SINTEF

SVELVIK CO, FIELD LAB

A small-scale laboratory for development of equipment and
CO, monitoring techniques

C.Ringstad, M. Jordan, P. Eliasson, A.-A. Grimstad, K. Hagby,
C. Scmidt-Hattenberger, W. Weinzierl, B. Wiese and A. Wstefeld




N

SVELVIK FIELD LAB

\.;vz

201Inegda

nemarka

Baerums Verk
4 Fornebu
Sylling Sandvika
Tronstad
v 8 \t‘
Sjastad é\\?
-~
(€18 | e
c\e
Asker ®
Lierskogen
Vollen
Lierbyen Heggedal
Naarsnes
Lierstranda
Drammen Spikkestad Fagerstrand
23] ]
Batste
19)
fe/h/b
@’{s\,, 23]
SN Seetre
Skoger %
2 Drobak
Svelvik
[ E18 |
Sande
' Filtvet
Selvik Holmshu
Tofte
Gullhaug

Holmestrand

e
GRORUD

Skare
Oslo

Verpet

 E6 |
Kolbotn
Sofiemyr

[E18|
Oppegard
Langhus

&3 Ski

E18
As Skotbu T

Elvestac

Vestby

Ringvoll
Holen

Store Brevik @ SINTEF



RE-VITALISATION AND UPGRADE

Development and testing of technologies and
equipment required for large-scale CCS
applications in a rapid and cost efficient manner

ECCSEL INFRASTRUCTURE

= European Carbon dioxide Capture and Storage
Laboratory Infrastructure

= Opening access for CCS researchers to a top
quality European research infrastructure

= Nine European countries

SINTEF
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Down to ~35m
Sand and gravel deposits close to the glacier front

Below ~35 m

Alternating layers of sand, silt and clay deposition
further away from the glacier front

Sand with pebbles
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Sand with pebbles
Clay and sand with pebbles

Coarse sand
Pebbles with sand 1

Down to ~35m
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Below ~35 m Sand

Alternating layers of sand, silt and clay deposition

) Sand and silty clay
further away from the glacier front

Sand

Sand and silty clay

Injection interval = 64 — 65 m Clay Permeability 150 — 250 mDarcy
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RE-VITALISATION AND UPGRADE

INJECTION WELL
Convert Svelvik #2 into an injection well for
water and CO, injection @ 64 — 65 m




S N

SVELVIK FIELD LAB

\—UZ

RE-VITALISATION AND UPGRADE

INJECTION WELL

Convert Svelvik #2 into an injection well for
water and CO, injection @ 64 — 65 m

s -
Svelvik #2: Injection well

MONITORING WELLS

Drilling and instrumentation of four vertical
100 m deep wells for cross-well monitoring
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MONITORING WELLS
DRILLING

1) Auger drilling
Steel casingd =355 mm, |=6m
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MONITORING WELLS
DRILLING

1) Auger drilling
Steel casingd =355 mm, |=6m

2) Reverse circulation drilling with high density mud
Drill bitd =311 mm
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MONITORING WELLS

DRILLING

1) Auger drilling
Steel casingd =355 mm, |=6m

2) Reverse circulation drilling with high density mud
Drill bitd =311 mm
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MONITORING WELLS
CASING

PVC CASING
ID=110 mm, OD =125 mm, [ =5.8 m

<“— Annulus=93.5 mm




Electrical resistivity tomography (ERT)
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MONITORING WELLS
INSTRUMENTATION BEHIND CASING

= Electrical resistivity tomography (ERT)
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FIBREOPTIC CABLES

S N

SVELVIK FIELD LAB

\—vz

INSTRUMENTATION BEHIND CASING

= Electrical resistivity tomography (ERT)

FIBREOPTIC CABLES

= Distributed acoustic sensing (DAS)

= Distributed temperature sensing (DTS)
= Distributed strain sensing (DSS)
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MONITORING WELLS
INSTRUMENTATION BEHIND CASING

= Electrical resistivity tomography (ERT)

FIBREOPTIC CABLES

= Distributed acoustic sensing (DAS)

= Distributed temperature sensing (DTS)
= Distributed strain sensing (DSS)
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INSTRUMENTATION BEHIND CASING

= Electrical resistivity tomography (ERT)
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INSTRUMENTATION BEHIND CASING

Electrical resistivity tomography (ERT)

FIBREOPTIC CABLES

Distributed acoustic sensing (DAS)
Distributed temperature sensing (DTS)
Distributed strain sensing (DSS)

LBNL straight DAS and DSS

LBNL helical DAS and DSS

IN-SITU MEASUREMENTS

Pore pressure at three depths
Fluid sampling (injection layer)
Gas sampling (injection layer)

Monitoring well

- Injection layer '

Sand with pebbles

Coarse sand

Pebbles with sand

Sand
Silt

Sand

Sand and silty clay

Sand

Sand and silty clay
Clay
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INSTRUMENTATION BEHIND CASING

Electrical resistivity tomography (ERT)

FIBREOPTIC CABLES

Distributed acoustic sensing (DAS)
Distributed temperature sensing (DTS)
Distributed strain sensing (DSS)

LBNL straight DAS and DSS

LBNL helical DAS and DSS

IN-SITU MEASUREMENTS

Pore pressure at three depths
Fluid sampling (injection layer)
Gas sampling (injection layer)

IN-SITU MEASUREMENTS
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CEMENTATION

1) SAND INTERVALS
Where the pore pressure is measured

2) CEMENT INTERVALS
Otherwise

Monitoring well

© .Cement

R - Sand

Sand with pebbles

Coarse sand

Pebbles with sand

Sand
Silt

Sand

Sand and silty clay

Sand

Sand and silty clay
Clay
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CROSS-WELL MEASUREMENTS

1) CONVENTIONAL
In borehole

2) FIBREOPTIC
Outside casing
In borehole

Monitoring well

Monitoring well
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