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Many of the methods
were introduced in

this popular scientific
book.
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Demonstrate CO, Storage arround the Globe In Salah - Algeria
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Snehvit — All subsea

Offshore
storage
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e Some countries
bury their CO2
deep In the sea
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e \We have larger sea areas without people
living there
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e I he basic steps for offshore
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The basic steps for offshore geological
storage
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e depleted hydrocarbon reservoirs
(FF R A48 89 M SU)
e deep saline aquifers

(REPRIKIR)

e Coal bed

e Using some methods or tools to find the
suitable places
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e The basic steps for offshore geological
storage
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e The main exploration and evaluation
geophysical methods
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e The related engineering apparatus for
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Methods used for target exploration and
storage monitoring

Exploration methods
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Radioactive exploration
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Marine Gravity survey
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On board gravimeter

Sonar emitter

e Deep tow point gravimeter
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Marine Geomagnetic survey
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the magnetic sensor
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source of
shock waves
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e See the deep with
the help of seismic




e OBS ( Ocean bottom
seismometer ) detect the
deep reflected wave to
construct the deep
structure
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® Velocity estimation .
by stereotomography

Should require
minimum human
interaction




== Slelpner CO, injection

Time-lapse seismic-data 1994

e Monitoring

the
Injection
site with
4D
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Marine Electromagnetic
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Seafloor (variable conductivity)
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Thermal measurement
BTN 2

The probe was used for deep water measurement
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Heat flow Probe




Metnods used for storage monitoring

4D Seismic images-Fluid displacement
Gravimetry - Density change monitoring

Reservoir simulation tools -potential cap-
rock pathways Gas

Geology —Rock strain monitoring
Geochemistry method -Gas Chemistry




Outline

e The basic steps for offshore geological
storage
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e The main exploration and evaluation
geophysical methods
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e The related engineering apparatus for
geological storage
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The related engineering apparatus
for geological storage
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The Sleipner field — CO2 Treatment and Injection

Compressors
platforms,

wells,
pipelines




The In Salah CO2 storage site at Krechba il

monitoring
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Definition and
modelling of potential
cap-rock pathways
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e On land system of CO2 injection and storage
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The Sleipner field — CO2 Treatment and Injection In Slelpner' a platform
was used for

compressing and
Injecting the CO2 back
to the strata
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Some types of platform




% \Wells are not only
% injection wells, but also
s’ some monitoring wells

Map of JIP
Monitoring sites

' o CO, Injector
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@ Passive Gas Sensor




Satellite Monitoring

Pioneering work by TRE and LBNL has demonstrated value of
PSINSAR™ to record surface deformation related to subsurface injection:

¢ See Vasco et al. 2008 (Geophysics Journal, Vol. 73)
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| Bl satellite surveys and
surface calibration using
tilt meters and DGPS
(Pinnacle Technologies)

First TRE dataset (2003-2007)
| revealed ~5mm uplift over the
| CO2 injectors

Tiltmeter




Pipelines used In

Snohvit

e FINLAND

CO, transport

Snehvit pipeline is 153 km with diameter of 0.2 m
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Fields: Snghvit, Albatross and
Askeladd fields in the Barents Sea

Water depth: 250 - 340 m
Distance to shore: 140 km




Compressor and
Snehvit CO2 injection Pipelines used In
Snohvit

1000 ppm H,O = 50 ppm H,O
18 Bar 60 Bar
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What's the next?




Worst case scenario e

IS business as usual! 4
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e FInd more sites
for geological
storage

Development is
needed, but
decreasing the CO2
IS also necessary.

Tore A Torp, Dr.ing.,2009




Mongstad 1.3 Mtly - 2.2/3.3

Potential storage sites:

Karste 1.1 Mtly - 1.7/2.2
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Enjoy your green time!




