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Abstract

A faster transition to net zero CO, emissions increases the need for carbon
capture, utilization, and storage (CCUS). CCUS is a vital technology for
reducing anthropogenic CO, emissions and is a process which can utilize CO
for enhanced oil recovery (EOR) while simultaneously storing it. CO, EOR
technology has been used for many years to recover the remaining oil from
the reservoir and storing the CO, permanently. However, due to large vis-
cosity and density differences between CO, and the reservoir fluids, chal-
lenges such as gravity override, early CO, breakthrough, viscous fingering,
and reservoir heterogeneity result in poor volumetric sweep efficiency, poor
oil recovery, and limited CO, storage potential. These challenges can be
mitigated by foaming the injected CO, for improved mobility control.

This thesis is a part of joint industry project which has developed and field-
tested COs foam for increasing oil recovery and CO, storage potential. The
main work in this thesis involves performing numerical reservoir simulation
sensitivity studies of the CO, foam field pilot. Sensitivity of different injec-
tion strategies and experimentally derived foam model parameters were in-
vestigated to determine their impact on foam generation, CO, mobility re-
duction, oil production, sweep efficiency, and CO, utilization factor. In ad-
dition, field development strategies were also set up and analyzed to predict
the oil recovery performance if foam was implemented earlier in the field
development stage.

Results from the sensitivity studies showed strong foam generation, reduc-
tion in the CO, mobility, and good sweep efficiencies in the presence of foam
in all SAG based injection strategies. Oil production in the base case surfac-
tant alternating gas (SAG), which consisted of injecting surfactant solution
for 10 days followed by 20 days of CO, injection, was sensitive to changes
in the foam model parameters fmmob, fmdry, and fmoil. The lowest CO,
utilization factor was calculated in the base case SAG compared to all injec-
tion strategies. Results from the prediction cases indicated that SAG may
produce more oil when implemented earlier in the field’s development stage.
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