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Outline of the presentation

Â Context and introduction

ï CO2 wells and wells in general

Â Storage containment and well integrity

Â Fluid migration and integrity loss

ï Pathways and cement failure modes

Â Reaction between CO2 and steel/cement

Â Repair and abandonment

Â Containment monitoring

ï Verification and assurance

Â Open challenges

Â Conclusions
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Context

Â Long term containment
ñ[é] It is likely the fraction of storedCO2 retainedis more than 99% over the first 1000
yearsòIPCCSRCCS,2005, pg246

Â Well integrity
ñ[é] the long-term integrity of the wellbore seal is a primary performanceissuein the
geologicalsequestrationof CO2.òCareyetal., 2006

Â Defects in the cement sheath
ñTheresults [é] suggest that good cement and good bonding with casing and the
surroundingrock will likely constitutea goodandreliable barrier to theupwardflow of CO2

and/or CO2-saturatedbrine. The presenceof mechanicaldefectssuchas gaps in bonding
betweenthe casingor the formation, or cracks in the cementannulusitself, leads to flow
pathswith significanteffectivepermeabilityòBachu&Bennon,2008
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CO2 storage wells
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Wells ïthinner than a hair

~km

~ 0.2 m

~ 0.2 m ~ 2 cm

Source: IPCC SRCCS, 2005 (courtesy HIS)
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Storage containment and well integrity

Â CO2 containmentkey performance factor of geological 

storage sites

Â Integrityof the three (vertical) barriers guaranteeing 

zonal isolation

ï Near wellbore

ï Cement

ï Casing

Â Integrity lifecycle

ï Thermo-mechanical stresses during construction

ï Injection of a (cold), high-pressure, light, thin fluid

for 10-50 years ïoperation 

V Injection vs. observation and old wells

ï Abandonment Ÿ pressure dissipation
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