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Abstract

Carbon sequestration describes long term storagarbbn dioxide into geological
formations. Depleted oil and gas reservoirs caodmsidered as a desirable storage
vessel for carbon sequestration. Well cement isobtiee vulnerable leakage pathways in
high pressure and corrosive environments. The iityegf the cement sheath in high
pressure environment must be maintained to aveid@dntamination of atmosphere and
underground drinking water.

This paper presented an analytical solution touatalthe cement sheath integrity of
wells exposed to C{xonsidering the effect of cement sheath induce$s{(CSIS) and
formation pressure variation due to £@jection. The proposed model was validated
through the comparison of the proposed model wikin&on’s analytical model and
Carter’s finite element model. The well loggingaets further verified the analytical
model. A field case analysis indicated that the imaxn injection pressure (MAIP)
would be underestimated if CSIS is not considefée. proposed model can be used to
evaluate the cement sheath integrity in carbonestcation fields and other gas/water
injection wells in oil production fields. It catsa help to design and optimize the
operation parameters of the hydraulic fracturingrapions.
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1. Introduction

Cement sheath is one of the major barrier thatgresvinjected COfrom migrating
upward to the formation. It is required that a# thells in carbon sequestration fields
should maintain proper sealing abilities to aveiaking of CQ into the underground
potable water formations and atmosphere for lomg cales. Inter zonal communication
in a wellbore may lead to loss of reserves, contation of zones, production of
unwanted fluids, or safety and environmental isgBesikhelifa et al. 2005). The
injected CQ exists in the supercritical state in carbon seagsn formations and is
highly mobile due to its low viscosity (0.05-0.1 en®). The density of supercritical €O
(0.469 g/cm) is less than that of water (1g/8nand oil (0.8-1.1 g/cf). The CQ would
migrate up to the underground drinking water foiorabr the atmosphere due to the
buoyancy. As C@is injected into the depleted reservoir, the clvairproperties of the
cement sheath may not be able to withstand coeasivironment due to the carbonic
acid. Combined with excessive injection pressueejent sheath failure would appear at
the outer casing/inner cement sheath interfacdatangential stresses generated by
circumferential expansio@ne problem associated with carbon sequestratitheis
possible leakage of G@hrough existing wells and contaminates of shakolwsurface
zones (Celia et al. 200330, can migrate through the micro-annuli at the cdsement
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