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What is the ETI?
ETI members
« The ETI is a public-private partnership bp . -
between_ global energy and engineering % CATERPILLAR® é‘[;:
companies and the UK Government. oA
« Targeted development, demonstration and rpDCDr
de-risking of new technologies for affordable g Rollxhayee @ %
and secure energy e
. pid ¥
© Sharedrisk iy e Inngvate UK
Climate Change Innovation & Skills

ETI programme associate

HITACHI

Inspire the Next
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ETI Invests in projects at 3 levels

Technology Development

projects
® typically ....
- : £5-15m, 2-4 years
Knowledge Building Projects
TRL 3-5

typically ....
up to £56m, Up to 2 years

Technology Demonstration
projects

Large projects delivered primarily
by large companies, system
integration focus

typically ....

£15-30m+, 3-5 years

TRL 5-6+
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ETI Invests in projects at 3 levels

ESME & Skills
Development
Bio Energy

Offshore Wind

Transport

Marine

Carbon Capture

and Storage Distributed Energy

Buildings

Energy Storage

Smart Systems and Distribution
and Heat
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Programme areas

Delivering...

New knowledge
Technology development
Technology demonstration
Reduced risk
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£ 100.,

Systems AAAAA
Approach AAAAAA

OVEARS  Reduirements @ X
10 PREPARE
foralow s =Eil
carbon transition
20,000

Models homes per week

Next decade is critical

Leadership 1 0
Years

Money

A

the equivalent of

10 Milton Keynes

each year

Eliminating emissions from
buildings is more cost effective
than deeper cuts in other sectors

Few consumers are engaged to
change their heating systems to
combat emissions

There are two principal pathways
for decarbonising domestic space
and water heating

Between 2025 and 2050 — 26
million homes will require new
low carbon installations

Preparing for transition —
rapid implementation
required from 2025
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Energy System Overview - Energy System ﬁ" ESME
Modelling o Entrormnt

Space Heat Production Pover Capacky (W)
450 » Least cost optimisation (policy
400 m . -Ground Source Heat Pump 1 eUtraI)
- 2050 pathway and back-
F 200 her * Probabilistic treatment of
150 Dictrict Heating uncertainty
100 e - Spatial & temporal factors
50
0 —

T
2010 2020 2030 2040 2050
(Historic)

Solar R R i
ik Serem ~ Do uildings Total System Cost in 2050
poee

Frequency Density

£Bn/yr
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Primary Resource Consumption

3000

2500

2000
c
< 1500
|_

1000

500

2010 2020 2030 2040 2050
(Historic)

DB v3.4 / Optimiser v3.4
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m \Wave
m Tidal Stream
m Hydro
Solar
Wind
Nuclear
® Geothermal Heat
m Wet Waste
Dry Waste
® Biomass
® Biomass Imports
m Coal
m Gas
Biofuel Imports
® Liquid Fuel
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Electricity Generation

700

600
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400

Wh

F 300
200

100

0

2010 2020 2030 2040 2050
(Historic)

DB v3.4 / Optimiser v3.4
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Geothermal Plant
ave Power
Tidal Stream
Hydro Power
Micro Solar PV
ILarge Scale Ground Mounted Solar PV
Onshore Wind
Offshore Wind

mz Turbine
naerobic Digestion CHP Plant

Incineration of Waste
iccc Biomass with CCS

Biomass Fired Generation

Nuclear

CCGT with CCS

CCGT

IGCC Coal with CCS

PC Coal

Gas Macro CHP

Oil Fired Generation

Interconnectors
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300
— Low grade heat ——Electricity “ 550
250 ‘ \ 291GW 304GW
s 1\, N
200 0]
; +132 GW heat -121 GW heat / \
Swl demand in 1 hr demand in 1 hr
= (0630-0730) (0830-0930) / \
150 o
D 150
: | / \
l O
100 L Al * .

16 GW
>0 &_\J 8am 6pm

123456 7 B 9 10111213 14151617 16 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 4243 24 45 45 47 48

132GW/hr = 36MW/s

Time of Day Saturday 18" Dec 2010 Dinorwig = 108MW/s

and 1.32GW total

¢ "Jan Feb Mar ™ Apr May Jun Jul "Aug Sép Oct Nov Dec

Half hours

Source: Robert Sansom, Imperial College (2011)

‘Heating within the domestic sector currently accounts for 23% of UK energy demand'
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Meeting National Emissions Targets

‘Systems’ view shows the need to decarbonise buildings

Net CO2 Emissions

600 Bl international Aviation & Shipping
Transport Sector
500 = Buildings Sector
B Power Sector
400 - M industry Sector
M Biocredits
MlFrocess & other CO2
< 300 . -
(O]
>
: u
@)
O ]
= 100 -
O T T l T A T l 1

2010 2020

2030

Challenge is establishing new heating solutions that substantially remove natural gas from homes
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Space and Water Heating —

Space Heat Production
450 ~
=
400
350 7
2010 2020 2030 2040 2050
(Historic)
3 0 0 DB 3.4 / Optimiser v3.4
= 250 .Ground Source Heat Pump
Air Source Heat Pump
=200 Electric Resistive
Biomass Boiler
150 .
Gas Boiler
100 Oil Boiler
District Heating (detached)
50 District Heating (semi-detached & terraced)
0 District Heating (flats & apartments)

District Heating (commercial & public)

2010 2020 2030 2040 2050 ol fuei boier

(Historic)
DB v3.4 / Optimiser v3.4
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UK heat challenge

..Meeting local residents needs while cost-effectively balancing supply and
demand measures

ICT ENERCY o
SYSTEM
CONTROLS

" >
4«
Municipal Scale
Heat Pump

Thermal Storage
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Meeting Consumer Needs

— Vital to understand the needs consumers seek to meet when using energy

— Incumbent boiler baser solution is generally attractive to consumers

Consumer Appeal

Solutions must
appeal to
consumers if the
UK is to meet its
emissions targets

Complexity

No simple
relationship
between the

occupants, their
property and what
they need

Costs

People want better
control of the time,
effort and money -
not simply
minimise their
running costs

Simplicity
Major obstacles
discourage those
few who might
want to upgrade to
lower carbon
heating

& o

Hospitality }

Q———— ———*

/\ -
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Heat Demand

: Heat Production Energy Storage Energy system
Reduction gy J Management
Energy efficiency System wide
measures that help Technologies that Technologies that help measures, including
meet consumer needs convert an energy break the link between home energy
with red_uceg[l energy source to useful heat demand and supply management
inpu
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Carbon Reduction % CO2 Saving Cost per e 51 Detced
Package Dwelling 13940000100,
Retrofix 33% £7,500 - £21,000 i
R
1945-1965 Semi Detached
. 2,040,000 homes
Retrofix Plus 45% £15,000 - £31,000 235001,
e
T
b
1,050,000 homes
- = £b x 00,s for 26 million homes... TR

and not meet the emissions target
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Technologies - Heat Production

Individual Solutions

Natural gas =) Gas/ Oil Boiler = Heat e
Natural gas = Gas Absorption Heat Pump L Heat
Electricity  mp Electric Heat Pump =) Heat
Electricity mp Direct Resistance Heater =) Heat
Electricity + Natural gas =) Hybrid Heat Pump = Heat

Shared Solutions

Natural Gas :
Bio- fuels L4 combined Heat» Electricity Network m Electricity §
ectrici

Nuclear & Power Yy
&

Waste Heat Qy

Water Source

Heat Pump ™ = Heat Network ~ m Heat

Bio EtC. -

©2015 Energy Technologies Institute LLP - Subject to notes on page 1



.' LS
B

>V@gy
technologies

institute

Technology Options

Comprehensive retrofitted
efficiency measures deployed
selectively — around seven million
homes / £100billion

Endkto end System
Efficlency (Awverage)

Enc-to end System
Asset Utlllsation

Reslllence to Energy

Price mlatlllty'-\\
Potential for \'"*
Incldental Benefits .

~

Compatible with Carbon 4
Reduction Trajectony

Awoldance of
Installation Disruption

Energy Storage

Awoldance of

Installiation Disruption

for Consumer
Undesirable Nolse for
Consumer and Community

Imtio Bulldings
Opportunities exist for the
further development of high
density thermal storage
media for domestic situations

Aesthetlcs for Consumer
and Communtty

Heat Networks

Heat networks could become the
system of choice for many UK
consumers as many Western
European cities

Taotal Cost of Cwnership
(Excluding Carbon Price)

Fesponskeness of
Consumer Comtrol

Increasing compatibhlity |
matuty

" Ease of Controllablitty
fior consumers

Form Factor, Size and Fit H E M S

Sophisticated Home Energy
Management System could
support the design of heating
solutions + tailored services
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Energy System View

Resilience

Opportunity to build in resilience and
flexibility around future energy sources

BlomaSS EPEEE Heat Dﬂ“"ﬂ‘&l"}" C-i.rounl:l Source Heat Pump
Biomass resources - most valuable when 430 Air Source Heat Pump

used to generate hydrogen. Heat from — Electric Resistance
biomass can play a transition role, and Gas Boler
help to establish a market for domestically Oil Bofler
produced feedstock

Heat Metworks —

‘arious Building Types

Gas Networks

A consequence of a low carbon
transition - significant reduction in the
flexibility of supply provided by gas
heating systems

V10 {Historic) ' sy

System Architect

There is currently no owner for the holistic
view of integrated electricity, gas and heat
systems
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Consumer Propositions and Business Models

More consumer led and costly
changes can be seen to take effect
over a period of decades

Previous rapid transitions have been
driven by strong policy requirements

Solutions lie in the development of a
true and segmented understanding

of consumer needs 0
¢« An understanding of the ¢¢The rate of adoption
consumer’s willingness to varies greatly depending
L pay for the new service on the cost of the
Cost of heating is important — but offerings will emerge, measures, the scale of
cost alone is not necessarily the along with a greater their intrusion, the value
prime determinant of satisfaction understanding of the delivered to consumers
barriers to change, and the and importantly the
costs and welfare benefits of ~ extent to which they are
new solutions®”’ optional
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National Targets to Local Strategies

Future local energy infrastructure requirements are quite different. Thereisa ¢ More systematic analysis

real need to develop local energy strategies that identify the key inherent of these wider economic

characteristics of the area bem_i‘flts that can help build
the investment case in local
areas "’

Strategies need to consider the geographical layout, house types, individual
consumer preferences, availability of local energy resources, natural features

and constraints
Q Q

B e
© "

!

#h
-E@ Cons?;:mlons
=3

time
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National Targets to Local Strategies

* Appraisal of
business
models

Business
Model
Evaluation
Tool

@NEEQEErggPGTh

* Local

infrastructure
requirements

¢¢ More systematic analysis
of these wider economic
benefits that can help build

@EnergyPath

Operations

* ICT - linking
assets, markets
and consumers

®

EnergyPath

Economics

the investment case in local
areas "’

e Health and
employment
benefits
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S S nce ay  Substantial objectves
= cont demonstration
S | - programmes
S Developing local
© 1 —sirategic spatial
4 plans and early
4 demonstrations
8 “Early flagship
ojects
0 proj :
2 2 2 2 2 2 33 ”
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“¢ A lack of market
confidence and delay in
building the necessary
momentum will inevitably
lead to harder pressed
resources and higher
costs, along with missed
targets and business
opportunities®’

Pparedness, Policy and Leadership

Leadership

* Markets cannot be expected to engage
without the essential foundations of
leadership, clear strategic direction,
effective policy and proven business
models

Preparation

*  “Preparedness phase” to translate overall
targets into plans for action, deciding on
policy needs and building supply chain

Consensus

* Challenges are not so much technology
based, but around gaining public
consensus and trust

Local Responsibility

» Essential to lay the foundations of
transition by defining the necessary local
responsibility and leadership expectation
through a national policy framework
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1 Between 2025 and 2050 - 26 million Few consumers are presently engaged to change their heating
homes will require new low carbon systems to combat emission reductions
installations
PREPARE 20,000 X H
? s
homes per week
Time Effort Money
- | the equivalent of
Ur a UW 10 Milton I(eynes our consumer research highlights people want better control of time, effort
h t ,t, each year and money
There are two principal pathways for decarbonising domestic

space and water heating

Eliminating emissions from buildings is more Carbon abatement costs

cost-effective than making deeper cuts in other | increase around /\
30% Shid A
£ 1 O O bn . o .
if electric heat systems are not local area schemes using heat networks and individual home systems using

'ﬁﬁ‘ﬂﬂﬁl used in any transition electric heat
AAAAAA

. . - - Next decade is critical
likely cost of comprehensively retrofitting seven million

10... 90% aaaa

of the UK’s housing stock
will still be in use in 2050

S A 20%

involved in ETI research around heating in preparing for transition as rapid implementation is
use and needs required from 2025 to meet 2050 targets

heating to national carbon
emissions

ﬁ contribution of household
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Energy Technologies Institute
6220 Bishops Court
Birmingham Business Park
B37 7YB

For all general enquiries
telephone the ETI on
01509 202020.

e

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
@the_ETI
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