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Abstract
The Southwest Regional Partnership on Carbon Sequestration is working closely with

Chaparral Energy, LLC to study the effectiveness of large-scale CO2 injection into the
Farnsworth field unit (FWU). The field was discovered in 1955 with an estimated initial
oil in place of about 120 MMBO. The target reservoir is the Morrow “B” sandstone. CO2

flooding was initiated by Chaparral Energy in December 2010.
This poster describes the reservoir compositional fluid flow model of the FWU. A

detailed geocellular model constructed from geological, geophysical and engineering
data acquired from the FWU was used for the study. A laboratory fluid analysis was
tuned to the Peng Robinson equation of state (EOS) for the compositional modeling.
Following a suitable match, a slim tube simulation experiment was conducted to analyze
the minimum miscible pressure (MMP). The model was then calibrated to reservoir
history performance as a baseline for the study. Several models were constructed to
study the oil recovery and storage capacity of the FWU.

MMP predicted after the EOS tuning was close to experimental values with errors of
less than five percent. Simulation results showed an impressive performance of the CO2

flood with significant oil production during the tertiary stage attributed to CO2 injection.
Above all, a high percentage of CO2 has been sequestered within the Morrow formation.

The FWU project will serve as a baseline for future Carbon Capture, Utilization and
Storage projects within the Anadarko basin and geologically similar basins throughout
the world.

Reservoir Production History
•First discovery well drilled by Unocal in October 1955 
•Initial reservoir pressure at datum of 4900 ft was 2203 psig 
•Original bubble point pressure was 2059 psig
•OOIP ~120 MMSTB
•Secondary recovery started in 1964
•Tertiary recovery started in 2010

Reservoir Description
•Morrow sandstone deposited in an incised fluvial valley setting
•Diagenetic processes affected primary porosity and permeability
•Trapping mechanism is stratigraphic
•Productive limit extends to ~ 8300 acres
•Maximum pay thickness is 54 ft with an average of 22 ft
•No recorded gas-oil and/or oil-water contacts

Objective
Tune laboratory PVT data of Farnsworth fluid sample to Equation of State (EOS) for 
Compositional reservoir simulation

Available Data
• Fluid composition sampled in 1956
• Experimental Data

- Saturation Pressure Experiment
- Constant Mass Expansion at 168 °F
- Differential Liberation 1  at 168 °F 
- Multi Stage Separator Test

Important Initial Information
Reservoir pressure = 2203 psig
Reservoir Temperature = 168 F
Saturation Pressure = 2059 psig

Fluid Compositional Modeling

Simulation Model

Slim tube Experiment
• 200 cells in 1D
• Inject 1.2PV of solvent
• Plot Recovery vs Pressure to determine MMP
• Determine MMP for pure CO2 injection and with different impurities.

Tuning Process
EOS equation - Peng Robinson
Viscosity equation  - Lohrenz-Bray-Clark correlation 

Geological Model

• 55 Wells have Porosity logs
• Source: Core and interpretation
• Scale up using Arithmetic  Averaging

• 48 Permeability logs
• Source: Core data
• Scale up using Geometric Averaging
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Conclusions

1. A detailed fluid analysis has been conducted on a FWU fluid sample 
for compositional modeling.

2. A detailed history matching model for the FWU has been completed. 
This included primary production, waterflood and the first four years 
of CO2 injection.

3. Over 93% of purchased CO2 has been stored as of June 2015.
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