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Compositional Modelling of Gas Injection into Oil Reservoirs

A. Shahrabadi”, M. Fasih, M. Sadi
Research Institute of Petroleum Industry, Exploration and Production Center, Tehran, Iran
E-mail: shahrtabadia@ripi.ir

Abstract

In this paper, a simplified formulation for compositional modeling of gas injection process into oil reservoirs is
presented. Compositional models are used when interphase mass transfer depends on phase composition as well
as pressure. A procedure for solving compositional model equations is completely described. Peng Robinson
Equation of State is used for preparing a compositional thermodynamic program for equilibrium calculation,
property estimation and pseudo component determination. The validity of this program was tested against
experimental data such as swelling data and saturation pressure. Also the results of this model is compared with
GEM software output. It is another purpose of this paper, to prepare an experimental apparatus for
displacement of oil by injecting gas in a porous media. In each experiment, oil recoveries as a function of
injected pore volume of gas were measured. Application of the developed simulator to simulate the results of oil
recovery from slim tube experiments is presented.

Keywords: Model, Compositional Simulator, Equation of State, Slim Tube, Oil Recovery
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New Minimum Miscibility Pressure Correlation for
Hydrocarbon Miscible Injections
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Abstract

This paper presents a new empirically derived correlation for estimating the minimum miscibility pressure
required for multicontact miscible (MCM) displacement of reservoir petroleum by hydrocarbon gas flooding.
Only few empirical correlations exist for determining the MMP.These correlations are often used to estimate the
MMP without considering the composition of the injected gas. On the other hand these correlations are based on
a limited set of experimental data which are not quite applicable. In addition, in such correlations the complex
condensing/vaporizing displacement process is not regarded. In this study, however, the derived correlation
investigates the influence of the vaporizing/condensing drive mechanism and oil and gas composition on gas
miscibility pressure.

By comparing the calculated MMPs from the improved correlation data with currently used correlations and
experimentally measured data, it was found that the novel correlation is significantly more accurate than other
correlations.

Keywords: Correlation, MMP, Gas Injection, Enhanced Oil Recovery, Gas Composition, Simulation
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Phase Behaviour Study of Flue Gas Injection into an Oil Reservoir

Mohsen Zirahi®, Reza Azin**
1- Department of Chemical & Petroleum Engineering, Sharif University of Technology, Tehran, Iran
2- Department of chemical engineering, School of Engineering, Persian Gulf University, Bushehr, Iran
E-mail: Reza.azin@pgu.ac.ir

Abstract

In this work, injection of CO, as the main constituent of flue gas into an oil reservoir is studied. The Peng
Robinson (PR) equation of states (EOS) was used to investigate phase behavior of flue gas/crude oil system.
After tuning the (EOS), effect of impurities on the minimum miscibility pressure (MMP), saturation pressure, and
swelling factor of reservoir oil was investigated. Results show that the PREOS can predict the saturation
pressure with good accuracy. Also, such components as N,, CO, and NO increase saturation pressure and
reduce oil swelling factor, while the sulfur oxides and NO, have a reverse effect. The maximum allowable
amount of each component in the injecting flue gas into reservoir is determined.

Keywords: Gas injection, Flue Gas, Equation of States, Swelling Factor, Miscibility
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Comparison and Investigation of Recovery Factor From Simulation
of Miscible and Immiscible Gas Injection in One of the
Fractured Oil Reservoirs in Iran

S.A. Azim Taghavi', A. Moradi®’, H. Parvizi®

1- Shahid Bahonar University of Kerman, Chemical Engineering Department, Kerman, Iran
2- Schlumberge Company, Ahvaz, Iran
Email: moradi@mail.uk.ac.ir

Abstract

A large proportion of the world proven oil has been found in reservoirs rocks that are naturally fractured.
Understanding of matrix-fractured interactions, display a unique challenge for enhanced oil recovery. The S
Reservoir is a dual porosity fractured reservoir having active aquifer. Because of heterogeneous production
zones, total oil recovery was only about 8.04 percent by a total production of 240 MMSTB up to 2008.
Production optimization and final recovery increment is the main idea of gas injection in this reservoir.
According to Eakin et al.’s empirical correlation, minimum miscibility pressure of 4104 pisa is possible. This
pressure is below the average reservoir pressure at 2008. In this study, different injection patterns were
investigated. The best injection pattern was selected according to the recovery coefficient. Miscible and
immiscible injection scenarios at various rates were compared with natural depletion. The results show that
miscible gas injection in this reservoir has more recovery coefficient in comparison with other alternatives.

Keywords: Miscible and Immiscible Gas Injection, Simulation, Fractured Reservoir, Recovery Factor
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Screening of Iranian Oil Reservoirs for CO, Miscible Injection

A. Vahidi", M. Khosravi, F. Kamali, E. Roayaei, M. A. Emadi
IOR Research Institute, R&T of National Iranian Oil Company, Tehran, Iran
E-mail: vahidi@nioc.rtd.ir

Abstract

The use of CO, for enhanced oil recovery of the Iranian oil reservoirs offers a unique opportunity to boost
incremental oil recovery and reducing emissions of greenhouse gas through geological sequestration.

In this paper, oil fields were screened and ranked for CO,-EOR suitability using new rapid and parametric
method which can be applied to a large number of reservoirs with considering the technical feasibility of the
EOR process and utilized essential reservoir properties via a developed program.

By using this methodology, a systematic screening and ranking of all possible Iranian oil reservoirs was carried
out. Evaluation and prediction of the efficiency of CO, flooding technique were performed for candidate
reservoirs by using an analytical method. In addition, a commercial stream-line type model was used to compare
the results of this screening which clearly proves the pervious outcomes. Finally, best candidates were chosen by
considering suitable distance from CO, sources.
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Keywords: Reservoir Screening, Technical Ranking, Reservoir Properties, Oil Recovery Prediction, CO,
Miscible Injection, Analytical Model, Parametric Method, X-Y plot
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Experimental Study of Solvent Injection to Heavy Oil in Homogeneous
and Fractured Five-Spot Porous Media Using Glass Micromodel

S. A. Farzaneh', R. Kharrat'", M. H. Ghazanfari®
1- Petroleum University of Technology Research Center, Tehran, Iran
2- Chemical and Petroleum Engineering Department, Sharif University of Technology
E-mail: kharrat@put.ac.ir

Abstract

In this work glass micromodel which is initially saturated with the heavy oil has been used to investigate the
effect of fracture geometrical properties as well as different injection scenarios of hydrocarbon solvents such as
Hexane, Decane and mixed solvent, in fractured and non-fractured quarter five-spot micromodels. The effect of
different parameters such as solvent injection rate, solvent type, pore geometry, fracture orientation, fracture
discontinuity, fracture spacing, fracture overlap and number of fracture, on oil recovery factor have been
investigated. In addition, different injection schemes, water alternating solvent, co-injection of water and
solvent, and solvent-soak were designed and performed on glass micromodels. The results show that when the
injection rate increased the oil recovery decreased. While, by increasing the viscosity of solvent the oil recovery
factor increased. In addition, fro square pore shape the oil recovery is greater than the case that the pore shape
is diamond. The oil recovery factor for the pattern with throat orientation angle of 30 degree is greater than the
cases 90 and 45 degrees. The results confirmed that the oil recovery for the fracture orientation angle equal to
45 degree in greater than the fracture which is in direction of flow. Also, it has been observed that the
discontinuity and overlap of fractures and increasing of fracture spacing, decreases the oil recovery. While the
fractures distribution increases the oil recovery. The results confirmed that the ultimate oil recovery of WAS
scheme is higher in comparison with the SWAS, and the efficiency of solvent-soak goes further both.

Keywords: Heavy Oil, Five-Spot Model, Micromodel, Fractured Porous Media, Solvent
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