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Climate change —
Reduction targets and ambitions for 2020

EU: - 20 90
Norway,

Netherlands, - 30 %
UK:

Germany: - 40 %0
US: ?
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EU-US Summit 30 April 2007

President Bush after meeting Merkel and Barroso
on 30 April 2007:

We recognize that

< we have a problem with greenhouse gases;

* we have a problem with a dependence on oil;

< we can use technologies to help solve this problem; and,

e we have an obligation to work together to promote the
technologies necessary to solve the problem, and encourage the
developing world to use those technologies.
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EU-US Summit 30 April 2007

Agreement on CCS as a key priority
In the cooperation:

Advancing commercialization of CCS
Technologies:

< Policy incentives to reduce
cost and other barriers

= Bilateral cooperation on CCS
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The goal I1s Zero Emissions Power (ZEP)...

...carbon capture
and storage
(CCS) is
Identified as the
essential part of

- the solution
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Norway as a ”’CO,-laboratory”

) Snghvit LNG train 1, 2007
Cleaning up co, from e

our operations natural gas

Snghvit LNG.train 2, 20167

Cleaning up CO, from electricity

our products generation

A
N
Q& Tjeldbergodden — Halten
O CO2 —2,5 mill tonnes/yr.
< 20127
‘ Mongstad — 1,3 to 2,1 mill
tonnes/yr, 2014

‘Kérstz — Naturkraft — 1 mill

‘ tonnes/yr, 2011/2012
Sleipner, 1 million

tonnes/yr from 1996
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Step 1

Cleaning up our operations — since 1996

CO, from
natural gas
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The Sleipner experience — Statoil’s starting point

- Started in 1996 — 10 year of CO, injection in October 2006

= Separating and injecting nearly 1 mill. tons CO, annually

* Storing in a saline aquifer above natural gas reservoir

= Drivers: CO,-tax, commercial needs, environmental engagement

* Learning and confidence-building through a series of large EU-wide
R&D programmes
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Statoil Experience - In Salah, Algeria

- 2 e BP, Statoil and Sonatrac

e start in 2004

.‘-

ﬂf bon Dlox de Storage:

e CO,-injection of 1 mill. tons per year

‘?._
= A “_' k
L
b

Gas PI'OJeCt

o tral Alger_l.a

Amine CO2
Removal

il

2\

Crotacesus Sandstones i
Mudstones -900 metres

e

thick {Regional Aguifer) 4 Gas 3CO,
Production Injection
Wells Wells

Proceuing Facilition

Carboniferous Mudstones
-950 metres thick

=

Carboniférous
-20 metra

Reservolr
% thick

STATOIL




Snghvit LNG — | ?
the next milestone ‘

« Barents Sea

* Piped CO, separated from natural gas in
onshore LNG plant

* Storing 700.000 tons CO, annually from 2007

* Injecting in sandstone below natural gas reservoir

Halten CO2

. Mongstad
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Step 2

Cleaning up our products — from 2014

CO, from electricity
generation
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How 1t can be done?...

...We need to build entire value chains

Capture Storage
[ Transport

Fuel type Technology =P type
Natural gas | <Precomb. *Pipeline Aquifiers
-Coal *Oxyfuel *Ship *EOR

eLignite Postcomb. eCaverns
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The next step: Mongstad CHP* with CO,, plant

Snghvit

e The best energy efficiency
project in Norway
y = Government to invest in CO,

<@ o> ®) ,,/f ,'_; >/ plant, pipeline, and storage

= Cooperation on CO, technology

.I{&istu- - Naturkraft e :
M% l‘ development company
% CHP — Combined Heat and Power I PYEEIT

Halten CO2




The Mongstad CO., value chain:

Capture Storage
T
Fuel type Technology ransport type
Natural gas | Postcomb. *Ship? Aquifier?
*Pipeline *EOR?
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Statoil-Government Agreement:

Towards full scale CO, Management at Mongstad In
Two Stages

CHP and Project
test sanction
centre full scale CO,
start-up capture plant
2006 2010 2012 2014 2016

European CO, Test Centre

- 100.000 t/y

e ldentify, test and qualify
technology

* Reduce costs and risks

Ty

Agree & : Full scale
Design |Development
Prepare J P CO, Capture

=
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The Halten CO. value chain:

Capture Storage
Fuel t Transport

Hel type Technology P type
Natural gas Postcomb. Pipeline EOR
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What next?

The United States has FutureGen -

— Recent milestone:

Review of all 4 remaining candidate sites

In Draft Environmental Impact Statement
by the DOE

— Next step: Public hearings at each site
— Final site selection in fall

— what will Europe do?
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European Technology Platform (ETP)
on Zero Emission Fossil Fuel Power Plants
(ZEP):

”’To enable European fossil fuel
power plants to have zero CO,
emissions by 2020
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ZEP:

= Develop and deploy new competitive options for zero emission power
within the next 15 years

= 10-12 full scale commercial plants that will be in place and
operational by 2015

: 3

EU Council:

> establish a mechanism to stimulate the construction and
operation by 2015 of up to 12 demonstration plants of
sustainable fossil fuel technologies...”

4

ZEP Flagship Programme
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ZEP Flagship Programme —
10-12 demonstration projects by 2015

— —— -

e e —
— - =

* Technological upscaling

* Improve cost-effectiveness and
availability of capture technology

* Assess storage potential
* Build CO, value chains
 Establish partnerships

* Full-scale commmercial deployment
post 2020
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CCS Projects on the drawing board:

approx. 16 -18 CCS Projects in Europe

France: 2
Germany: 3
ltaly: 1
Netherlands: 1
Norway: 4
UK: ~7
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;/ ZEP Flagship Programme —
{ = Criteria to be considered...

Plant
technology
Capture %
technology rueltype
| Infrastructure
Size < > type
New or Storage type

retrofit v
Geographical
location
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Handling CO, is a new and strong driver

= In energy policy making
* In the choice of source of energy

* In technology development
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The Low-carbon Economy —
the key challenges ahead

* The drivers: Is it political fashion or genuine willingness to
change?

* Nuclear: Source of conflict, but also part of the solution?

* New fields of competition: How do you compensate for
negative environmental effects?

* Renewables: How much subsidies?

* Technology: Where to find the research money?

* Biofuels: A paradigm shift in agriculture? How sustainable is it?
e Carrot and stick: How much can the markets solve?

* The citizen: How fast and how radically can we change our
behaviour?
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