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1 Abstract

Completion of well technology is one of the most important steps in oil and gas well production. Saudi
Aramco has given significant attention to this field development scheme. Initially, directional drilling
tools are used to drill the well and build the necessary curve to land on the right reservoir, where oil or gas
is the main production component. During this process, while running the completion assembly, an
additional step is taken to check that the tubular is free of damage to avoid any issues, which could fail
the whole project and result in paying additional tangible and intangible costs, which could be avoided.

2 Introduction

Generally, well construction involves a series of operations that are directed by the lease operator, who
employs the drilling contractor and third-party equipment and personnel. The process of estimating and
analyzing the overall cost of drilling presents new challenges and responsibilities for industry
professionals. Furthermore, achieving cost-effective drilling is a key objective for the industry as it is
essential for successful and sustainable drilling. By definition, sustainability includes cost as a critical
factor (Agbon, 2002).

The oil industry has significantly increased worldwide drilling activities in response to the growing global
demand for hydrocarbon. However, the addition of new and advanced equipment, tools, and technologies
in drilling a well has led to higher costs. On the other hand, these facilities have reduced drilling time,
which has contributed to lower drilling costs. Consequently, the drilling industry is faced with a cost

analysis dilemma (Dupriest, 2006).

Cost-effective drilling is a significant concern for the drilling industry to achieve success and
sustainability. Sustainability encompasses cost as one of its parameters. However, the current energy
management sector is facing significant challenges due to the lack of proper training in managing financial

sustainability. This has led to immense frustration in the industry (Oag. & Williams, 2000).

The energy management sector is facing a major problem due to the lack of appropriate training in
handling financial sustainability. Despite numerous solutions being proposed, it is becoming increasingly
evident that these options are not leading to a sustainable state in our drilling environment. This has caused

significant frustration among stakeholders (Hossain & Al-Majed, 2015).

The main challenge was to implement the preferred optimization solution without a global track record.
Additionally, we needed a full agreement from Aramco to trial test our new solution on their active

projects, without incurring any additional costs or failures during the trial phase.



This research aims to analyze the impact of optimization on reducing the cost of constructing wells in the
oil and gas industry. It will provide a real-life example of full implementation in wells completed for Saudi

Aramco, both onshore and offshore fields.

3 Research Problem

While constructing the well, not doing the job right the first time can increase costs, which might end up
suspending the whole project as it exceeds the original planned and estimated project costs and timeline.
The research problem will address theoretical and empirical gaps.

3.1 Theoretical Gaps

The lack of understanding of the importance of fully applying optimization in drilling and completion
projects on both types of projects for oil and gas resulted in blindly repeating the same process and making
the same mistakes while not considering any other solution that could reduce the risk and faults of
resolving the main issue, which is the integrity of the casing or tubular, while doing conventional drift

operations.

3.2 Empirical Gaps

The shortage of research shows the time and cost savings of applying new techniques to consider and
recognize operational problems without waiting to run the checkout equipment at the end of the job, which
can result in double the cost of the whole project once repeated due to the late discovery of problems in

casing or tubulars, and which can affect the next phase of drilling or completion for the same project.



4 Research Significant

The importance of the theoretical and empirical aspects of this research is to close the gaps as well as
improve the use of optimization in drilling and completion projects in both the oil and gas industries.

This search aims to conclude the following:

4.1 Theoretical Significant

This research will result in the development of a new operational plan and procedure that will help to
improve the total process of doing the planned jobs and applications for Saudi Aramco by helping to
identify any bad joints in either casing or tubulars before it is too late by applying an immediate inspection

to all the joints without interrupting the normal operations of running in holes.

4.2 Empirical Significant

By applying a single example of optimization, the drilling and completion operations can run smoothly
while meeting both the cost and timelines of the oil and gas drilling program, which results in significant
time and cost savings by discovering any problems ahead of time and with no additional risk at all.
Additionally, to complete all the needed and planned steps in a total health- and safety-risk-free working

environment.

5 Main Research Question

Based on all the above, this research will answer the below question:

“How can we reduce the cost of well construction for both oil and gas projects by implementing an
optimization technique that can discover any problem at the early stage while ensuring successful

operation without additional risk or cost beyond budget?”



6 Main Research Sub-Questions

e What impact does optimization have on the economy of oil and gas operations?
e How does empowerment affect budgets and the economy when optimizations are applied?
e What is the effect of adopting a cost-conscious approach for the entire process of oil and gas

operations while applying optimizations?

7 Research Objectives

The general objective is to explore the relationship between cost reduction and optimization techniques in the
oil and gas projects in Saudi Aramco.

The sub objectives will be:

o Identifying the effect of optimization in the oil and gas industry.
« Identifying the effect of optimization on the budget and economy of the oil and gas projects.

« ldentifying the effect of applying optimization techniques on the cost-consciousness of oil and gas
projects.



8 Research Hypotheses

e Main hypothesis H1:

o There is a significant correlation between optimizing the process of constructing oil and gas
projects and reducing their costs.

e The first sub-hypothesis Ha:

o There is a significant correlation between optimization and budget savings in oil and gas
investment projects.

e The second sub-hypothesis Hb:

o There is a statistically significant relationship between optimization in the process of oil and gas
projects and cost-consciousness.

e The third sub-hypothesis Hc:

o There is a significant relationship between optimizing the process of oil and gas project
construction and reducing their costs.



9 Research Model
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Figure 1: Proposed Research Model

10 Research Proposed Location

This research will be conducted in Dhahran, which is a city situated in the Eastern Province of Saudi Arabia. It
serves as a significant administrative hub for the country’'s oil industry. For the past 90 years, Dhahran has been

the headquarters of Saudi Aramco and is also the largest gated compound owned by the company.



11 Research Methodology

Interpretivism

Quialitative

Longitudina
I

Figure 2: Proposed Research Methodology



12 Suggested Research Structure

Chapter 1: Introduction

Chapter 2: Literature Review

Chapter 3: Research Methodology

Chapter 4: Statistical Analysis

Chapter 5: Findings, Discussion and Conclusion

Figure 3: Suggested Research Structure
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