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GASSNOVA’s
three initiatives in
advancing CCS
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Research, Development and Demonstration program



NPD STORAGE ATLAS =» THE POTENTIAL IS THERE

Evaluation process for safe CO, storage sites
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CHALLENGE OF « BANKABLE» STORAGE .

Operation Sleipner
Snghvit

Investable Smeaheia
Locations mapped by Gassnova and Statoil:

Possible Utsira, Johansen, Troll Kystnaer =Smeaheia,
Frigg, Heimdal

. Storage Atlas by NPD
Hypothetical



STORAGE LOCATIONS EVALUATED BY GASSNOVA
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«I'm here about the details»



THE JOHANSEN STORAGE COMPLEX
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Top Drake Formation Areal geomodel ~3500 km? Activity plan for Johansen qualification

2010 2011 2012

3D Seismic Acquisition e
Seismic merge &processing

Seismic interpretation

Seismic inversion s
Core analyses w—

Petrophysical study
CookFm

Amundsen Fim® 3 ' » eastern limit Basin modeling
limit c ‘ Seismicity study —_—
& 3 Fault study & geomechanics
Area communication study
Geology modeling
Parameter study
Plume migration simulation
Injectivity study

Risk assessment ——

Interim rapport —n

Full set of FEED-studies performed in 2009 and 2011




THE UTSIRA FORMATION - iy
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@ » Extent of the Hutton sand (Lower M Upper Pliocene aftet Gregr & Joh. 2007}
Extent of glauconitic Utsira Formation according 1o Rundberg & Eidvin (2005)
I Extent of the part of the Utsira F io n with source from the S | ares
®  Investigated wells with Utsira Formation
® Invastigated wells where the Utsira Formation s barren of calcareous fossils
® Wels whera the Utsira Formation Is not analysed/present . .
o Notinvestigated wells Eidvin et al, 2014 8



THE UTSIRA SITE OF THE FEASIBILITY STUDY
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THE HEIMDAL SITE OF THE FEASIBILITY
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THE SMEAHEIA SITE OF THE FEASIBILITY STUDY K
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NORWAY: FULL-SCALE
CCS PROJECT

CO, STORAGE
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Brevik Engineering, sier Frode Leversung, L
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ADDITIONAL OPPORTUNITIES
STORAGE IN LATE LIFE FIELDS/EOR
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Evaluating CO2 EOR Potential

Several desk-top studies to evaluate CO, EOR
potential on the NCS the last ~20 years

Projects found to be non-commercial, for many
reasons:

* CO, availability
* Expensive top-side modifications

Alternative flooding mechanisms more favorable

Uncertain reservoir/infrastructure performance

Project economics

However, new technological solutions and growing
need for CO, management might give future
business potential for CO, EOR. Offshore infrastructure map




CO2 EOR “Step out” concept sketch

Isolated greenfield segment? |

Subsea solutions PR

Brownfield

co,
storage

Currently screening B
candidates to
identify realistic
CO2 EOR prospects .
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