marine energy sector, how these issues 
should be prioritised by the ETI and 
the technology cost and performance 
targets to 2050 that will be required to 
deliver significant UK deployment. We 
updated this roadmap in 2014 to identify 
and prioritise the key technology and 
deployment issues faced by the marine 
renewable energy sector in the UK.

We have developed a portfolio of marine 
projects that address a large number 
of these key innovation challenges.

WHAT WE ARE DOING?

»  RESEARCHING AND 
DEVELOPING DETAILED 
KNOWLEDGE OF UK 
WAVE AND TIDAL 
ECONOMIC POTENTIAL

»  SUPPORTING THE 
DEMONSTRATION OF 
TECHNOLOGIES AND 
SYSTEMS TO INFORM 
DECISION MAKING AND 
INCREASE INDUSTRY 
CONFIDENCE

»  WORKING WITH 
INDUSTRY AND 
STAKEHOLDERS  
TO HELP ESTABLISH  
A VIABLE UK MARKET
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»  Second phase of the Tidal 
Energy Converter (TEC) project

»   Design, build and test a multi-
turbine foundation structure

»   Two 1.5MW turbines will be 
installed on a turbine structure 
at the Atlantis owned MeyGen 
tidal stream array in Pentland 
Firth, Scotland

»  Identification of the best optimised design for  
a commercially viable 200MW tidal stream array

»  Assessing credible system level approaches to delivering 
performance and cost improvement

»  Identifying supply chain solutions applicable to generic 
tidal stream devices

WHAT HAVE WE DONE TO DATE?

The Tidal Energy Converter (TEC) System demonstrator saw the ETI invest 
£3.2m in a project to take a whole system and through life analysis 
approach to deliver the best optimised design for a commercially viable 
200MW tidal stream array.

It involved a broad range of the marine technology skill base and 
identified supply chain solutions applicable to generic tidal stream 
devices. Phase 1 of the project, launched in May 2012, was led by Atlantis 
Resources Corporation and project managed by Black & Veatch.

The project drew on the systems integration and technology skills 
of Lockheed Martin, as well as many leading technology providers in 
the marine industry. The results indicate that tidal energy could be 
comparable and cost competitive with offshore wind by 2020.

PHASE ONE OF THE 
PROJECT, LAUNCHED IN 
MAY 2012, WAS LED BY 
ATLANTIS RESOURCES 
CORPORATION AND 
PROJECT MANAGED 
BY BLACK & VEATCH. 
THE PROJECT DREW 
ON THE SYSTEMS 
INTEGRATION AND 
TECHNOLOGY SKILLS 
OF LOCKHEED MARTIN, 
AS WELL AS MANY 
LEADING TECHNOLOGY 
PROVIDERS IN THE 
MARINE INDUSTRY

Phase two of the ETI’s TEC project will see two Atlantis owned 1.5MW 
commercial tidal energy turbines installed on an innovative foundation 
structure designed and built as part of the project. This will take place at the 
MeyGen site in Scotland and increase the number of turbines at the site from 
four to six, increasing the rated capacity of the tidal array from 6MW to 9MW 
(enough to power 4,500 local homes).

Atlantis are developing a patent-pending innovative and cost effective turbine 
foundation design as a result of the work they undertook in the first phase of 
the project – a total system lifecycle cost of energy methodology to identify 
tidal energy system technologies capable of significantly reducing the cost of 
energy being deployed at array scale.

This second phase of the project will run in three stages – commencing 
with the detailed design, fabrication and installation of the structure and its 
associated technologies. Atlantis will be responsible for the turbine supply and 
electrical connection to the local grid.

TIDAL ENERGY CONVERTER 
PHASE TWO

TIDAL ENERGY CONVERTER 
PHASE ONE

Phase 2 of the ETI’s TEC project will see 
two Atlantis owned 1.5MW commercial 
tidal energy turbines installed on 
an innovative foundation structure 
designed and built as part of the project

£7.5m
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»   Accelerating the development 
and commercialisation 
of WEC systems

»  Seeking to develop cost 
competiveness with other 
generation forms

»  Focused on design and 
economic analysis and 
implementing step-change 
innovative technical solutions

»    Software modelling of the  
UK Continental Shelf and  
North European Waters

»  Commercially available 
software 100 times more 
detailed than existing data

»    Informs the design of energy 
harnessing schemes to assess 
interactions and evaluates  
their impact

The Wave Energy Converter (WEC) System Demonstrator Project launched in 
February 2013 to accelerate the development and commercialisation of WEC 
systems capable of becoming cost competitive with other generation forms.  
This considered design and economic analysis, focusing on ways of implementing 
step-change innovative technical solutions. 

The long-term viability of WEC technology is dependent on the sector becoming 
commercially competitive with other low-carbon energy sources as quickly as 
possible through the significant reduction of energy delivery costs. This requires 
improvements in aspects such as capital cost, deployment & retrieval costs, 
survivability, technical performance (e.g. energy extraction), and operations & 
maintenance costs. Many of the features from the Tidal Energy Converter (TEC) 
project will inform WEC such as subsea cable infrastructure, mooring and support 
vessel designs.

Launched in October 2011 this project involved Black & Veatch, in collaboration 
with HR Wallingford and the University of Edinburgh to develop a model of the 
UK’s Continental Shelf, 100 times more accurate than existing marine data.

This has been used to assess the tidal energy potential around the UK (tidal range 
and tidal streams),to inform the design of energy harnessing schemes, to assess 
their interactions, and to evaluate their impact on European coasts. It can also 
be used to renew and inform flood defences, coastal erosion and aggregate 
extraction. Now completed, the project has been launched to market under the 
brand of SMARTtide. This is available to the marine industry under licence from 
HR Wallingford.

The objective of the project was to answer the following fundamental questions:

»  How will the interactions between tidal range and tidal current systems 
positioned around the UK’s waters combine to form an overall effect?

»  Will the extraction of tidal energy resource in one area impact the tidal energy 
resource at distant sites around the UK and Europe?

»  What constraints might these interactions place on the design, development 
and location of future systems?

The findings from this project have demonstrated that there is a need to manage 
the roll out of tidal current and tidal range (barrage,lagoon, fence) developments 
to optimise the tidal resource around the UK and to ensure there is no detrimental 
impact to the other tidal sites and the environment.

WAVE ENERGY CONVERTER (WEC)SMARTtide

WHAT HAVE WE DONE TO DATE? 
 CONTINUED »

Modelling of the  
UK Continental Shelf
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»   Development of a low cost high voltage generic Wet-
mate connector, fully tested and commercially available

»  Reduces device and array deployment and retrieval times

»  Reduced cost of maintenance as connections can be 
made in a much shorter timeframe

We invested £1.1m in a project with MacArtney to design, develop, assemble 
and test a low-cost high voltage generic Wet-mate connector and stab-plate 
mechanism – specifically designed for the offshore renewables sector.

Wet-mate connectors link offshore energy sources to the cables transmitting the 
electricity to shore. They can also interconnect multiple devices within arrays 
offshore. Their major benefit is their ability to significantly reduce device and array 
deployment and retrieval times. This leads to substantial offshore vessel hire cost 
savings.

This project directly addressed a major challenge that is constraining the 
development of the marine energy sector. Although there is a clear industry need, 
funding from individual wave and tidal developers is not currently available at the 
required levels and existing deep-water connectors are too expensive for these 
applications.

This Wet-mate connector eliminates the need to bring cables to the surface by 
enabling the safe under water connection and disconnection of subsea cables. 
This reduces the installation time,reducing the size of vessels required for cable 
management which is of direct value to wave energy converters, tidal energy 
converters and floating wind turbines. Connections can be made in a much 
shorter timeframe and they can be operated in waters with limited time windows. 
This is particularly important for renewable energy devices where changing tides 
or wave actions associated with marine renewable deployments limit on station 
maintenance periods.

WET-MATE CONNECTOR
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WHAT HAVE WE DONE TO DATE? 
 CONTINUED »

This project was led by MacArtney 
and set out to design, develop, 
assemble and test a low-cost high 
voltage generic Wet-mate connector

£1.1m



»   1MW tidal generator 
installed at EMEC

»   Electricity has been 
produced in testing

»   Demonstration of a new 
buoyant turbine design

One of the key developments of the marine energy industry in the UK is the 
demonstration of near commercial scale devices in real sea conditions and the 
collection of performance and environmental data to inform permitting and 
licensing processes.

Our ReDAPT (Reliable Data Acquisition Platform for Tidal) project has seen an 
innovative 1MW buoyant tidal generator installed at the European Marine Energy 
Centre (EMEC) in Orkney in January 2013. With an ETI investment of £12.6m, the 
project involves Alstom, E.ON, EDF, DNV GL, Plymouth Marine Laboratory (PML), 
EMEC and the University of Edinburgh.

The project demonstrated the performance of the tidal generator in different 
operational conditions. Its aim is to increase public and industry confidence in 
tidal turbine technologies by providing a wide range of environmental impact and 
performance information, as well as demonstrating a new, reliable turbine design.

ReDAPT

The project involves Alstom, E.ON, 
EDF, DNV GL, Plymouth Marine 
Laboratory (PML), EMEC and the 
University of Edinburgh

£12.6m
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»   Software to reduce the 
uncertainty of calculations 
of energy yields from large 
scale wave and tidal arrays

»   Information generated will 
help reduce commercial risk

»   Commercial tools to help 
with single and array models

PerAWaT
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WHAT HAVE WE DONE TO DATE? 
 CONTINUED »

The project partners were DNV GL, EDF, 
E.ON and the Universities of Edinburgh, 
Oxford, Manchester and Queens in Belfast

£8m

The Performance Assessment of Wave and Tidal Array Systems (PerAWaT) project, 
launched in October 2009 with £8m of ETI investment. The project produced validated 
software tools capable of significantly reducing the levels of uncertainty associated with 
predicting the energy yield of major wave and tidal stream energy arrays. Numerical 
models of devices, the interactions between devices in arrays and the interactions 
between arrays at the coastal scale were developed during the project. These models 
have been validated using extensive scale model tank testing and full scale data from 
in-service devices where appropriate.

The project provides an assessment of the likely energy yield from large scale wave 
and tidal arrays, with known levels of uncertainty. This information will reduce the 
commercial risk faced by marine array developers, utilities and investors. This will help 
attract project investment and help to facilitate potential large scale deployment of 
marine energy arrays. Project partner DNV GL has produced a commercial software 
tool called WaveDyn for the design of wave energy converters using outputs from this 
project. The software tool WaveDyn was launched in October 2012.

In 2014 DNV GL produced two further software models – TidalFarmer and WaveFarmer:

»  TidalFarmer uses a three-dimensional representation of the resource to accurately 
predict the performance of a tidal stream farm. The calculation engine includes 
corrections for local blockage effects due to device arrangement, the modelling 
of interactions between multiple devices and the increase in turbulence intensity 
downstream.

»  WaveFarmer is linked to three separate calculation engines, enabling it  
to determine hydrodynamic interaction effects for farms ranging from a handful of 
devices to utility-scale projects. An advanced Genetic Algorithm finds the best farm 
layout for a particular location. The tool then lets the user explore energy yield, 
power absoprtion, data tables, graphs and maps to gain considerable insight into 
their future marine energy project.
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TIDAL ENERGY

UK leads the world 
in tidal device 
development

This has created an 
established supply chain

Timescales to 
make wave energy 
competitive look 
very long term

WAVE ENERGY

Wave and Tidal 
energy is expensive 
to extract 

EXPENSIVE

...to reconsider approaches 
to wave energy extraction 
and conversion for lower cost 
solutions in the longer term

The industry needs  
a radical rethink...

WAVE ENERGY

The UK has some of the worlds 
best available wave resources 

WAVE ENERGY

Our wave energy converter 
work shows that design 
convergence of array and 
device systems is essential

WAVE ENERGYTIDAL ENERGY

Cost of tidal stream 
energy can compete 
with other low 
carbon sources

Innovation needs are 
known - focus is about 
putting it together, not 
having to reinvent

TIDAL ENERGY

Tidal stream energy is 
reliable and predictable

it has low visual impact and 
creates economic impact in 
specific geological locations

TIDAL ENERGY RELIABLE & PREDICTABLE

INSIGHTS ARISING FROM 
THE PROGRAMME
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ABOUT THE ETI
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Stuart Bradley  
Strategy Manager –  
Offshore Renewables 
01509 20 20 65  
stuart.bradley@eti.co.uk

Andrew Scott 
Programme Manager –  
Offshore Renewables 
01509 20 20 64  
andrew.scott@eti.co.uk

Stewart Swatton  
Project Manager – 
Offshore Renewables 
01509 20 20 56  
stewart.swatton@eti.co.uk

Paul Trinick  
Project Manager –  
Offshore Renewables 
01509 20 20 62  
paul.trinick@eti.co.uk

PROJECT TEAM

The Energy Technologies Institute is 
a partnership between global energy 
and engineering companies and the UK 
Government.

Its role is to act as a conduit between 
academia, industry and government to 
accelerate the development of low carbon 
technologies.

It brings together engineering projects that 
develop affordable, secure and sustainable 
technologies to help the UK address its long-
term emissions reduction targets as well as 
delivering nearer term benefits.

It makes targeted investments in a portfolio 
of nine technology programmes across heat, 
power, transport and the infrastructure that 
links them.

ETI Members

ETI Programme Associate
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