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Delivering low carbon energy technologies
and supporting economic growth

by ..... Building Partnerships
Delivering Innovation
Sharing risk
Informing Policy
Creating Affordability
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Setting a strategic direction Creating commercial confidence

I Viable commercial operation I

Full system demonstration
= Reducing risk
= Increasing investor confidence

= Bringing together new supply-chains

Om I-[:-':I O
? E—n O g
Which energy technologies do

we need and when? Innovative technologies and sub-systems
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Major challenges for the UK energy system

2010-2050

Supply-chain

constraints

Capacity, Build rates,
Skills, International
competition, ...

Biomass and
Bioenergy

Land use, soil chemistry,
value chain and supply
chain sustainability, ...

Energy
storage

Intermittency, Heat,

Security, Flexibility,
Efficiency

©2010 Energy Technologies Institute LLP  Subject to notes on page 1

Infrastructure

development
Electricity, Heat, CO2,
Transport ...

Buildings

Retrofit, Efficiency, ...
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Offshore

renewables
Wind, Marine
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£62m of major projects underway

>£100m of further projects in development
CCS, DE, offshore wind, energy storage, smart systems, transport technologies

©2010 Energy Technologies Institute LLP  Subject to notes on page 1

UK ESM

(Energy

TP T System

Buildings Model)

Transport

CCS ESD (Energy
Storage and
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Offshore
Wind

£62m of projects announced
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Organisations working on ETI
projects — October 2010

Universities and

Research SMEs
Institutes
ETI Members Large

corporates
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ETI Project partners
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ETI Project delivery partners — September 2010
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Delivering thermal comfort is #1 use of energy
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® There have been many examples of how individuals can
achieve very dramatic reductions, but the challenge is how to
shift an entire population. Some specific issues are:

m Deployment rates

m Resource constraints i o oo e
= Quality (achieving what was planned) | *] S
m Delivering value ﬂﬂﬂ

& 104

004 I

O 95% Confidence
Mull ' alue

T T
1] 20000 40000
gas2006

Domestic Gas consumption of 8 million homes
Source: EST HEED Database
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Balance of Supply and Demand \ﬁ/@y
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Costs to reduce CO2 by 80% from 1990 Levels

—Demand
Minimum —Supply
total cost —Net Cost

Improve supply

Improve demand
technologies

technologies

p—

I

——

Efficiency savings initially lead to

negative costs

100% Demand Measures NoDDemand Measures
No Supply Measures 100% Supply Measures
e.¢. Build 180 nuclear power

e.g. Completely seal and Insulate o
30million & offices stations
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Scale of the Challenge — UK Buildings

GB
21ex26 M

7M

£4.1bn

£9.2bn /
£17.0bn

£32.5bn
£480bn
110GW
£2500bn
£3150bn

£95bn
£1300bn
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No of dwellings that will still be here in 2050

HMG target for whole house refurbishment by 2020
and all by 2030

EEC/CERT spend since 2002

Recent annual spend on repairs and improvements
for social / private housing

2008 domestic energy spend

Generation Homes project for 60% reduction
Typical heat pump electrical sizing for GH project
Like for like rebuild

TSB Retrofit for the Future spend limit for 80%
reduction target

Electricity distribution system like for like rebuild
UK GDP
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Per Dwelling
Which?

Where?

£160
£2,100/ £790

£1,250
£22,750
4kW
£120,000
£150,000

£4,500
£50,000
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improvement 1
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;__A 1/2
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Major Network
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the House

opportunities

2010 2020 2030 2040 2050
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Deployment rates at household level
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H UK Conversion of town gas to natural gas (1967-77)
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Figure 1 Market penetration of home energy-efficiency related measures

Source: Prof Dennis Loveday, Loughborough University
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Need to look at the whole supply chain \ﬂ/@y
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N
= i "
Inventory
Management

Identify Opportunites ~ Customer Contacts Analysns and Planmng
< % Off Site
(oY) @ﬂ v Activities
Information Lé:LD
Systems QO

Distribution

Monitoring and Control Quality Assurance

On Site Activities
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Quality, \ﬁ\/energy

- delivered performance across whole populations technologies
90.000 ~— i i 5% interest on
: i e £6000 = £300 per
P year, which buys

. -
= about 10,000 kWh
/ £ at 3p/kWhr

Average
Savings of
9-11%
observed...

Normalised consumption after (kWh)
S
3
|

s /‘
i ...but need
to shift
> entire {
, , , population , , ,
20,000 30,000 40,000 ‘\/\/\/7 70,000 80,000 90,000 100,000
Normalised consumption before (kWh)

British Gas survey of 1710 household before and after energy saving measures (EST/DECC 2004)

0 10,000
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Single
Glazed
15%

Windows

Unfilled
Cavity
12%

Iy

Roofs

No Loft
Insulation

. 22%
Partial °

Filled
10%

Walls
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City
Operating Capital Transactional Future Finance
Effectiveness  Efficiency issues Flexibility availability

Community
", Building l l l l l

M4 Individual
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Summary \ﬁ/@y
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® There are infinite technically feasible solutions to reduce
carbon by 80%

® Understanding “sustained value” and “affordability” is critical
m |dentifying the key decision makers and their values is first step

® Finding the optimal point between supply and demand side
iInterventions has a huge impact on overall costs and
effectiveness.

® Need to understand the whole supply chain to identify the
limiting factor to delivery rates and quality

® Scale has a differing impact on different key aspects
= Millions of small things doesn’t always add up to few big things.
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