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1. Sealing Gel
2. Disproportionate Permeability Reduction, DPR
3. Weak Gels
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1. Furious
2. Cement Plug
3. Bridge Plug
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1. Straddle Packer

2. Casing Patch

3. Cased Hole

4. Short Liner

5. Side Track

6. Directional Drilling
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Introduction

Oil and gas production is usually associated with the
production of water. As the life of the field increases,
water production and related problems- such as the
loss of a significant portion of hydrocarbon reserves,
a decrease in oil production, an increase in production
costs, and formation damages- also increase [1]; So
far, excessive water production has been considered
one of the main challenges in mature fields.

In this research, in order to screen the appropriate
technology for solving the excessive produced water
problem in one of the Iranian south oil fields, required
technologies were identified and prioritized by
employing the comprehensive approach. This approach
was employed before conducting laboratory tests,
simulation study, and pilot operation to save money
and time. Therefore, before focusing on technical
details, other contributing factors such as economy,
environment, political/social aspects, market, and
technical capacities were considered.

The field under study is located in southern Iran and
has a very strong aquifer, which supplies more than
80% of the reservoir's energy. The average porosity
and permeability of the reservoir are 13.5% and
210 mD, respectively. The average salinity and
temperature of the reservoir are 194,000 mg/L and
200 °F, respectively. The lower section of the Asmari
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reservoir is a sandstone layer with high permeability,
which, due to production from the field and pressure
drop, causes the wells to suffer from water coning.
In the upper section of the reservoir, the significant
permeability difference between the carbonate and
sandstone layers leads to efficient drainage of the
sandstone and water breakthrough from these layers,
while adequate production has not been achieved from
the carbonate layers.

Materials and Methods

The study employs a two-dimensional evaluation
framework based on technology attractiveness
and organizational capability. Moreover, sixteen
technologies were identified, categorized into
chemical and mechanical methods, and evaluated
using fifteen criteria for attractiveness and six criteria
for organizational capability. In addition, the criteria
were weighted using the Analytic Hierarchy Process
(AHP) based on expert opinions [2]. Data were
collected through questionnaires, and the technologies
were mapped on an attractiveness-capability matrix to
determine their priority for implementation [3,4].

The identified technologies for reducing or eliminating
produced water are summarized in Table 1.
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Table 1 Chemical and mechanical technologies for reducing or eliminating produced water

Category Technologies

Chemical Methods Polymer gels, linear poly@ers& Belative Permeabili.ty. m(?diﬁers (RPM), resins, solid materials &
elastomers, reverse emulsions, microorganisms, precipitating agents

Mechanical Methods Mech_amcal plugs. ((lzeme.nt an.d metal), straddle packers, casm.g patches, shor.t liners, horizontal drill-
ing, side-track drilling, intelligent well systems, downhole oil water separation

Polymer gels, for instance, have been successfully
applied in fields in the United States, Venezuela, and
China for water shut-off and conformance control.
Furthermore, mechanical methods, such as horizontal
drilling, have proven effective in reducing water
coning and improving oil recovery [5,6].

Results and Discussion

After conducting a literature review and extracting
various methods for managing produced water, The
position of each technology was plotted on a two-
dimensional graph in the form of an attractiveness-
capability matrix. Thus, technologies with higher
attractiveness-capability scores can be considered
as key technologies for the organization with higher
priority:

* Mechanical plugs (cement plugs, metal plugs, etc.)
* Short liners

* Side-track drilling

* Casing patches

e Straddle packers

* Horizontal drilling

* Polymer gels

* Linear polymers and non-crosslinked compounds
(relative permeability modifiers)

Conclusions

The application of a technology management
approach is aimed at evaluating and screening
suitable water control technologies before engaging
in laboratory studies, simulations, and pilot testing,
which are time-consuming and costly. Additionally,
in the technology evaluation process and within the
framework of attractiveness-capability assessment,
other factors such as legal, environmental, economic,
and market aspects, are considered as vital elements in
the technology development process. Ultimately, the

prioritized technologies offer solutions for managing
water production in mature fields, with potential
applications in other oil and gas reservoirs facing
similar challenges. Also, the approach presented in
this study can also be applied to large-scale evaluation
and initial selection of technologies in other challenges
within the upstream oil and gas industries.
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