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Why CO2 storage in existing oil and gas fields?

Depleted reservoirs and existing infrastructure in oil and gas fields represent an opportunity for 
accelerated implementation of CO2 storage with;

• a large, well described and proven storage capacity 

• containment seal proven over geological time

• decades of accumulated knowledge/data of subsurface 

• existing subsurface and surface infrastructure

• distance to shore and inhabited areas

But added complexity:
• In DK majority of existing O&G fields are chalk

• Adds a potential risk of leaks through abandoned wells
• Adds consideration of remaining lifetime of existing infrastructures
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Unlock storage potential in Chalk – key for re-using existing O&G fields for storage in DK
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Capacity estimated by Bergmo and Anthonsen, 2014

Challenge:
If injecting CO2 into the chalk reservoirs;
- will the rock retain is strength?
- will there be dissolution effecting the injectivity?
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Drawing by Lasse Prins, GEUS

Monitoring CO2 storage complex

Requirement for monitoring containment – (all storage sites):

– Monitor for CO2 leaks and understand baseline

– Model and verify presence of CO2 plume
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‘Immobile’ water
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Abandoned wells

CO2 injection wells



DTUDate Title

Fate of existing wells vs Potential Risks
Potential risk of leaks through abandoned wells
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Existing oil 
and gas 

wells

Injection wells 
(Risk mitigation – drill 

new wells)

Abandoned wells 
(Risk mitigation – ??)

Monitoring 
wells

(Risk mitigation –
drill new wells)

Key remaining risk is the 
abandonment of existing wells

Keep in mind that the 
abandonment will have to be 
performed anyway – focus on 

incremental risk

Using existing wells makes it 
possible to select wells with 

history of good annular history
(ref. Earth-Science Reviews: ‘Challenges and enablers 

for large-scale CO2 storage in chalk formations’)
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How do we define zero leak rate?
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- Potential storage site 
with such fault would 
be rule out 

- Can we use the 
findings when trying to 
put a potential well leak 
in prospective?

- A fault might not be 
easy to monitor – but a 
well might be easier
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Re-use of 
existing wells 

for CO2
injection
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Challenge:
Drilling new wells for CO2 injection require both large amount of material and results in emissions from the actual 
drilling operation. 
In addition, using existing wells with long history for good barrier integrity might reduce risk for future risks. 
However, existing wells are not designed for CO2 environment.

Re-use of existing wells for CO2 injection

Both cost 
reduction and 

reduced 
environmental 

impact

Value of re-use
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CO2 research

Short Term Env. 
Impact

Re-use existing 
O&G reservoir

Chalk for CO2
storage

Re-use of existing 
wells

Corrosion 
Prediction Model

Understand the 
interphase 

between casing / 
cement 

Corrosion
protection

Long term Env. 
Impact 

Degradation of well 
barriers over time
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Shale as a Barrier
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Seabed CO2
monitoring

SEEP – Natural 
Hydrocarbon 

Seepage
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Plume movement

Low-cost time-
lapse seismic 
monitoring by 

sparse acquisition

Feasibility of 
alternative 
methods
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Partner in 
Bifrost 

demonstration 
project


