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Introduction

Due to the necessity and importance of considering
risks, attention is generally given to the identification,
assessment, and control of risks in EOR (Enhanced Oil
Recovery) studies [1,2]. Some researchers have utilized
common concepts from risk management literature, such
as "Severity," "Occurrence,”" and the "risk assessment
matrix" [3]. In the new risk assessment approaches,
not only are "Severity" and "Occurrence" considered
in risk prioritization, but other parameters, such as "the
likelihood of detection of the failure mode/cause," are also
taken into account [4]. This concept has previously been
considered in the field of EOR risk studies in the form of
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factors like "manageability" [5-7]. Based on a literature
review, these parameters have not been incorporated into
EOR studies using common methods in the field of "risk
assessment." Considering the aforementioned issues, the
aim of this article is to provide a comprehensive research
methodology for EOR risk assessment using the FMEA
(Failure Mode and Effects Analysis) method [8]. The
results of its application for EOR risk assessment and
prioritization in an oil field located in southwest Iran are
presented step by step.

Materials and Methods
The research methodology is shown in Fig. 1.
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Results and Discussion

Due to the variations in the fracture network distribution
and, consequently, the divergent performance of
Enhanced Oil Recovery (EOR) scenarios in different
parts of the reservoir, the study focused on three sectors:
western, central, and eastern. In addition, based on the
field study results and an advanced screening of EOR
scenarios in each sector, the low-saline water injection
scenario was chosen as the preferred water-based EOR
technique. Expert opinions from various disciplines,
encompassing data and information, modeling and
simulation, reservoir characterization and description,
operation, monitoring and optimization, and reservoir
development, were utilized to identify and categorize
33 failure modes (risks) into technical (data, modeling,
and analysis), operational/executive, economic,
political, and organizational risks.

The identified risks were assessed based on three
parameters: likelihood of occurrence, severity of
impact, and detectability. By calculating the Risk
Priority Number (RPN), which is the product of these
three parameters, the risks were prioritized. Critical
EOR risks in each of the three sectors were determined
separately.

Conclusions

The critical risks identified across all three sectors
include the "Insufficient number of valid laboratory
data related to the physical properties and fluid phase
behaviorinrelation to the samples taken," "Weakness of
the fluid phase behavior prediction model," "Weakness
in matching the history of simulation of the base model
of the reservoir," and "Weakness in analyzing the data
gathered from performance monitoring of EOR." In
conclusion, control actions necessary for eliminating
the root causes or mitigating the effects of these critical
risks were outlined.
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