


Performance Assessment of Wave 
and Tidal Array Systems (PerAWAT)

www.eti.co.uk

Programme Area 
Marine

ETI funding

£8 million

Project announced 

October 2009 due 
to be completed by 
the end of 2013

Partners

This project is producing tools capable of 
accurately estimating the energy yield of major 
wave and tidal stream energy converters.

Numerical models of devices, interactions between 
devices in arrays and interactions between arrays 
at the coastal scale are being developed during the 
project. These models are being validated using 
extensive scale model tank testing and full scale 
data from in-service devices where appropriate.

It will provide an accurate assessment of the likely 
cost of energy production from large scale wave 
and tidal arrays reducing the uncertainty and 
risk faced by marine array developers, utilities 
and investors. It will also help facilitate large 
scale deployment of marine energy arrays.
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Wet-mate Connector

www.eti.co.uk

Programme Area 
Marine

ETI funding

£1.1 million

Project announced 

November 2009. Due for 
completion in early 2012

Partners

This project is designing and assembling a high 
voltage generic wet-mate connector and stab-plate 
mechanism, which will be tested and demonstrated 
under both workshop and real-sea conditions.

Wet-mate connectors link offshore energy sources 
to the cables transmitting the electricity to shore. 
The availability of wet-mate connectors with 
a significantly higher rating of 11kV instead of 
the currently available 6.6kV would reduce the 
number of cables required. This project will directly 
address 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.
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Increased use of Distributed Energy in the UK 
could reduce CO2 emissions associated with 
heat and power generation by 30%.

Distributed 
Energy

Delivering the UK’s Future Energy Technologies



Energy from Waste

www.eti.co.uk

Programme Area 
Distributed Energy 

ETI funding

£1.4 million

Project announced 

September 2009 and 
completed in Summer 2011

Partners

Generating more energy from waste (EfW) will 
reduce the amount of material sent to landfill sites, 
provide the opportunity to generate electricity 
and heat at a local level, and contribute to the 
reduction of CO2 and greenhouse gas emissions. 
EfW represents an opportunity to produce 
clean, renewable energy from local sources that 
were previously destined for landfill sites.

This project was mapping waste to provide a 
unique view of the UK’s energy resource. This data 
will be made publicly available to organisations 
and businesses. This will aid technology developers 
and the Government in establishing the next 
generation of waste-fuelled, low-emission power 
plants. The project will also help identify the next 
generation of high efficiency technologies to 
generate low carbon EfW. This work is expected 
to lead to a large demonstrator project.

Delivering the UK’s Future Energy Technologies



Micro Distributed Energy

www.eti.co.uk

Programme Area 
Distributed Energy 

ETI funding

£1.1 million

Project announced 

February 2010 and 
completed in late 2011

Partners

The project is a scoping and feasibility study 
to identify opportunities for micro-generation 
storage and control technology development 
at an individual dwelling level in the UK.

The study is looking at the potential for reducing 
energy consumption and CO2 emissions through 
Distributed Energy (DE) technologies. This is being 
achieved through the development of a segmented 
model of the UK housing stock supplemented 
with detailed, real-time supply and demand 
energy-usage gathered from field trials of micro 
distributed generation and storage technology 
in conjunction with building control systems.
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Macro Distributed Energy

www.eti.co.uk

Programme Area 
Distributed Energy 

ETI funding

£1.1 million

Project announced 

February 2010 and due for 
completion in April 2012

Partners

This project is to quantify the opportunity for 
Macro level Distributed Energy (DE) across 
the UK and accelerate the development of 
appropriate technology by 2020 for the purposes 
of significant implementation by 2030.

The project is studying energy demand such 
as residential accommodation, local services, 
hospitals, business parks and equipment, and is 
developing a software methodology to analyse 
local combinations of sites and technologies. This 
will enable the design of optimised distributed 
energy delivery solutions for these areas. The 
project is expected to identify a number of larger 
scale technology development and demonstration 
projects for the ETI to consider developing.
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High Hydrogen

www.eti.co.uk

Programme Area 
Distributed Energy 

ETI funding

£2 million

Project announced 

September 2011 and due 
for completion in early 2014

Partners

This project will identify the bounds of safe design 
and operation of high efficiency combined cycle 
gas turbine and combined heat and power systems, 
which operate on a range of fuels with high and 
variable concentrations of hydrogen. The goal of 
the project is to increase the range of fuels that can 
be safely used in power and heat generating plant.

Using modelling and large-scale experimental 
work, this project will benefit the manufacturers 
and operators of powerplants, which may 
potentially use fuel containing high or 
variable levels of hydrogen such as gas feeds 
from landfill and anaerobic digestors.
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The UK’s 26 million domestic dwellings account 
for 24% of the nations CO2 emissions. Significant 
reductions in energy demand can be made at the 
same time as increasing occupant comfort through the 
application of whole house insulation measures.

Buildings
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Building Supply Chain for 
Mass Refurbishment of Houses

www.eti.co.uk

Programme Area 
Buildings

ETI funding

£3 million

Project announced 

August 2010 and due for 
completion in Summer 2012

Partners

This project is designing a supply chain 
solution to improve the energy efficiency 
of the vast majority of the 26 million UK 
homes which will still be in use by 2050.

It is looking to identify ways in which the 
refurbishment and retrofitting of existing 
residential properties can be accelerated by 
industrialising the processes of design, supply and 
implementation, while stimulating demand from 
householders by exploiting additional opportunities 
that come with extensive building refurbishment.

The project will develop a top-to-bottom process, 
using a method of analysing the most cost-
effective package of measures suitable for a 
particular property, through to how these will 
be installed with the minimum disruption to the 
householder. This includes identifying the skills 
required of the people on the ground as well as the 
optimum material distribution networks to supply 
them with exactly what is required and when.

Delivering the UK’s Future Energy Technologies



www.eti.co.uk

The UK’s energy networks will require substantial 
investment in new capacity, technology development 
and innovation to accommodate renewable generation 
sources. There is scope for significant innovation in the 
way that energy is delivered to end customers. There will 
also be an important role for storage technologies to 
cater for more intermittent supplies. Heat networks may 
emerge as a critical new infrastructure requirement and 
there will be implications for the role of gas in the future 
energy mix together with investment in gas storage.

Energy Storage 
and Distribution
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Offshore Connection

www.eti.co.uk

Programme Area 
Energy Storage & Distribution

ETI funding

£0.25 million

Project announced 

November 2009. 
Completed in mid 2010

Partners

The project examined the specific challenges 
and opportunities arising from the connection 
of offshore energy to the UK grid system and 
considered the impact of large-scale offshore 
development. It also looked at novel electrical 
system designs and control strategies that 
could be developed to collect, manage and 
transmit energy back to shore and identified 
and assessed innovative technology solutions 
to these issues and quantified their benefits.
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Network Capacity

www.eti.co.uk

Programme Area 
Energy Storage & Distribution

ETI funding

£0.6 million

Project announced 

November 2009. 
Completed in mid 2010

Partners

The Network Capacity project identified and 
assessed new technology solutions that could 
enhance transmission and distribution capacity in 
the UK. It assessed the feasibility and quantified 
the benefits of using innovative approaches 
and novel technologies to provide improved 
management of power flows and increased 
capacity, enabling the increasing deployment 
of renewable energy sources in the UK.
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Heat Storage

www.eti.co.uk

Programme Area 
Energy Storage & Distribution

ETI funding

£140,000

Project announced 

November 2010. Due for 
completion autumn 2011

Partners

Heat is the biggest end use of energy in the 
UK, accounting for 44% of the country’s 
energy consumption, most of this used for 
heating homes and providing hot water.

This project examines the feasibility of capturing 
large quantities of waste heat from power 
stations and industrial processes and storing it 
underground for use later in homes and offices.

It is investigating the cost effectiveness and 
practicalities of storing large quantities of 
heat for long periods to meet a significant 
proportion of the UK’s winter demand, 
evaluating the practical limits for this type of 
storage, the technology development needs 
and where in the country large-scale heat 
storage could be most effectively exploited.
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Resistive Superconducting 
Fault Current Limiter

www.eti.co.uk

Programme Area 
Energy Storage & Distribution

ETI funding

£4 million

Project announced 

July 2011. Due for 
completion mid 2015

Partners

Fault current levels are becoming a significant 
barrier to the installation of low-carbon and 
other distributed generation. Management of 
these fault levels is also a key enabler for the 
growth of smart distribution systems, offering 
improved operation, flexibility and efficiency.

This project will develop and demonstrate a 
resistive superconducting fault current limiter 
device, which will reduce the impact of faults 
on electricity distribution networks, helping 
the cost effective growth and increased 
flexibility and reliability of distribution systems, 
with more low carbon electricity generation 
installed in the distribution system.

It will be developed by Applied Superconductor 
Ltd, based in Blyth, Northumberland, in 
partnership with Rolls-Royce, and will be installed 
on the network at a Western Power Distribution 
substation in Loughborough, Leicestershire. 
E.ON will act as technical consultants.
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Pre-saturated Core 
Fault Current Limiter

www.eti.co.uk

Programme Area 
Energy Storage & Distribution

ETI funding

£4 million

Project announced 

July 2011. Due for 
completion mid 2015

Partners

Fault current levels are becoming a significant 
barrier to the installation of low-carbon 
and other distributed generation.

Management of these fault levels is also 
a key enabler for the growth of smart 
distribution systems, offering improved 
operation, flexibility and efficiency.

This project will therefore develop and 
demonstrate a pre-saturated core fault current 
limiter device, which will reduce the impact 
of faults on electricity distribution networks, 
help the cost-effective growth and increased 
flexibility and reliability of distribution systems, 
with more low-carbon electricity generation 
installed in the distribution system.

It will be developed by GridON, based in Tel Aviv, 
Israel, and will be demonstrated in service at a 
UK Power Networks substation in Newhaven, East 
Sussex. E.ON will act as technical consultants.
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Power generation accounts for approximately a third of 
the UK’s CO2 emissions or 180 million tonnes of CO2 a year. 
Capturing and storing that carbon could reduce emissions 
from fossil fuel power stations by as much as 95%.The ETI 
will accelerate the implementation of CCS technology on 
fossil-fuel fired power stations and other major stationary 
CO2 sources in the UK, by demonstrating innovative 
technology which reduces the capital costs of capture 
and storage plants and reduces the energy needed by the 
capture and storage processes. We are also working to 
reduce the risks and costs of storage projects by advancing 
knowledge of UK storage assets, improving monitoring and 
efficiency of use and improving the reliability, flexibility 
and operability of a fully developed chain of CCS assets.

Carbon Capture 
and Storage
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UK CO2 Storage Appraisal

www.eti.co.uk

Programme Area 
Carbon Capture and Storage

ETI funding

£3.8 million

Project announced 

October 2009. Due for 
completion autumn 2011

Partners

Fifteen gigatonnes of CO2 storage capacity 
would mitigate around 100 years of today’s 
UK fossil fuel power generation capacity. 
This project will allow the UK to be the first 
country with a comprehensive assessment and 
database of national CO2 storage capacity.

It is carrying out a review of potential sites 
suitable for storing CO2 offshore and helping 
to answer the question of how much storage 
capacity is practically available in the UK.

The UK is potentially well served with offshore CO2 
storage capacity in depleted oil and gas reservoirs 
and saline formations and, although various 
estimates have been made of the total amount 
available, those figures vary widely – particularly 
for saline aquifers, the focus of this project.

The availability of sufficient high-quality 
storage capacity is crucial to the large 
scale rollout of CCS in the UK.

The resulting UK database will enable the 
Government, CO2 emitters, storage operators 
and infrastructure and technology developers 
to make more informed choices on the 
realistic extent and rollout of CCS in the UK.
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CCS Performance Analysis

www.eti.co.uk

Programme Area 
Carbon Capture and Storage

ETI funding

£0.3 million

Project announced 

September 2009, 
concluded in January 2010

Partners

The Performance Analysis work provided an 
objective view of the performance of a range of 
next generation carbon capture technologies.

Capturing the CO2 emissions from fossil-fuelled 
power stations using the technologies currently 
available can increase the capital costs of 
new power stations by between 50 and 100% 
and significantly reduce power output.

The development of capture technologies 
with lower costs and less impact on 
performance will significantly enhance the 
potential for wide-scale rollout of Carbon 
Capture & Storage (CCS) in the UK.

Having initially established benchmark 
costs and performance of current best 
available technologies, the ETI worked with 
a range of potential technology providers 
to assess the likely performance of ‘next 
generation’ capture technologies.

This work helped inform ETI decisions about 
priorities for future large scale capture 
technology development projects.
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Mineralisation

www.eti.co.uk

Programme Area 
Carbon Capture and Storage

ETI funding

£1 million

Project announced 

March 2010. Due for 
completion in August 2012

Partners

This project will carry out a detailed study of the 
availability and distribution of mineral deposits 
across the UK and technologies that could be used 
to economically capture and permanently store 
carbon dioxide (CO2) emissions from distributed 
sources such as small power plants and industrial 
facilities as well as large central power stations.

The leading technology for Carbon Capture 
& Storage (CCS) involves capturing carbon 
dioxide gas then storing it underground in oil 
and gas reservoirs and other porous areas.

CCS by mineralisation has been identified by 
leading researchers as a promising additional 
method of sequestering CO2 emissions.

Mineralisation could be applied in cases where the more 
conventional approach for CO2 capture and storage 
is not feasible. Further, the mineralisation process 
permanently captures the CO2, with the resulting solid 
product potentially exploitable in other markets.

This study will provide a detailed assessment 
of the distribution of suitable raw minerals 
together with an estimate of how much 
could practically be used in CO2 capture.
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CCS Next Generation Capture 
Technology Demonstration

www.eti.co.uk

Programme Area 
Carbon Capture and Storage

ETI funding

£23.5 million

Project announced 

July 2011. Due for 
completion in summer 2015

Partners

Development of the next generation of carbon 
capture technologies is seen as crucial to helping 
the UK meet its’ 2050 climate change targets.

The ETI is working with Costain to deliver the project 
which will see a carbon capture pilot plant capable of 
capturing 95% of carbon dioxide emissions designed, 
built, operated and tested by the middle of 2015.

The project is aimed at pre-combustion carbon 
capture applications, involving CO2 removal by 
physical separation and will be split into two parts.

The first part, lasting 16 months and costing £3m, 
will provide the front end engineering design for 
the demonstration unit. Costain will work with 
the University of Edinburgh, and Imperial College, 
London on the first stage, to help understand 
and optimise performance of the technology.

The ETI expects to invest £20.5m in the second 
stage, as the pilot plant is built, demonstrated and 
the results analysed. Demonstration is a key element 
to building user group confidence in the capture 
element. A potential site has been identified for the 
pilot plant, and will be reviewed and ranked against 
other options during the first part of the project.
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CCS System Modelling Tool-kit

www.eti.co.uk

Programme Area 
Carbon Capture and Storage

ETI funding

£3 million

Project announced 

September 2011. Due for 
completion Spring 2014

Partners

This project will help support the future design, 
operation and roll-out of cost effective carbon 
capture and storage (CCS) systems in the UK.

It will create a modelling tool-kit capable of simulating 
the operation of all aspects of the CCS chain from 
capture and transport to storage and maintenance.

The CCS System Modelling Tool-kit will be used to 
support the initial conceptual design and eventual 
detailed design and operation of CCS systems by 
helping to identify and understand the operational 
issues in the system such as the effect of a power 
station starting up, shutting down or increasing 
generation in response to power demands.

It will benefit owners or developers of power 
stations who need to know the effect of CCS on 
their operations, future transport and storage 
operators, technology suppliers who will want 
to understand future requirements for their 
equipment and policy makers keen to understand 
issues around the overall CCS operation.

Delivering the UK’s Future Energy Technologies



www.eti.co.uk

Transport (excluding aviation and international shipping) 
contributes almost a quarter of the UK’s carbon 
emissions (approximately 120 million tonnes of CO2 
a year), of which around 8% comes from heavy duty 
vehicles and 16.5% comes from light duty vehicles. 
Transport therefore has a huge role to play in reducing 
UK greenhouse gas emissions by 80% by 2050.

Transport
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Heavy Duty Vehicle 
Efficiency Focus Area

www.eti.co.uk

Programme Area 
Transport

ETI funding

£0.3 million

Project announced 

October 2009 and 
completed in June 2010

Partners

The UK heavy duty fleet (HDV), which 
includes HGVs, buses and coaches, ships 
and trains, currently consumes more than 
13.5 billion litres of liquid fuel each year. 

This project identified the technology packages 
and assessed the carbon benefits case for them. 
The study analysed the UK’s HDV fleet and 
identified ways in which technological solutions 
could increase efficiencies and contribute to 
a reduction in liquid fuel consumption.

The ability to combine individual technology 
developments into packages which can be 
implemented across a range of vehicles will be 
critical in enabling rapid, cost-effective reductions 
in CO2 emissions. We are now using these outputs 
to define and commission a large-scale technology 
development and demonstration programme.
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Consumers and Vehicles

www.eti.co.uk

Programme Area 
Transport

ETI funding

£4.5 million between 
three transport 
electrification projects

Project announced 

March 2010 and completed 
in Summer 2011. Part of 
£11m initiative announced 
in September 2009

Partners

This in-depth project has been looking at the 
potential long-term performance and cost of 
plug-in vehicles, as well as consumer reactions 
and behaviours in buying and using them. It 
has explored supporting infrastructure, and has 
included in-depth surveys with 3,000 consumers 
and real-world testing with 40 drivers.

The project was the first of three 
projects in the Plug-in Vehicle Economics 
and infrastructure focus area.
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Electricity Distribution 
and Intelligent Infrastructure

www.eti.co.uk

Programme Area 
Transport

ETI funding

£4.5 million between 
three ongoing transport 
electrification projects

Project announced 

March 2010 and completed 
in Summer 2011. Part of 
£11m initiative announced 
in September 2009

Partners

This detailed project has been looking at the 
potential impact of electric vehicles on the UK 
electricity distribution grid, as well as assessing the 
recharging infrastructure required to support mass 
market adoption of plug-in vehicles in the UK. 

Working with a wide-range of stakeholders, 
it has also defined the system architecture 
to integrate vehicles, electricity networks, 
charging points and payment systems.
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Economics and 
Carbon Benefits

www.eti.co.uk

Programme Area 
Transport

ETI funding

£4.5 million between 
three ongoing transport 
electrification projects

Project announced 

March 2010 and completed 
in Summer 2011. Part of 
£11m initiative announced 
in September 2009

Partners

This project provided a strategic level analysis 
of the potential size of the market for plug-
in vehicles, the total level of investment 
needed and the total carbon offset.

This analysis was conducted against a set of 
scenarios including technology breakthrough, 
macro-economics and government policy. It will 
determine the viability of different pathways to a 
self-sustaining mass market for plug-in vehicles.

The project was the third of three current 
projects in the Plug-in Vehicle Economics 
and Infrastructure focus area.

We have been working with infrastructure 
providers, government, industry leaders, 
information management companies, vehicle 
manufacturers and leading cities in the UK.
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Domestic biomass, sustainably grown in the 
UK, could provide up to 10% of the UK’s energy 
needs by 2050 and significantly contribute to 
the reduction of greenhouse gas emissions.

Bio Energy
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Ecosystem Land-Use 
Modelling (ELUM)

www.eti.co.uk

Programme Area 
Bio Energy

ETI funding

£3.28 million

Project announced 

May 2011 and due for 
completion in Summer 2014

Partners

This trial is studying the impact of bio energy 
crop land-use changes on soil carbon stocks 
and greenhouse gas emissions. It will develop 
a model to quantitatively assess changes in 
levels of carbon, nitrogen and water in soil, 
combined with the greenhouse gas flux which 
results from the conversion of land to bio energy 
crop production. Categorisation and mapping 
of this data using Geographic Information 
Systems will allow recommendations on the 
most environmentally efficient agricultural 
and crop management techniques for bio 
energy crop scenarios to be developed.
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Biomass to Power with Carbon Capture 
Storage (CCS) Flexible Research

www.eti.co.uk

ETI funding

£0.45 million

Project announced 

May 2011 and due 
for completion in 
November 2011

Partners

This project is looking to drive a high-level 
engineering study on biomass to power with CCS 
as a combined technology, assess the technology 
gaps, and the likely time-scales for implementation.
Biomass conversion to power combined with CCS 
could provide the UK with substantial net negative 
CO2 emissions, with the potential to remove 50 
to 100 Megatonnes of CO2 from the atmosphere 
on an annual basis (depending on capture rates).

Programme Area 
Bio Energy
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Biomass Systems Value Chain 
Modelling Flexible Research

www.eti.co.uk

ETI funding

£0.8 million

Project announced 

May 2011 and due for 
completion in Summer 2012

Partners

This project is developing a model linking bio 
energy crop growth with technology options 
for logistics, pre-processing and final use as 
heat, power or transport fuel. It is developing 
a value chain optimisation framework and is 
looking at the economic and carbon impact of 
sustainably developing UK biomass resources whilst 
converting these to various energy vectors. It is 
also considering the relevant agronomic, techno-
economic and geographic factors associated 
with the cultivation, collection, processing, 
transmission and distribution of biomass.

Programme Area 
Bio Energy

Delivering the UK’s Future Energy Technologies



www.eti.co.uk

The UK’s energy environment is a complex set 
of needs, technologies and choices. Given the 
challenges, how do we prepare for the future?

The ETI’s peer-reviewed Energy System Modelling 
Environment (ESME) helps answer some of those 
questions, identifying key areas for strategic 
investment by the ETI and also underpinning and 
informing UK Government energy policy.

Energy System 
Modelling 
Environment
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Energy System 
Modelling Environment

With so many competing technology options, 
we need accurate modelling tools that enable 
us to target investment at the right mix of low 
carbon solutions.

In 2009 we developed our Energy Systems 
Modelling Environment (ESME). During 2010 this 
was positively peer reviewed by internationally 
renowned leaders in the field and it is now 
being used with confidence by ETI and the UK 
Government to support technology development 
and prioritisation.

ESME acknowledges that there are major 
uncertainties in the design of the future energy 
system including geography, cost and skill base. 
It operates as a design tool rather than a 
forecasting tool and was developed to fill 
a gap in the UK energy system modelling 
environment. The model focuses on a whole 
system analysis, including interactions between 
power, heat, transport and infrastructure. It 
also considers the performance, costs and rates 
of installation for new technologies. Potential 
supply, demand and infrastructure options 
are defined against geographic location.

Delivering the UK’s Future Energy Technologies

Energy System 
Modelling Environment

ESME will help answer 
questions such as:

–	� What might be ‘no 
regret’ technology 
choices and pathways 
to 2050 targets?

–	� How might accelerating 
the development of 
a technology impact 
the solution?

–	� Where are the key 
constraints 
e.g. Energy resources, 
supply chains?

–	� What is the total system 
cost of meeting the 
energy targets?

–	� What are the key 
skills requirements for 
delivering and supporting 
the UK energy system?



www.eti.co.uk

It is clear there is a considerable skills shortage for delivering 
the level of technology at the required scale to meet the 
climate change targets. An important part of our role is 
helping identify the high level skills required for the future 
and support UK research and development capacity.

Innovation and 
Skills Development
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Industrial 
Doctorate Centre

www.eti.co.ukDelivering the UK’s Future Energy Technologies

Innovation and 
Skills Development

ETI funding

£5.1 million from the ETI 
and £1.4 million from EPSRC

 
 
 
 
Announced 

August 2011

Partners

An Industrial Doctorate Centre in renewable 
energy technologies, funded by the ETI 
and the Engineering and Physical Sciences 
Research Council (EPSRC), will take its first 
intake of students in January 2012.

The Centre will train up to 50 students in the 
research and skills needed to accelerate the 
development of renewable energy technologies. 
Each will spend part of their training with 
the three universities in the consortium.

The students will spend most of their training 
time in ETI Member companies, as part of the 
ETI’s major project delivery teams, as well as 
in other renewable industry organisations. 
The students will each gain an internationally-
leading engineering doctorate.

The drive to meet the UK’s ambitious deployment 
targets for offshore renewable energy technologies 
requires a steady supply of highly trained 
engineers, scientists and leaders. We anticipate 
that this new Industrial Doctorate Centre will 
contribute significantly to that requirement.



Sign up to receive Requests for Proposals, 
newsletters, press releases and announcements 
by emailing info@eti.co.uk

	� Latest news and announcements from 
the ETI are also available as an RSS feed.

	� The ETI can also be followed on Twitter 
at http://twitter.com/the_ETI
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