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for capturing and permanently isolating C@at otherwise would be emitted to the atmosphere

and could contribute to global climate change. Source: NTNU/SINTEE
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Geological Storage Options for CO, — Droduced oil or gas

Depleted oil and gas reservoirs cescsececceceeees  |njected CO,
Use of CO, in enhanced oil recovery 3 Stored CO
Deep unused saline water-saturated reservoir rocks ' -
Deep unmineable coal seams

Use of CO, in enhanced coal bed methane recovery

Other suggested options (basalts, oil shales, cavities)
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Figure 1: CCS delivers one-fifth of the lowest-cost GHG
reduction solution in 2050
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Source: |[EA, Energy Technology Perspectives (2008a).

KEY POINT: Without CCS, overall costs to halve CO, emissions levels by 2050 increase by 70%.
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Complex value chain: Market design and regulations
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Objective of contributing to 20% of CO2 reduction by
2050

U 100 full-scale CCS projects by 2020
U 2,000 projects by 2050
U CAPEX per project (IMton+)?

U TCM/Longannet: >1BUSS$; but significant
learning curve potential.

U Some US$25 billion on the table today in Europe,
North Americas and Australia..

OPEX:

A About 30% energy penalty for efficient coal power
plant IGCC (Integrated Gasification combined circle)

A Us$ 120-180 / ton CO2 captured
A Compression, transport and storage in addition

A This translates to about 10-15 Cent/kWh added
electricity cost.
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Figure 5.19 Schematic showing scenarios for leakage from a storage project.
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Sleipner, Norway In Salah, Algeria Snghvit, Norway Weyburn, Canada
T 5_ S ';"“:‘ .._.‘7_‘ s -..-

Regina
Weyburn
Saskatchewan \ Canada Mani
UsA
/ Beulah
CO;.
Operator: Statoil Operators: BP, Statoil Operator:Statoil Operator: EnCana
1 million tonnes of and Sonatrach 0.7 million tonnes of 1.8 million tonnes of
CO2lyear 0.8-1.2 milliontonnes  CO2/year CO2lyear

of CO2/year
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Statofl has taken
Cleancna'gy repeated images of the

~. — | undersea rvolr since it
Oslo wants to turn | began injecting CO;. Thus

an environmental | far, it has shown no signs
e o - of leakage.
imperative into | That has made Stetpner

of a holy site
‘(othauwmlnwbon
capture and

| The International Energy
Agency has identified CCS

bogun to bury the field's
3 CO; after the government
A ;;p imposed a tax on carbon

: ‘ in the early 19680s. The
e [ tnehnnlame tn A s swan

Climate change

Norway keen to exploit its carbon capture lead

where oil companies began

o g CO; into depl
wells in the 1570s to
enhance production,

“What is 50 important
about Sleipner is the track
record,” says Chris Davies,
a member of the European
Parliament and a staunch

said Mr Davies, provided
confidence that it could be
replicated again and again.

But expanding CCS
beyond Sleipner will not be
easy. One problem s that
it remains far more

| difficult and expensive to

4 natural gas well,

That has become evident
at the Norweglan coustal
city of Mongstad, where

facilities and then piped
offshore for storage. But in
May Oslo was forced to

dispute
this, they acknowledge
that the depressed price of

| carbon on Europe's

emissions trading system is

| providing little incentive

for companies to make the

Another
public acceptance. Like
nuclear before it, CCS is
fast becoming a bogeyman
in communities across
Euraon where residents

| The disastrous BP ofl
spill in the Gulf of Mexico

| =Just lke oil drilling,

‘We want to build
a business at

| Statoil as a

| carbon dioxide
storage provider'
*Statéﬂ mﬁmimdi
thelr allies insist their

stored
| not milllons - of years in

llhcmmndlncbﬂm:lﬁh
minerals.
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3 x higher CO2mission per capita than average: 0,21 % wOne half of total exports

13 x higher CO2mission (oil & gas export): 2,73% wOne fourth of GDP
wOne third of total Government income
2 2 NJXldRgasiSovereign Wealth Fund USE26 billion
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Courtesy: www.worldmapper.org



