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Energy Technologies Institute (ETI)
Innovating to deliver affordable, secure, sustainable low carbon 
energy for the UK

SecureAffordable Sustainable

Offshore
Wind

Distributed 
Energy

Energy 
Storage 
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Distribution

Smart 
Systems 
and Heat

Transport
Carbon 
Capture and 
Storage

Bioenergy

Marine

Buildings

ETI Technology Programme areas

• Providing new technology and business concepts

• An informer of policy

• Building better understanding of energy 
challenges (at a system level)

• Generating UK economic development via 
technologies with global reach

ETI’s industry and government partnership shares risk 
and creates affordability for development and 
demonstration of new technologies 

Programme Associate
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Delivering innovation: Strategic planning 
and technology demonstration

A national energy system 
design tool
Integrating heat, power, 
transport and infrastructure
Searching for the lowest cost 
solution

Developing Technology 

Demonstrating technology and system solutions 

Bioenergy
Multi-site field trial to study 
impact of bioenergy crops on 
soil carbonisation  and 
greenhouse gas emissions

Marine
Optimising wave 
and tidal array 
yields

Carbon Capture 
&Storage 
First comprehensive UK 
CO2 storage database

Energy Storage 
& Distribution
New approach to storing 
electricity at scale

Marine
3 phase 11kv wet-
mate connector with 
integrated 
communications

Transport
Increasing 
efficiencies of HDV 
land and marine 
vehicles by up to 30%

Offshore Wind
New designs for Floating 
turbine platforms reducing 
generating costs

Offshore Wind
World leading facility to 
increase reliability of new 
turbines

Marine
1MW tidal generator 
providing environmental 
impact and performance 

Knowledge Building <£5m, 6-24 months

£5-15m, 2-4 years

£15-30m+, 
3-5 years
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Energy System Modelling 
Environment - overview

Power

Buildings

Transport

Industry

Infrastructure

Demand 
scenarios

Energy 
resources

Technology
profiles

Global 
parameters

Energy system
blueprints

Internationally peer reviewed

Informed by ETI members/advisors

A national energy system design tool, 
integrating power, heat, transport and 
infrastructure

Modelling approach
Least cost optimisation (policy neutral)
Back-casting from 2050
Probabilistic treatment of uncertainty
Spatial & temporal factors
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Typical ESME Outputs

Regional infrastructure development

Total system costEmissions reduction pathway

System Design
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ESME: in use by the ETI, it’s members 
and partners

• ESME developed to inform 
technology development choices and 
targets

• ESME used to inform policy work by 
DECC and CCC on a range of issues

• Individual Members are developing 
own versions for specific countries of 
interest

• ETI has developed an EU prototype

• Academic research projects ongoing
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ESME integrates knowledge from 
across ETI programme areas
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CCS – offshore storage planning

• 2GTe to be appraised by 2025 (7 aquifers)
• Clustering of emitters, limiting the number of shoreline hubs (6) and planning of 

networks reduces infrastructure costs, by as much as 30-50%

Build Up of Flows from Shoreline HubsSNS Example Network
Mte/a
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ESME : What technologies will be 
important, when, and under what 
conditions….
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Space Heat Production

DB v3.1 / Optimiser v3.1

Ground Source Heat Pump
Air Source Heat Pump
Electric Resistive
Biomass Boiler
Gas Boiler
Oil Boiler
District Heating (semi-detached & terraced)
District Heating (flats & apartments)
District Heating (commercial & public)
Solid fuel boiler
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Delivering innovation: Major 
achievements in the first 5 years

First UK CCS storage appraisal 
database

World leading facility to increase 
reliability of new offshore wind 
turbines

Project launched for design of low-cost wave energy convertor 
device

Equity stake in company with new approach to energy 
storage

3-phase 11kV certified wet-mate connector to 
reduce cost of marine arrays

Build and test 1MW tidal turbine

Creation of National energy system 
design tool

Development of CCS system modelling 
toolkit

Wave and tidal array 
validated optimisation 
model

Design and demonstration of Fault 
Current Limiter

New associate member



©2013 Energy Technologies Institute LLP - Subject to notes on page 1

ETI headlines

24 
projects 
completed

1st
programme 
associate -
Hitachi

2
equity holdings –
supporting 
business 
developments

£210m

projects 
announced

119
partner 
organisations

15 
countries -
europe, north 
america, middle 
east, asia

52 
projects across 
the portfolio

7
commercial 
product launches

£100m
Potential revenue 
from existing 
project portfolio
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ETI project delivery partners...
Now over 100 organisations in 15 countries
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Why heat in the UK?
Energy use per person in UK 

0 1000 2000 3000 4000 5000 6000

Space heating - domestic (Th)
Space heating - commercial (Th)

Water heating - domestic (Th) 
Water heating - commercial (Th) 

Process heating (Th)
Cooking - domestic (Th)

Cooking - commercial (Th)

14,000 passenger km (Th)
4,250 Goods Te km (Th)

Lighting
Appliances

Motors
Compressed air
Ventilation / AC

IT, etc
Refrigeration

Other

Energy kWh p.a.
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304.3GW peak @ 6pm

132.4GW heat demand 
pick-up in 1 hr
(0630-0730)

121.5GW heat 
demand 

reduction in 1 hr
(0830-0930)

16.1GW min 
@ 4.30am

291.5GW peak @ 8am

66.8GW min 
@ 1.30pm

Sat 18th Dec 2010

UK heat challenge



©2013 Energy Technologies Institute LLP - Subject to notes on page 1

• Smart Meter project
• Enables ESCOs to be charged for actual time and location of energy use by their 

customers
• Provides a secure channel to a specific UPRN

• Climate Change

• Technology platforms
• ICT capabilities and consumer expectations
• Components such as heat-pumps
• Home automation components eg wireless TRVs, streaming video

• Wider energy issues
• Politics of affordability and energy poverty
• Renewal of ageing supply side
• Security

Drivers of change
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2015 2020 2025 2030 2030 2035 2040 2045 2050

Managing a successful UK transition

Drive efficiency
Prove business models at scale
Develop knowledge base for choices
Engage stakeholders

Finalise plans
Build infrastructures
Manage transition
Develop 2nd gen 
technologies

Complete transition
Apply 2nd gen technologies
Plan for post-2050 challenges

ETI SSH  ~1-3,000 
houses 0.02%          

0.5 million houses    
1.5%   

21 million houses      
65%   

10 million houses?                     



©2013 Energy Technologies Institute LLP - Subject to notes on page 1

Complex systems for heat
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Local strategy determines distribution 
systems
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ETI SSH Programme

• Designing, collaborating and proving practical cost-effective solutions to energy efficient 
heat and comfort  

Customer

Delivering 
efficient heat 

and comfort to 
meet local 

requirements

More 
Comfort for 
Less Energy

New 
Business 

Opportunities

Creating Value 
for Investors

Practical Cost-
Effective 

Pathway to 
2030 & 2050

Policy 

Supply Chain

Finance
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Programme structure 
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LA Engagement
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Key ETI SSH projects

• Consumer Behaviour - £3.5M ongoing

• Value chain analysis and business model development – completed

• EnergyPath – not on contract

• Systems approach to domestic retrofit – not on contract

• ICT systems design and simulation tool – RfP not yet released
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For more information 
about the ETI visit 
www.eti.co.uk

For the latest ETI news and 
announcements email 
info@eti.co.uk

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

Energy Technologies Institute
Holywell Building
Holywell Park
Loughborough
LE11 3UZ

For all general enquiries 
telephone the ETI on 
01509 202020.
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