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What are we?

European Technology Platform for
Zero Emission Fossil Fuel Power Plants (ZEP)

ETP Role:
define a strategic agenda for the development and deployment of technologies

involving major economic or societal challenges.

* Founded in 2005

* Unique and broad coalition of stakeholders:
European utilities, petroleum companies, equipment suppliers,
scientists, geologists and environmental NGOs.

* 200 peoplein 19 different countries contribute

* 35 different companies and organizations represented on ZEP’s
board




Milestones

/ September \ / December 2006 \ / October \ /November 2008 \

2006 2007
e & e e

Strategic Research Input to EU Strategic EU Flagship ‘EU Demonstration
Agenda (SRA) and Energy Technology Programme launched Programme for CCS -
Strategic Deployment Plan - holistic at Second General ZEP’s Proposal’
Document (SDD) approach embracing Assembly published
endorsed at First Technology, Policy&
General Assembly Regulation,

Demonstration and

Public

Communication

¢ A A A 4

¥



AGENDA

L

The Role of an EU CCS Demonstration Programme

Climate Change and the Need for CCS

EU Demonstration Programme Set-up

Conditions for Successful Implementation




CCS is a Key Solution to Reaching Emission Reductions Targets

EU emissions, Gt CO,/year, 2030

IEA Ref. Scenario
Energy efficiency
Renewables’ growth

Other*

IEA Alt. Policy Scenario
CCS contribution

CCS potential : already crucial in

IEA Alt. Policy
Scenario inc. CCS

2030, even before
widespread
deployment




An EU Demonstration Programme Gives CCS a ~10 Year Head-Start

Case 2008 2010 2015 2020 2025 2030
| |
No demonstration programme ; ;

Demo projects

Early commercial Project

EU demonstration programme

Demo Projects

Early commercial Project 7

Target - demo Target — operational
operational  at commercial scale

¥



The Focus and Benefits of an EU CCS Demonstration Programme

0 Validate technology

COmm§.rCla| e Bring down costs
availability of

CCS by 2020

Enable

e Contribute to public
acceptance of CCS




Selecting the Optimal Projects for an EU Demonstration Programme

g Portfolio criteria

Potential
All CCS initiatives Demonstration Demo Programme
projects

@ cigibility criteria

g Project criteria

¥
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Overview of the Technology Blocks Along the CO, Capture, Transport
and Storage Value Chains

02
production

Oxy

I
I
1
I Land/sea EOR/EGR
Compression pipeline Depleted fields
I Ship Saline Aquifers
| I
I
cO?2 Land/sea EOR/EGR
Cant Compression pipeline Depleted fields
apture Ship Saline Aquifers
I
l I
|
|
|
|

Post
NGCC

02 CO2 IGCC/ Land/sea EOR/EGR

production Capture IRCC

Compression pipeline Depleted fields
Ship Saline Aquifers

Pre

'\Power generation )

— e

¥



34 EU Projects Announced, Ensuring Competition

Though announced, these projects are awaiting further decisions on funding, legislation

Element requiring testing  Number of projects that tests this element

Pipeline

New build
Hard-coal
Post-combustion
Saline aquifer
On-shore storage
Off-shor% storage When tender
Pre-combustion o :
Depleted oil and gas field criteria are published,
Retrofit

other projects are likely

Lignite to be proposed that meet

Gas the criteria currently

gomfassl difficult to satisfy,
xy-fue e

Other industrial sources or not satisfied

Ship at all

Cross-border _
International cooperation

¥



Maximising Global Knowledge Development and Sharing on CCS

o Entities
Necessary and sufficient with relevant
knowledge knowledge to share
needs to be developed and Share and receive relevant
shared to achieve global knowledge on reciprocal basis

iImplementation of CCS
from 2020 onwards




Demonstration Phase Requires Funding to Fill the Economic Gap

€/tonne CO,
90

Demonstration

Estimated costs of CCS . Commercial phase:
phase: 80 '

. CCS expected to be

CCS not . commercially viable,
economically &y A . as costs and CO2
viable. Public 6o @ € price reach similar
contribution oF . levels

necessary for 50 8 o | '

some portion LL

40

30
20 Carbon price forecast; impact of
new policy not included
10 :
0

DEMO EARLY COMMERCIAL MATURE COMMERCIAL
PHASE PHASE PHASE
(~4GW) (~20 GW installed capacity) (~ 80 GW installed capacity)

¥



10-12 Demonstration Projects = €7 Billion - €12 Billion in Funding

Present value over lifetime, € billion

W

Construction
and operational
risks 00 Zo o o .

Incremental
costs of CCS

Costs of
regular power
plants without
CCS

Revenue from EUA costs Economic gap Risk coverage
electricity sales avoided* to be funded by industry
in market

* ETS Emission Unit Allowances (EUAs), assumed to be at
€35/tonne CO,




Conclusion
-




Next steps




