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duﬁ * A No. 10 Initiative to help to tackle the energy trilemma

* Headline c. £500m investment
« Matched funding model
« Limited Liability Partnership

« EU wide drive to renewables
« Approaching Kyoto implementation period
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Constancy of Purpose — ETI today r,
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To accelerate the development,
demonstration and eventual

portfolio of energy technologies,
which will increase energy
efficiency, reduce greenhouse gas
emissions and help achieve energy
and climate change goals.

A Innovate UK

Department for

Business, Energy EPSRC

& Industrial Strategy ©ojeenaresearch
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®
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HITACHI

Inspire the Next

commercial deployment of a focused dn d affO I‘da ble

Secure, sustainable

energy for present
and future

generations.
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The Challenge - 80% GHG for the UK
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2010
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Chart data from base case v4.3
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A route to meeting - 80% GHG for the UK >V@y

Power now, heat next, transport gradual — cost optimal technologies

\ institute

CCS commercialised, renewables & nuclear deployed

600 - Heat (buildings) reducing as gas boilers swap to electric, H,, District Heating

. Negative emissions through bioenergy + CCS

500 - .
. . Power almost zero carbon

400 - . - Intl Aviation & Shipping
. Transport Sector

; Buildings Sector

- Power Sector

. Heat almost zero carbon, transport remains [ ] Industry Sector
200 - - Other CO2
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A SUMMARY OF 10 YEARS OF INNOVATION




The ETI Model energy

technologies
institute

© 2017 Energy Technologies Institute LLP - Subject to notes on page 1



energy
technologies

institute

Offshore wind

Lk

N . Blade Dynamics N . I L and use change BBl UK Strategy Value chain model Waste Gasification
1 |

=

TidalFarmer N . SmartTide

. WetMate IHNEE  StreamTec

| ¥
IRty s iil-ﬁ

B UK Strategy CO2 stored Store appraisal BN Em 9CCS I . MMV I BN W Hydrogen B B Hydrogen
e .

d Heat

W |
TOPREPRE |
I

ook
armnbrstim

ke

I Product/ Service
Hl Training / People
Hl Data / Knowledge

| ¢

‘ N
SSH ) Energypath — network planning ;

nergyPath

Networks

© 2017 Energy Technologies Institute LLP - Subject to notes on page 1



energy

- B re ad t h technologies

institute

HDV Marine

New platform technologies New vehicle designs . _ .
Flettner sail system demo High Efficiency Propulsion  Waste Heat Recovery

HDV system demo
B . I . -30% fuel consumption
I . I N . N I . I .

Nuclear

Energy Storage / Distribution

- =

I

: 0 »
Siting and Hazards Alternative technologies Nuclear Cost Drivers GridON Fault Current Limiter Newcastle University Electric vehicle Heat Infrastructure
I . I . E = . Energy Storage charging infrastructure Development
N B . I . I .

Energy systems Strategic Analysis Function
Key in-house legacy - people and knowledge

Hl Product / Service
El Training / People
Hm Data / Knowledge

presentations, conferences, roundtables, knowledge dissemination

Insights across the whole UK energy system — publications,
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Case Study - Decarbonising the home tﬁﬁggg

g \ institute

¥

Delivered by

caTAPULT

Energy Systems

Networks Integration

Electricity
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O saline aquifer (open) *
O Depleted hydrocarbon fields
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OIL AND GAS CLIMATE INITIATIVE
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MAERSK PENGUIN

CRUDE OIL TANKER
LENGTHOA abt 244 60 m
BREADTH 42m
DWT 109647 t
SPEED (service) 12kn
ROTORS:

HEIGHT 30m
DIAMETER 5

m
PROJECTED AREA  2x150 m*
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ENERGY TRANSITION | s rrssyeoramtinso
ANALYSIS i e rnge
KEVLESSONSLEARNT | 1 = 2 P.cpin 2056

el

Energy infrastructure has | Develop and prove a basket of promising solutions

to be adapted and
enhanced, new
networks created and Key Technology Priorities

integrated Bioenergy @

New nuclear

Offshore wind

Gaseous systems

Low carbon heating
Efficiency of vehicles & EVs :

Carbon Capture and Storage 6 ! -,
Efficiency in buildings ?i#
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CCS and Bioenergy are
especially valuable

+

Negative emissions create headroom
for difficult to abate sectors

High levels of intermittent
renewables requires flexibility
across entire system

—
7

Preparing for scale up and wide scale deployment by mid

2020’s

Technology
development

Early demonstration
& deployment

Consumer |

social value ' Supporting

infrastructure

N

Business
models

Supply
chains

/

Democratic
Legitimacy
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Decarbonising electricity Proving CCS in UK

Developing & testing ‘next
step’ options

context
Nuclear Power
Offshore Wind Heat
Bioenergy Industry
Gas (CCS) Hydrogen

Smart Systems

Negative emissions

+ efficiency

+ flexibility

CCS (gas / biomass)
Bioenergy

Hydrogen

Small Modular Reactors

Low carbon heat solutions
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IMPACT AND LEGACY

Has anyone taken notice?
Has the ETI had any impact?
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£3 2 O I I l Including ~£15m of income

£30om in the UK

I'QI 1 4 6 projects

19 Demonstrations 27 Technology developments 103 Knowledge building

56 Led by SME’s 35 Led by research organisations
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I..J.I 63 ETI publications by 2019

42 consultation responses
,, 9 2 9 citations of our work over 4 years
i i 1 2 select committees

o
L J
'l..' 1 3 1staff employed (averaging ~60)

=

A

4 1 models and tools developed

el
I—E 53 7documents and data sets made public
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Legacy — knowledge, capabillity
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°-,5J, A Growth Strategy

i1 M Loughborough
7 University

Newcastle
University

Imperial College
London

catAPULT

Energy Systems

OGO

OIL AND GAS CLIMATE INITIATIVE

caTAPULT

Offshore Renewable Energy

ADVANCING
CHEMICAL
e’ ' ' ENGINEERING
WORLDWIDE

JRF

M 2 1 student placements

Marine

Accelerating innovation to harness
the UK’s vast natural wave and tidal
resources.

Search 118 deliverables for Marine »

Carbon Capture and
Storage

Helping to accelerate the
implementation of CCS in the UK.

Search 103 deliverables for Carbon
Capture and Storage »
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* Applied energy related research with clear
industrial application

» Research of national importance and potential for
creating significant impact on the delivery of a low
carbon energy system.

» Clear benefits — with stakeholder pull.

«  Multi-disciplinary, not just technical solutions but
broader - system, market and societal.

« Each award is for 3 years

« Atleast 1 award each year for at least 3 years

§/ « Managed through the EPSRC Post-Doctoral
Research Fellowship awards
energy EPSRC

teChnOIOQIes Pioneering research

Institute and skills
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PHASE 3 SYSTEM FUR SHIPS PHASE 3

FURRUAIY JOT) FEBRUARY 2017

FEBRUARY 2017

ON-HIGHWAY NATURAL WASTE GASIFICATION
SIMULATION SUPPORT HAZARDS REVIEW PHASE 2 - COMMERCIAL
PHASE 3 PHASE 3 PLANT DEVELOPMENT
BIOMASS FEEDSTOCK

IMPROVEMENT

PROCESS

MARCH 2077

catAPULT

Energy Systems
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HE ETI EXPERIENCE
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A perspective on the ETI model

* The 10 year agreement held the partnership together — but it is cumbersome

Legalistic — result of multi party negotiation
Drove risk averse contracting and IP approach - “difficult to contract with”
A great deal of stakeholder management; high governance burden

Little emphasis on early dissemination - perceived as a “Members only” club

* Operations evolved over time

The organisation found its position in the landscape

Members understood what they valued

The model allowed shared risk and flexibility (debt, equity, all within State Aid rules)

Reputation for objectivity and quality became established — a strong brand to be associated with
Challenging but supportive to SME capability development

Increasing focus on exploitation and deployment challenges

The organisation found its voice — increasingly trusted voice
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A perspective on the ETI impact

» Has the ETI “accelerated technology”?
— Yes — but too early to say with what impact

— Yes — but the “valley of death” is alive and well!

« Has the ETI influenced UK direction?
— Shift in low carbon narrative over 10 years (ETI role?)
— Power, Heat, Transport — a joint challenge

— Better clarity over what’s important — and what'’s not!

— Better informed member strategies and investments
— Foundation for Energy Systems Catapult

— Informing the model for Oil and Gas Climate Initiative.

OGO  catAPULT ’JRF caTAPULT

OIL AND GAS CLIMATE INITIATIVE Energy Sysrems

Offshore Renewable Energy
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« Transitioning to a low carbon energy system is a system problem; technology innovation ETI members
IS an enabler to the solution - not the solution in itself. )
p
» Innovation takes time — a 10 year mission has brought a constancy of purpose. ETI has CATERPILLAR
covered a lot of ground - but there is still much to do.
6‘4
L . : : L . i A Rolls-Royce
* A model where (objective) analysis informs project selection which informs analysis is eDF ! Y
very powerful - especially if it engages a wide stakeholder base. -
W
* A public-private partnership has its draw backs but it does create a mutually beneficial @ Busness, Eneray
“sticky” relationship & ncustial Srstoay
— learning together and sharing risk EPSRC innovate i

Pioneering research Technology Siretegy Board
lis

— resilient to changes to corporate strategy/Govt priorities and sl

— Neither would act without the other!

. . . _ ETI programme associate
« There is arich legacy from the ETI's work — and most of it is available to the follow on

organisations — and we haven’t quite finished yet!

HITACHI

Inspire the Next

» There are clear “no regrets” pathways — we need to plan deployment, not just research.
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