
OPTIMIZATION OF A PARTIALLY DEPLETED LOW TRANSMISSIBILITY 
OIL RESERVOIR VIA CYCLIC/CONTINUOUS MISCIBLE CO₂ FLOOD

In this very insightful project, two eager to 
learn Petroleum Engineering students explore 
a topic related to Miscible CO₂ Enhanced Oil 
Recovery by using different flooding schemes, 
including continuous flooding and cyclic 
injection over a 10-year timeframe. The project 
works to determine which method is more 
efficent in optimizing the chosen formation, 
located in northwestern Alberta.

ABSTRACT

PROJECT LOCATION

Is continuous pure miscible CO₂ flooding 
more efficient than pure cyclic CO₂ miscible 
injection?

PROBLEM STATEMENT

• Determine most efficient injection method 
to optimize selected reservoir.

• Determine how each method impacts the 
flow rates of the selected formation.

• Determine how each method impacts the 
economic return of the project.

OBJECTIVES

Montney Reservoir

Depth 1040 m

API 28

Temperature 39°C

Thickness 45 m

Porosity 13%

Permeability 20 mD in HZ direction

OOIP 32,205,600 STB

Solution Gas Oil Ratio 26,290 SCF/STB

Production to date 543,204 STB
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The following assumputions were made to 
complete the Material Balance and Pressure 
Depletion Calculation: 
• Pressure changes 10 kPa per month on top 

of the change in pressure calculated from 
Material Balance, which is 0.1% of initial 
pressure. 

• The Waterflood adds 35 kPa in pressure per 
month, on top of the volume added from 
Balance, based on slow flow increase from 
wells indicating that this was about 0.3% of 
initial pressure. 

Shown below is the plot of Pressure  Depletion 
per month as withdrawal volume out. 
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CONCLUSION

Based on these plots, the 
team has concluded that 
the most efficient method 
to optimize this reservoir is 
cyclic injection. This method 
also proves to be the most 
economically viable option 
under both $30/bbl and $65/
bbl based on the economic 
analysis conducted. The 
team also recommends an 
opportunity for CO₂ storage 
in this reservoir once it 
becomes not economically 
viable to produce oil, due to 
low flow rates.
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