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The Significance of CCS

Industrial-Scale Deployment: Challenges

Lessons Learned from BP’s CCS projects:

- In Salah  (Algeria)
- Peterhead (Scotland)

- Carson (California) “
- Abu Dhabi (UAE)

e Questions and Answers




Summary
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BP is Taking Big Steps Towards CCS Deployment

What’s required:
Regulatory Framework: Is it Legal?
Policy Framework: Can | Get Paid (enough)?
How to deal with: Long-term CO, Stewardship?

Early-Mover Projects are developing answers to the three
key questions.
er(E

BP is ready to invest in CCS projects in Iocatlon%:w,g
the three key questions are answered. A
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CCS Can Solve a Quarter of Climate Change

* UN IPCC Scenarios (CCS can

BODE T FODOD T

HOLDOE
0000

00D
40 L0
30 000

OO0 1 Existigns ko 000

10000 H"lb']"'-""ﬂ'ﬂ"ﬂ'ﬂ 10000 -

2003 HE0 M35 AW WSS 080 2085

* Princeton CMI “Wedges” Socolow/Pacala

0000 -

contribute 15-55%)

SMESRADE
Imnaiors o
tha amonphers

2005 AN FGE ME0 S 080 AR5

*

B Comarcfion ond
Energy Ficinncy
fnmerwnan Energy
Pevicmar

B Coo Wl
Syniiton

[




Technoloqy Options for GHG Stabilization
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CO, Reduction Options ($/te)

- Cost of CO, mitigation (above today’s economics)
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We Need a Market to “Pull” the Technoloqy

Government
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ZEP CO2 Avoided (millions tonnes/year)

European Roadmap for CCS (ZEP) Deployment
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GHG Impact of ZEP Deployment in Europe {:}
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Industry Can Transport and Store CO,
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Permian Basin CO, Purchased for EOR

Million Tonnes per Year
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A Business Model for CCS in the Power Sector

Pre-Combustion Capture (IGCC)

Coal, Syngas
Gas Manufacture

Combined Cycle Low-Carbon
Power Generation Electricity

Provides optionality for future to
supply H, into other sectors

Transportation
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In Salah (Algeria)
Peterhead (Scotland)

Carson (California)
Abu Dhabi (UAE)
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Climate Change Milestones

Industrial Scale Demonstration of CO, Geological Storage (Conventig e
« Storage Formation is very similar to the North Sea (USA & China) |

« Started Storage in August 2004

« 1mmtpa CO, Stored (17mm tonnes total)

« $100mm Incremental Cost for Storage, No commercial benefit

« Test-bed for CO, Monitoring Technologies $30mm Research Project
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" Scottish and Southern — py
( Energy

Peterhead Hydrogen Project, Scotland {:§
@ hydrogen energy

Project Milestones

Would have been:

» Europe’s largest hydrogen
power plant

1stCO, EOR in North Sea
1st Storage-optimised EOR

1t CO, storage in an offshore
oil field

Auto Thermal Reforming

Climate Change Milestones

475 MW of low-carbon electricity — Starting 2010

1.8 mmtpa CO, captured and stored = 500,000 cars off the road
Infrastructure available today
CO, EOR does have a regulatory framework
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EDISON

MISSION ENERGY bp

Carson Hydrogen Project, California

@ hydrogen energy
Project Milestones

__ Electricity Grid —O Low Carbon Carbon Capture Gasification Fuel (Petroleum Coke)
1 Electricity 3 N

RS, I Could be:
~‘.=-J Semm—— = ——— | - World’s largest hydrogen-
e — o fired power generation
facility

» Gasification of petcoke — a
solid fuel generated as a
byproduct of the refining
process

Climate Change Milestones

e 500 MW of clean electricity ~ 325,000 Southern Californian homes

* 4 mmtpa CO, avoided, could startup 2012 = 1 million cars off the road
* Pipeline required to transport the CO, to EOR and permanent storage

e Lowest CO, emissions in the world for an IGCC plant.
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@ hydrogen energy
Project Milestones

Could be:

» World'’s first power plant
powered by hydrogen
derived from natural gas

* Delivered CO, could
replace natural gas for
Enhanced Oil Recovery

= \ = | - On-stream by 2012

Climate Change Milestones

e 420 MW of low-carbon electricity = 5% of Abu Dhabi’s capacity
* 1.7 mmtpa CO, avoided = decarbonizing Abu Dhabi’s transport sector

e Secure geological storage of CO,

T I I Do
alternativenergy
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« CCS can be deployed Today with today’s technology

» Technology under development today could be deployed in 5-10
years time — to reduce costs

 Industry already has the Key Skills:
« Operate large chemical plants (pre and post-combustion capture)
» Manage high-pressure fluids in deep geological formations
« Understand what makes a good storage site

* Europe has a Roadmap for CCS Deployment:

v'10-12 industrial-Scale Demonstration Projects

? Policy Framework to fund the Higher cost O
v'Regulatory Framework for geological storage > (g
- Public Acceptance ’\/>

 China won’t do this until the US/Europe IeéP
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Useful Links:

Check your carbon footprint at:
Princeton Wedges:

CCS Technology:

EU CCS Roadmap:

New Hydrogen Power JV:
lain’s email:




