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Global energy demand is increasing

Global primary energy demand (Mtoe)
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Fossil fuels — main energy source for decades .
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Global CO2 emission (GT/yr)
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Technologies for 2DS

Technologies

2009 2020 2030 2040 2050
M End-use fuel and electricity efficiency 31% M CCS 20%
M End-use fuel switching 9% M Renewables 29%
M Power generation efficiency and fuel switching 3% Nuclear 8%

Source: IEA, Energy Technologies Perspectives, 2012
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CO, Capture and Storage — How it works /
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Three CO, capture routes in power

Post-combustion e Fossil fuel or biomass is burnt normally and CO, is

Coz capture separated from the exhaust gas
Pre-combustion e Fossil fuel or biomass is converted to a mixture of
hydrogen and CO,, from which the CO, is separated
COZ Capture and hydrogen used for fuel
Oxy-combustion e Oxygen is separated from air, and fossil fuels or
biomass are then burnt in an atmosphere of oxygen
COZ Capture producing only CO, and water

At the present time, none of the options is superior; each has particular
characteristics making it suitable in different power generation applications
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Industrial applications of CCS

Industrial

. . processes suited
e Some industrial processes produce

highly concentrated CO, vent
streams; capture from these “high- : :

i Ay P . . 5 Dilute exhaust
purity” sources is relatively SRR
Stra |ghtf0 rwa rd e.g. blast furnaces and cement

kilns

Concentrated
vent streams

e.g. gas processing, NH; and
ethanol production

e Other industrial applications
require additional CO, separation

technologies to concentrate dilute Post-combustion

streams of CO,

e The same CO, separation ,
: . Oxy-Combustion
technologies applied in power

generation can be applied to

industrial sources :
----------- Pre-combustion
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CO, storage works — 17 years on Sleipner, 1Mt/y

Sleipner from 1996 Snghvit from 2007 -
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RCSP Phase lll: Development Phase
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v" Two ongoing RCSP Injection Projects
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Transport

Most straightforward and well-known step in the CCS chain.
Pipeline and ship (or barge) are the only practical options at scale.

In 2010, over 60 MtCO, were transported through a 6 600 km
pipeline network in the United States.

Cost of transport is generally /
low, but is a function of distance, :
capacity, and terrain. {

Transport by ship or barge
generally more expensive
than by pipeline over short
distances.
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CCS is cost competitive = 0

Levelised cost of electricity of low-carbon technologies and conventional power generation
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Challenges

" Demonstration plants

" Demonstration plants are required to gain experience and bring
cost down.

" Requires public funding — which is hard to find.

" Market incentives
" Market incentives for CCS is lacking.

" Industry reluctant to invest because of lack of a market for CCS.

13
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Challenges

" CCS in Developing Countries

" An increasing portion of world’s GHG emissions comes from the
developing world.

" There is a scarcity of resources and expertise.

" Financing challenges are amplified in developing countries.

" Public awareness

" Safe CO, storage has been demonstrated, but lack of public
awareness has lead to scepticism towards CCS.
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CCS in developing countries - an example

® South African CO, Storage Project - 150Gt theoretical level:
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Recommendations

" Funding for demonstration plants must be made
available.

" Market incentives for CCS must be established at a
level similar to renewable energy sources.

" CCS must be included as a viable technology in
international climate agreements.

" Information campaigns must be established to ensure
public awareness.

16
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Key messages

" CCSis a key technology to meet CO, emission
reduction targets.

" CCS is a cost competitive technology.
= Safe CO, storage has been demonstrated.

" Meeting emission reduction targets will be more
expensive and probably unfeasible without CCS.
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Meeting the Challenges Ahe?d

Coming Soon

2013 CSLF Technology
Roadmap
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