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Xperiences from Demonstrations & Pilots:
SLEIPNER and more
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-Xperiences and lessons learned from
emonstrations and Pilot projects — CO2 Storage

CONTENT:

*“Low Carbon Diet”

* Industrial Experiences with CO2

« Sleipner, In Salah, K12B, Ketzin, Snohvit and ?
» What will Authorities and Public demand?

* VISION and Way forward?
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Sleipner CO,-injeksjor
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- | drift siden 1996
- 1 million tonn CO,/ar

he oil and gas industry has come up with a novel way tn cut harmful T I l l l e M ag aZ I n e y
02z emissions: put them back in the ground By :
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revious Experiences with CO2 & Injection

-nhanced Oil Recovery (Texas, Hungary, Turkey, Brazil,Croat
Natural gas cleaning

[ransport — Pipelines & Ships

Natural gas re-injection

Natural gas underground storage

ind

3eer & soft drinks, dry cleaning, food packaging — Every day life
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Yara CO,-tankers, 1500 m3 capacity
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ne Sleipner field — CO2 Treatment and Injection




he Utsira Formation
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CO2 Injection Well in "Utsira"
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SALINE AQUIFER CO, STORAGE PROJECT

Statoil - BGS
BP BRGM
ExxonM obil CS' GEILFJ§
TotalFinaElf NITG-TNO
Norsk Hydro SINTEE
Vattenfall

|EA Greenhouse Gas R& D Programme
Schlumberger Resear ch
NO, DK, NL, FR & UK Authorities
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D) Seismic surveys at Sleipner
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After three wyears of injection
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mulated picture of the distribution of CO, after threeyears.
adius of largest bubble 800 m and the total plume 200 m high.
f: SINTEF Petroleum 2001
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SACS Project 1998-2002

WHAT WE DID ACHIEVE:

« 3D Seismic proven, Gravimetry tested

« Reservoir smulation tools partly proven

« Geology and Geochemistry of “Utsira” mapped

- Reason to expect the CO2 to stay for thousands of years

DOCUMENTATION
« “SACSBest Practice Manual, 1.version.”
« Download from , see page “SACS'.
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emonstration
K12-B

ection of CO,
depleted gas field
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n Salah Gas Project Location, Algeria ' bp

neasransa L In Salah Gas

1 Project
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ghvit, the next field to implement CO2 storage
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Snghvit — All subsea

.
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owards Large Scale Implementation?
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emonstrations of CO, storage

SLEIPNER
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rapping and Leakage

apping Mechanisms
~ontainment
Vlicro-pore trapping
dissolution in water
Vineral binding
xakage ways?

NELLS

-aults/Cracks

Jnderground mobility
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nvironmental impacts

ain potential LOCAL impacts:

Humans and animals — if concentrated
Plants — if in root systems

Soil

Sea bottom — More R&D!

itural analogues:
Natural CO2 seeps (vulcanoes)

Under sea vents
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Vhat will the Authorities demand?

= Access rights and Licence

»Site characterisation and Plan
*Monitoring & Verification

*Reporting to UNFCC and ETS
*Remediation?

*Decommissioning and "Hand shake”

*Monitoring until “stability”?
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Vhat will the Public demand?

=Safe operation

*No leakage

*Monitoring & Verification in full openness
*Acceptance from UNFCC and ETS

*Long term stability

—_ B . 0000 Sl . sTATOIL



leed two legs to walk !

educe capture COST: Build TRUST iIn storage:

[echnologies exists e Is it staying there long enougt
Another chemical factory * EXperience and large scale der
-Xtra investment and * Experience from EOR and stor:
2nergy consumption * Oil&gas methods and tools wo

_osts too high for industr - Geology varies from site to sit
NEED NEW TECHNOLOGY > MORE DEMO SITES
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Schwarze Pumpe 2 x 900 MW Lignite fired Power Plant = -
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TJELDBERGODDEN
- Statoil & Shell industrial realization

-+ Heldrun

Ormen Lange

==Y ... e . Natural
gas pipeline

CO, pipeline
= Electricity cable

CO, Injectlon = .* "l
Enhanced oll * i
v P recovery
NYHAMNA <% TJELDBERGODDEN

Watural gas : Power plant with CO, capture
export facility and methanol plant
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DECARBONISATION OF FOSSIL FUELS
TO ELECTHICITY AND HYDROGEN
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K12B Gas Field (Gaz de France,

Gasfield in Rotliengen clastics, offshore

Depth: 3500-4000 m

High temperature: 128 °C, low pressure: 40 bars
Small-scale injection test: 20 000 t/year

in mid-2004
480 000 t/year in 2006, 8 Mt total
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