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Introduction

EOR methods are used to improve the oil recovery
by altering the rock-fluid interactions [1]. One of
the branches of these methods is water based EOR
method. An example of such chemical methods is
ASP flooding which proposed in 1980 and since then
extended in various directions [2.3.4]. This is also
useful in oil wet carbonate reservoirs [5]. Several
researchers have reported the IFT change, wettability
alteration, surfactant absorption, emulsion forms
and mobility control during this process [1,3,6]. In
this study, the impacts of such factors along with the
effect of heterogeneity in the reservoir properties are
investigated
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Materials and Methods

The reservoir used in this study is located in depth
of 3200 ft and contains 33x33x9 cells with a size of
30x30x12 ft. The other data include: water oil contact
of 3308 ft, porosity of 14%, permeabilities of 500
mD and 50 mD in horizontal and vertical directions,
initial water saturation of 15%, channel permeability
of 1500 mD and reservoir volume of 18.8 MMbbl. Oil
with API 20, GOR of 78 SCF/STB is used. Various
synthetic reservoir models with and without high
permeable channels located at different directions are
made. These are named by AO1 to FO4. An illustrative
model to show the position of high permeability
channel is shown in Figure 1.
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Fig. 1 Illustration of permeable channel position in heterogeneous model B.



Petroleum Research, 2022(April-May), Vol. 32, No. 122

Results and Discussion

We first do consider a sensitivity analysis for the
involving factor such as the slug sizes for the pre wash
and polymer and check if they depend on them, for
example, polymer concentration. An example for the
result is shown in Figure 2.
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Fig. 2 Recovery factor and amount of oil per polymer mass
as a function of slug size of polymer of the case of polymer
concentration of 200 ppm and resistance factor 5.
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Then, the results of oil recovery in waterflood for the
reservoir base case A0l with which the other models
can be compared is shown in Figure 3.
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Fig. 3 Illustration of oil recovery in waterflood of the base
case.

Also, the results of incremental oil recovery in AS+P,
P+AS+P in comparison to waterflood for various
model is shown in Figure 4.
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Fig. 4 Illustration of incremental recovery factor for AS+P as well as P+AS+P scenarios for various models.

Conclusions

The simulation cases of a 10-year period, in this study,
has shown that the P+AS+P results in a higher recovery
(20%) compared to the water flooding. The optimum
pre-wash slug depends on the polymer concentration.
Also, optimum polymer slug size of 0.55 PV for the
case of 300 ppm concentration observed. For hetero-
geneous models with permeable channels aligned in
various directions along and perpendicular to the flow
directions, channel aspect ratio and the direction of
channels are effective for oil recovery improvement
in P+AS+P and AS+P floods compared to water flood
(about 20%) and highlights the difference between
P+AS+P and AS+P cases. Ultimately, these results for
the potential of ASP processes observed for synthetic
reservoir models and may give different results once
applied to real reservoirs models.
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