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DESIGN DRILLING REPORT SYSTEM TO INCREASE EFFECIENCY
AND REDUCE DRILLING TIME CYCLE

ABSTRACT

The petroleum industry has a rich history of developing innovative technology; in
today’s world, it is all about the digital distribution era. When digital is embraced,
the reporting system helps to realize thousands of dollars impact to the operations,
the world of business needs a strategic response, the research is an integration that
combines three systems in one place, technology, petroleum, and management.

Embracing digital is a profound change that creates significantly higher value; this
value can be seen clearly by increasing production to faster, providing a safe
environment, lower cost, and creating a better experience for all crew team members.

It can be applied to all business functions of the drilling operation; it is a track record
that helps to track the operations.

With the long history of technology and engineering, starting from 1859 with the
first oil discovery followed by wire line 1927, seismic survey 1928, deep water 1949,
shale 2010, and till our day, innovation is ingrained into the DNA of the oil and gas
industry.

This research deals with the complete design of an engineering program from scratch
and management for managing projects in the oil fields. In addition to solving
problems related to drilling. Most fields suffer from different types of problems; for
this study, abnormal and lost circulation problems exist for the formation under
study. It also represents fast communication and approves decisions to make
regarding unexpected issues. With the improvement of artificial intelligence, the
software will be able to help the field crew to work on drilling operations in a simple
way; the system has a high-security level regarding data.

It provides protection and specific data transformation among the crew members; it
provides more efficiency with a high percentage of detection problems and also
reduces the nonproductive time with creating fast reports and analyzing to give the
full image of the operations.

Also, it shows the process of reading and saving field data for two different fields to
a cloud to help reflect the analysis and reporting process of the system.

The set of data used for this study is from Iragi petroleum fields to solve the gaps that
have been found in the fields.

The data is a set of various drilling data such as depth, density, viscosity, cementing,
casing, mud type, daily mud cost, total mud cost, time of operations, safety, and mud
losses. Basic information includes well name, location, type of information type of
well, rig type, drilling capacity, and contractor.

Keywords: Management, Petroleum, Technology, Prediction, Software
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VERIMLILIGIi ARTIRMAK VE SONDAJ ZAMAN DONGUSUNU
AZALTMAK IiCIN SONDAJ RAPOR SISTEMI TASARLANMASI

OZET

Petrol endiistrisi, yenilik¢i teknoloji gelistirme konusunda zengin bir ge¢cmise
sahiptir; gliniimliz dlinyasinda, her sey dijital dagitim ¢agiyla ilgili. Dijital
benimsendiginde, raporlama sistemi operasyonlar {izerindeki binlerce dolarlik etkinin
farkina varilmasina yardimci olur, is diinyasinin stratejik bir yanita ihtiyaci vardir,
arastirma ii¢ sistemi, teknoloji, petrol ve yonetimi tek bir yerde birlestiren bir
entegrasyondur.

Dijitali kucaklamak, 6nemli 6l¢iide daha yiiksek deger yaratan derin bir degisikliktir;
Bu deger, iiretimi daha hizli artirarak, giivenli bir ortam saglayarak, maliyeti
diisiirerek ve tiim ekip tiyeleri i¢in daha iyi bir deneyim yaratarak agikca goriilebilir.

Sondaj operasyonunun tiim is fonksiyonlarina uygulanabilir; operasyonlar: takip
etmeye yardimci olan bir gegmis performans kaydidir.

1859'dan ilk petrol kesfiyle baslayip ardindan 1927'de kablolu hat, 1928'de sismik
arastirma, 1949'da derin su, 2010'da sist ile baslayan uzun teknoloji ve miihendislik
tarihi ve gliniimiize kadar, yenilik petrol ve gaz endiistrisinin DNA'sina islemistir. .

Bu aragtirma, petrol sahalarindaki projelerin yonetimi i¢in sifirdan bir miihendislik
programinin eksiksiz tasarimi ve yoOnetimi ile ilgilidir. Sondajla ilgili sorunlari
¢6zmenin yani sira. Cogu alan farkli tiirde sorunlardan muzdariptir; Bu ¢alisma ig¢in,
incelenen formasyon igin anormal ve kayip sirkiilasyon sorunlar1 mevcuttur. Ayni
zamanda hizli iletisimi temsil eder ve beklenmeyen konularda alinacak kararlar
onaylar. Yapay zekanin gelismesiyle yazilim, saha ekibinin sondaj operasyonlarinda
basit bir sekilde ¢alismasina yardimci olabilecek; Sistem, verilerle ilgili olarak
yiiksek giivenlik diizeyine sahiptir.

Miirettebat {iyeleri arasinda koruma ve 6zel veri doniisiimii saglar; tespit sorunlarinin
yiiksek yiizdesi ile daha fazla verimlilik saglarken, operasyonlarin tam goriintiisiinii
vermek i¢in hizli raporlar ve analizler olusturarak verimsiz gecen zamani da azaltir.

Ayrica, sistemin analiz ve raporlama siirecini yansitmaya yardimci olmak i¢in iki
farkli alan icin saha verilerinin okunmasi ve bir buluta kaydedilmesi siirecini
gosterir.

Bu c¢alisma i¢in kullanilan veri seti, sahalarda bulunan bosluklar1 ¢c6zmek i¢in Irak
petrol sahalarindan alinmistir.

Veriler, derinlik, yogunluk, viskozite, ¢imentolama, kaplama, ¢camur tiirii, giinlik
camur maliyeti, toplam ¢camur maliyeti, ¢caligma siiresi, glivenlik ve camur kayiplari
gibi ¢esitli sondaj verileri kiimesidir. Temel bilgiler arasinda kuyu adi, konumu, bilgi
tiirii, kuyu tiirti, techizat tiirii, sondaj kapasitesi ve yiiklenici yer alir.

Anahtar Kelimeler: Yonetim, Petrol, Teknoloji, Tahmin, Yazilim
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1. INTRODUCTION

A blend of technology required to run a successful petroleum operations, this will
include technology, and software development has the effect in amplify it is
effectiveness with applied management techniques , managing a project with the
right principles makes the best business decision which will lead to lowest project
cost while meeting all project goals , defining a project scoop , creating project
schedule , managing team and delivering updated information fast , continuous
proving the project are the main points for todays and future petroleum projects. The
research aim is to create software using programming languages for petroleum
engineering industry especially drilling engineering to reduce nonproductive time
and increase efficiency of drilling and to predict problems for the well. helps to
gather, track, and analyze data to help making the right decisions. it is a software of
reporting directly from fields to office, detailed reports will be built in a very fast
time, helps to track teamwork through the project, helps to a proper planning and
controlling a different type of projects, monitor the progress, prevent burn out by
sending the facts to the right people at the right time. The study emphasize on filling
the obstacles that facies petroleum industry by creating a high accuracy reports,
accurate data transfer which is mean minimizing personal exposure and human error
which consider one of the main problems that the software will be solving , many of
petroleum reports has a wrong data and that’s because it has been created manually
and because technology drives todays and according to the big data base of the
industry and to simulate evaluation , the software focuses on automotive reading and
recording for data , also adding geological reports to predict problems which leads to
high efficiency because in petroleum wells the problem is almost certain to be
occurred which is going to save cost (drilling consider one of the most costly
operations) this study will enhance the working field life and gives high accuracy to
work and the most important thing in this software is the type of entering the industry
in to the world of artificial intelligence.1.2 General Information about the Area of
Study.



The area of the study represented by two fields located in Iraq , one of them located
in the southern-east of Iraqi- Iranian borders while the other allocated in the central

of Iraq in the Mesopotamian basin.

1.2.1 Fields under Study

Abu Ghirab oilfield is considered one of the important fields located in the Missan
governorate in southeastern Irag and close to the Irag-Iran border about 175km north
to the Basra city. It ranges about 30km x 6km with north and south domes
structurally. From top to bottom, the strata drilled in Abu Ghirab oilfield include
Tertiary Upper Fars formation, Lower Fars formation, Tertiary Jeribe formation to
Cretaceous NahrUmer Formation. The Lower Fars has 5 lithological members.
Tertiary Asmari is the mainly reservoir in Abu Ghirab oilfield, it has the geothermal
gradient of 2.3 °C/100m, The initial formation pressure for Asmari reservoir is
4730psi which is equivalent to pressure gradient of (Figure 1.1). The reservoirs
belong to the normal pressure system (Hussain, n.d.)The reservoir pressure drop due
to the production and currently the pressurecoefficient is 1.03gm/cc.(Castolin
Eutectic, 2000) and (Report Approved Procedure, 2015).

Ahdeb oil field is located in the Mesopotamian basin in central Irag within an
anticline running from northwest to southeast,seven oil-bearing layers exists in the
eastern part of the field but with only one oil-bearing layer in the western part, the oil
production and migration process and the formation of the structural trap. Most of
the oils in the area, with pristane/phytane < 1 and a high relative abundance of
hopanes above C30, are from the Upper Jurassic and Lower Cretaceous Chia Gara
Formation, while some oils are from the Lower Cretaceous Ratawi and Zubair
Formations. The Middle-Upper Cretaceous deposits in the area consist of limestone

cherts, packstones, and wackestones. ((Hemmati-Sarapardeh et al., 2020).

The field produced over 52.93% of its total recoverable surplus, with its peak
production in 2015, which was approximately 133.42 thousand BPD of crude oil and
condensate, Based on the economic assumptions, production will continue until the
field reaches its economic limit in 2046. The field currently accounts for about 1% of

the country's daily production (Deng et al., 2018).
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Figure 1.2: Map of Al-Ahdeb Oil Field in the Mesopotamian Basin with Boundaries
of the Major Tectonic



1.2.2 Formations under study

1.2.2.1 Abu GhirabOQil field

Table 1.1: Geological Formation and Lithological Description for the Well AGCS-

42
Top .
Stratum Depth | Thicknes Lithology description
s (m)

(m)
The upper and middle parts consist mainly of massive
claystone intercalated with thin to moderately thicksandstone
and siltstone. The lower part is massive claystone intercalated

U F; 1 /

PPSRTmR 2 with thin Anhydrit and siltstone. The lithology on the bottom
is moderate reddish brown and bluish gray claystone divided
by offwhite anhydrite overlap on Lower Fars

mbs | 2201 345 Mamly consists of thin and massive anhydrite and shale
interbed.
Mba | 2546 213 Mainly consists of thin to thick and massives shale, anhydrite
and Salt.
Lower Fars Mb3 | 2750 117 Mainly consists of thin to thick and massives Anhydrite,
Shale. and Salt.
Mb2 | 2876 28.3 |Mainly consists of massives Salt.
mb1 | 20043 4.7 Mainly consists of thin to thick and massives Anhydrite,
Shale and Dolomite.
Jeribe 2046 91 The lithology consist mainly of Dolomite, Anhydrite
/Eup interbedded with Shale and Siltstone.
Uppe
r 3037 109 The lithology consist of Limestone Interbedded with Shale,
Kirku Dolomite, and Argillaceous Limestone.
Asmari k
Middl
e- . . T
Low | 3146 80 The lithology consist of Shale Interbedded with Limestone
g and Sandstone.
Kirku
k
j1) 3226

Source: (Deng et al., 2018)




1.2.2.2 AhdebOil field

Table 1.2: Stratigraphic Section of the Targeted Oilfield
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1.2.3 Oil wells

1.2.3.1 Abu Ghirab oilfield
AGCS-42

Table 1.3: Well Basic Data

(1) Well Name : AGCS-42
(2) Rig No | BHDC-43

(3) Location

. Missan ollfields locate in the Missan province in southeastern
Geographic  Looation of Iraq and close to the Irag-lran border

Structure Location
Platform  Coordinates : X: 728426m Latitude:
2 3582951m  Longitude:

(4) Well Profile : Vertical well
(5) Well Type : Davelopment well
(6) Well Depth :

Basic 0 Depth RKB RKB Elevation: 168.00 m

Proposed Waell Depth:  3223.00 m  Jertical Depth: 322300 m

Actual  Well  Depth:  3226.00 m  Jertical Depth: 322600 m
(7) G.L. Elevation: 10.70
(8) Operating Time:

Spud Time: Spud 1:  2015-Mar-15 09:00 Spud2: 2015-Mar-16 05:00
Spud 3:  2015-Mar-19 17:45 Spud4: 2015-Apr-09 21:30
Spud 5:  2015-Apr-28 20:00
Drilling to TO&POOH: 2015-May-13 02:00

Finish Drilling Date: 2015-Jun-02 13:00

Testing Time :
Abandoning Time :

Removing Time :
Drilling Duration: 190000  hoursor:  79.17 days

Whole Well Duration hours or: days

Source: (Deng et al., 2018).




1.2.3.2 Ahdeb oilfield
Well AD4-X4H(AD-407)

Table 1.4: Well basic data for ahdeb oil field.
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1.3 Statement of Problem and Solution

1.3.1Problem definition

After gathering data and analyzing them, problems allocated in the wells are stated
clearly. Problem definition states what problems need to be solved by Defining the

project scope, Keeping the team focused, and keeping the project on track.
Before designing the system, a solution to the problem at hand must be found.

The first thing to remember when designing the system is that the analyst may
initially find more than one solution. Nevertheless, the final solution or product can
only be one. A thorough analysis of the data collected in the data collection phase
can help arrive at a unique solution. The proper definition of the problem is also

critical to solving the drilling problems.

1.4 Objectives and the Aim of the Study

It is a fully integrated and automated workflow that streamlines planning for future
petroleum wells to be drilled.



Avoiding drilling problems, predicting, creating a complete report analysis, shifting
the work to dedicated software to help drill performance, creating a controlled

management plane, and enhancing decision making.

The system provides fast and secure access to data and information, brings flexibility
and versatility, and leverages data to document and identify best sharing across the

team.

Empowering teams to create technically and economically feasible drilling programs
in hours with a cloud solution; unleash the full potential of an engineer's skills with a
web-based, interactive, standardized, and automated solution built on proven to
ensure increased efficiency, reduce npt and cost.

Allows to bring all the relevant information in one place and helps provide the
flexibility for the team to co-innovate alongside the plan, design, and deliver safe,
cost-effective. Analyze the time and resources spent on each step of the well drilling
process (business process management) and use the lessons learned to optimize

future wells.
Adaptive & Reliable analysis of the data.
The aims of the study:

e Construct a solution to save companies from drilling problems.
e Develop it to an automation level to be instead of the classic work.

e Enables to find out the best solution in the future planning.
As a result, we will gain the below benefits:

Reducing the cost.

Increase efficiency.

reducing non-productive time.

minimizing personal exposure and human error.
predicting some of the drilling problems.

tracking the project.

N o g bk~ w DR

emphasizes filling the obstacles that facies the petroleum industry by creating

a high-accuracy report.



2. LITERATURE REVIEW

One of the oldest technologies on earth is drilling engineering, and the technological
advancement in the area is recognized by engineers, scientists, researchers, and the
petroleum industry. The success key to the drilling industry has been the results of

the utilization of technological advancement.

Because of the challenges that face petroleum companies in the exploration of
petroleum in areas which is remote, deepand challenging to reach, whether on land or
offshore areas, gaps have been found in drilling technologies the scientific and
technological advancement could not reduce the risks and data uncertainties in
drilling operations to the desired level since sustainably performing drilling
operations don’t have priority in an era of continuously increasing demand for oil
and gas and increasing costs of projects. Unfortunately, for the petroleum industry
still perceived as one of the expensive branches of modern industries (Hojageldiyev,
2018).

In today's world of increasing speed, competitiveness, and complexity, technicians
and managers face a need to achieve absolute efficiency. While they exceed one
goal, another sets the bar even higher and requires additional improvements. This
efficiency wusually results from leveraging experience and knowledge and
transforming it into an improved method at the most competitive cost. NAP Staff
January 20, 2016 (Sabri et al., 2015).

For efficient and safe drilling operation, the knowledge of pore pressure and fracture
pressure gradient for the formation is the primary step in avoiding drilling problems,
Wellbore instability, kick, and loss of circulation through fractures are the most
significant problems observed during petroleum drilling (Wickrama& Ratnayake,
2016).

Formation pore pressure can be determined with information from several sources,
all these sources should be utilized during planning, executing, and analyzing drilling

efforts, reservoir engineers, geologists, and geophysicists can make significant



contributions, particularly regarding stratigraphic correlations. Shale is fine-
grainedclastic mineral especially quartz and calcite.1Shale is the predominant
lithology found in petroleum basins. Most drilling and seismic travel times take place
in shale, mechanically shale remains the least understood rock type because lack of

reliable pressure measurements (Baker,1995).

In 1975, Eaton found a method for calculating pore pressure using the empirical
parameter for many inputs. It shows a good correlation because the empirical

parameter can be calibrated with real well data (Chen et al., n.d.).

Most of the fields in world suffer from mud losses during drilling operations,
therefore, lost circulation is a complex problem to prevent or mitigate during drilling,
treatments for lost circulation can be applied to reduce losses through a corrective

approach or to prevent losses through preventive approaches, also known as.

"Wellbore reinforcement” Therefore, it is essential to explore and find alternative
techniques in order to avoid or mitigate the troublesome problem, as this will
positively impact the oil industry, especially on the time and cost of drilling

operations (Mud et al., n.d.).

The Oil and gas industry contributes toeconomy as one of itssignificant sectors ,by
taking advantage of the most challenging, demanding and exciting engineering, As
the O&G industry has become financially attractive yetto risky to be implemented.
It’s essential to look into the effective way of managing the O&G projects (Rahman
etal., 2017).

The value for the accurate drilling data cannot be overemphasized, actual data is the
foundation of the post well project evaluation and review, all the collected
information becomes extremely useful, from its analyzation until the time it can be
relied upon as a planning tool, well site information is used by all levels within the
industry sectors , from the morning tour driller through the drilling engineering
sections of the operator and service companies (Development, 2004).

Improving project performance in the petroleum industry by embracing automation,
project production and digital technologies, advanced analytics, and agile way of
working (Practice, 2019).

Projects drive change which means a step into the future with a fully controlled

management perspective. Projects drive the changes in the petroleum companies.
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From a business perspectivea project aims to move a company from a state to
another to achieve specific goal. The desired outcome of the change brought about
by the project is called the future state for the project . For some projectsthis may
mean creating a transitional state where multiple steps are taken along a continuum
to reach the future state. Successful completion of a project results in the company
transitioning to the future state and achieving the specific goal. PMBOK® GUIDE.

There are four main building
blocks for reshaping the oil and
gas industry.

Project
Production
Managerment

The power
of advanced
analytics

Agie in
front-and
development

McKinscy
& Company

Figure 2.1: The Four Main Building Blocks For Re-Shaping The Industry
Source: (Reinventing Construction : A Route To Higher Productivity, 2017)

The Oil and gas industry takes a vital role in nation-building, even though each
facility has unique requirements. With millions of dollars needed to get an O&G

project off the ground, appropriate initiatives are essential to ensure the success of a
given project (Al-Ali, 2017).

Artificial intelligence;

In the early 1990s, artificial intelligence and machine learning started to be used in
thesolving of engineering-related problems, engineers and scientists started
wondering how this technology achieves its predictive goals. The reason behind the
fact that engineering application of Al and ML, to a large extent, quite clearly has to
do with the historical problems of the application of traditional statistics in solving

engineering related problems (jpt).
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Over the past two decades, the petroleum industry worldwide has seen a rapid
increased for the using of artificial intelligence (Al) applications.

This increase the number of applications of Al , due to the greater availability of

human experts and the publication of a more significant number of case studies.

Artificial intelligence (Al) is the technology and scienceof developing intelligent
machines. Al is dedicated to developing ways to have computers perform tasks

previously thought to require human intelligence (Hossain, 2016).

Artificial intelligence is controversial because it involves issues such as the
architecture of the brain and human intelligence; artificial intelligent is generally
used in computer system that use programs with appropriate computer
hardware, Therefore, it generally looks like a scientific illusion story for unknowns.
Artificial intelligence is sometimes referred to as machine intelligence (Solanki et al.,
2022).
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3. THEORETICAL BACKGROUND

3.1 Drilling Engineering

3.1.1 Preface

Drilling engineering is one of the branches of petroleum engineering that deals with
drilling different types of wells to develop the reservoir using incompatible
techniques. Several formulas used in drilling engineering to determine essential
parameters such as mud weight, mud rheology ,weight on the drill bit, pumping rate,

and rock and drilling fluid properties (Outline, 2019).

Through petroleum engineering, society has discovered alternative energy sources,
including heavy oils. Petroleum engineering is closely related to many other

engineering fields and geology.
What does a petroleum engineer do?

Petroleum engineers focus on studying and evaluating gas and oil deposits to analyze
their viability. They may examine maps of these deposits to find the best and most
efficient ways to develop these energy resources and determine where to drill wells.
The primary goal is to ensure the most economical production from a reservoir while

maintaining environmental and safety standards.

3.2 Programming Languages

3.2.1 Preface

Many programming languages have existed in today's world; technology is
constantly evolving. As technology advances, more tools will be needed to make
software for these technologies.

Each project Has Different Needs and Goals.

There are so many programming languages that not all of them will meet a
company's goals. Some programming languages are better for certain types of tasks

than others.
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Which programming language to use?

There is a straightforward answer: instead of searching for the programming
languages themselves, thinking about the project's end goals will lead to that
decision; the main reason there are many programming languages is that different
tools are required to solve different problems. Each programming language has
certain features and characteristics that make it suitable for specific tasks.

3.2.2SQL

SQL stands for Structured Query Language; used to manage and organize data in
databases. SQL consists of declarative and commands statementsacts as instructions
to the database in order toperform tasks.

Database in SQL Server consists of a wide range of tables that store a particular set
of structured data, a table contains a set of collectionas a rows called records or
tuples and columns called attributes, each column in the table designed to
storespecific type of information, such as names, dates, dollar amounts, and numbers.

SQL is designed to manage an extensive set of data stored in a database system; with
today’s development of data, it has significantly extended for the projects run in

today’s business world that requires processing for an extensive set of data.

3.2.3 Visual basic or vb.net

VB.net is a simple, object-oriented, and modern programming language developed
by Microsoft to combine the net framework,power and Language Runtime with

productivity benefits.

Visual Basic runs on the. NET framework, it has full access to the.net libraries also
it’s a very productive tool for quickly building a wide range of Windows, office,

web, and mobile applications.

Visual basic is not case-sensitive language it treats everything as an object, Easy
multithreading that allows applications to perform multiple tasks at the same time.
3.2.4 Python

Python considered as an object-oriented, interpreted, high-level programming
language with a dynamic semantics. Its highly built-in data structures combined with

dynamic binding and dynamic typing, the use as a scripting language in order to
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connect existing components. Python's easy to learn, simple syntax emphasizes
readability, it reduces the cost of program maintenances and supports modules,

which encourages program modularity.

Many Python interpreters and an extensive standard library are available.

3.25HTML

HTML is defined as an acronym for Hyper Text Markup Language used to create

web applications and web pages.

Hypertext: Hypertext means "text within the text." Text that contains a link is

hypertext. Hypertext is the way of linking two or more web pages together.

A markup language defined as a computer language that applies formatting and
layout conventions to a text document. A Markup language makes the text more
interactive and dynamic. It can transform the text into images, tables, and links.

3.2.6 Java

Java is one of the popular programming languages developed in 1995.

Oracle owns it and more than 3 billion devices running Java.

Java used for:- Desktop applications, Mobile applications, Web applications, Web

servers, application servers, and Database connection

The usage of Java comes with it is the ability to work on various platforms

(Windows, Linux and Mac)

Java is an object-oriented programming language that gives programs a clear

structure and allows code reuse, which reduces development costs (w3schools.com).

3.3 Al in Petroleum Fields

3.3.1 Preface

Improving oil and gas industry performance using artificial intelligence for data
analytics. Data analysis is one of the most important and solid applications of
technology in the petroleum industry. It uses artificial intelligence based on facts
such as field measurements and data to model a physical phenomenon. The goal of
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the technology is to avoid simplifications, assumptions, bias, and preconceived

opinions,

the incorporation of explainable artificial intelligence is the key for petroleum data
analysis . While petroleum data analysis uses actual field measurements as amain

building blocks for modeling the physical phenomena.

The main application of artificial intelligence and machine learning is to define how
this technology achieves its predictive goals in the petroleum industry in solving

engineering problems,

Oil field is already timed expected to tap 125 billion barrels of oiland this trend could
affect 20,000 companies associated withoil business. Therefore, almost all will need
data analytics to integrate technologies throughout the oil and gas lifecycle to gain a
competitive advantage. With Big Data, companies can save costs and capture large
amounts of data in real-time. the use of analytics can help increase production by 6-
8%. (Satavisa June 22, 2021)

This study sheds light on how an intelligent model will bring improvements to solve
many problems related to the petroleum fields from different standing points of

viewincluding robustness, accuracy, and generalization.

3.3.2 Benefits from Al
Improving decision making;

Artificial intelligence enables speed and accuracy. The ability to highlight
nonobvious correlations in the data sets through rapid data analysis and processing
dramatically improves decision-making at scale.Al helps companies plan for the

future by allowing them to learn from past problems and act in real-time.

Automated learning enables not only analysis of hidden patterns and better predictive

models but also hyper-personalization.

For Business process optimization it is Increase productivity and operational
efficiency are the main reasons for using Al. Using Al could reduce headcount,
while the time saved leads to significant cost savings ,as a result of Al investments

frees up employees to focus on being more creative.
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3.3.3 The prediction technique

In today's world's powerful transformation of the petroleum industry, data is
considered to be the new oil; Data Drilling is a basic , simple analysis technique
helps to uncover the root causes of trends, used to analyze data in the reports, charts
and spreadsheets. Drilldowns are the most common type of data drilling. Drilldowns
provides detailed view of the data behind summary information in the reports.

Data Drilling is a business intelligence technique for analyzing information by
providing a different view of the data in the charts and reports. It is a valuable and
simple tactic that can help uncover the root cause of trends. Often, drilldowns can
provide organizations with incrementally more detailed views of information that
allow determining the exact factors causing trends or anomalies (Andy Morris,
2021).

3.3.4 Drilling data analysis to improve drilling performance

Drilling performance usually refers to the efficiency of the drill bit, drill string, and
drilling rig in achieving the total depth of the hole. Whenever drilling engineers look
for the insights leading to improve drilling performance, drill data analysis is used,
these insights must come from drilling data that reflects a realistic picture for the
subsurface conditions and steers.

Drilling data analyzation used to improve drilling performance for a long time but
technological advances simplified the process. Technology has allowed petroleum
professionals to measure, store and collect more significant amount of data-often
called "Big Data" From the exploration to decommissioning nearly all disciplines
involved in the oil and gas industry can benefit from Big Data analytics to improve

the quality of decisions, avoid errors, and optimize production (Andy Morris, 2021).

3.4 Common Drilling Problems

The prediction of abnormal pressure zones and the estimation of the pore pressure
gradient considered as one of the main factors for designing a well; pore pressure can
be measured in permeable formations using a repeat formation test (RFT), drill stem
test (DST), or estimating by using several methods, depending on the period of

obtaining specific data.
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The first step to building any drilling problem is to estimate the overburden pressure
gradient for the targeted formation (Hussain, n.d.) (Heriot-Watt University, 2005).

3.4.1 Preface

The drilling crew uses drilling mud, casing, and cementing to manage the pressure
inside a well during drilling, fluids contained within the pores of a rock formation
exert pressure on the well bore that known as pore pressure; as rig crews drill ahead,
they use drilling mud to balance pore pressure, the mud circulates down through the
drill string and back up the casing to the rig, the weight of the mud balances the pore
pressure, and the mud circulation carries away cutting if pore pressure exceeds mud
pressure fluids from the well formation can flow into the well bore causing a kick as
the crew drills deeper, the pore pressure typically increases at some point the drilling
crew can no longer use mud to balance this pressure without fracturing the formation

above.

3.4.2 Method of Prediction Pore Pressure and Detection Abnormal Pressure

Zones

The surface survey is the primary source of data for predicting the abnormal
pressures in the area or from the data of previous wells drilled in oil fields. Analysis
of the geophysical data provides a comprehensive idea of the subsurface geologic
conditions that could indicate the presence of an anomalous pressure zone.
Completion reports from previous wells provide information on the weight of drilling
fluid, problems such as sticking of pipes, loss of circulation, or the occurrence of a
wellbore. Well log data or information from the mud log is also important in

predicting anomalous pressure formations (Hussain, n.d.).
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Where:

—: Pore pressure gradient (psi/ft).

%: overburden pressure gradient (psi/ft).

dcn: de-exponent normal and supposed at a specific depth.

dco : observed dc-exponent at the same depth.

3.4.3Abnormal pressure zone identification using dcExponent method and

etalons equation

Eaton (1975) has developed an equation to predict over pressure zones and he has
developed the calculations of pore pressure gradient using dc-exponent (Eaton,
1975).

3.4.4 Pore pressure gradient

In drilling operations kicks needs to be avoided, borehole instabilityand circulation
loss due to fractures as much as possible by choosing the mud weight. The
information about formation pore pressure and fracture gradient very essential for

selecting a safe range of a mud weight.

When the pressure of the mud (mud weight times vertical depth) in a highly
permeable formation below the pore pressure, a kick will be initiated; if this occurs
in an essentially impermeable formation, the well might collapse. This provides a
lower limit for the mud weight in the terms of safety, in many cases drilling is

underbalanced to increase the rate of penetration (ROP).

Pressure will exceed the local drawdown with formation pressure (fracture gradient
times the vertical depth) and a fracture forms. With the loss of circulation, the
fracture increases when mud pressure exceeds the minimum horizontal earth stress
(the lowest principal stress),this operation represents the upper limit on the weight of
the drilling mud, horizontal stresses can be much higher than pore pressures, in that
case a suitable safe range for mud weight can be calculated. However, possible

downhole shear failure imposes other constraints on the mud weight, especially in a
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very highly deviated well. Of course, unusually the high pore pressures or the
presents of a weak formations causes potential problems for drillers, a high or low
earth stresses can also cause unexpected difficulties. Moreover, pore pressure
prediction is particularly important for drilling operations. It can improve the quality

of decisions and the economics of drilling (Lesage; et all, 1991).

3.4.5 Formation pore pressure

Usually, the pore fluids are considered to be in hydrostatic equilibrium from the
surface to the depth reached; this will provide a simple prediction for the pore

pressure.

For the water density of 9 Ibm/galthe gradient equals 0.47 psi/ft), which is less than

the realistic pressure gradient for the mud (Drilling manual, 2020).

3.4.6 Abnormal pressure

Formation pressures that exceed hydrostatic pressure (Pr>PHy) in a given geologic
setting are defined as abnormally high formation pressures.

Abnormal high pore fluid pressures are encountered worldwide in formations that
range in age from the Cenozoic era Pleistocene age to the Paleozoic era (Cambrian
age). (Walter H. Fertl).

3.4.7 Subnormal pressure

Subnormal pressure usually occurs naturally in formations that have experienced a
drop in pressure due to deeper burial by tectonic movement or often due to the
production of formation fluids in an old field that contributed to the depletion of a
formation. Subnormal pressure is the formation pore pressureproportional to the
depthwhich is less than the hydrostatic pressure gradient of .465 psi/ft. (Oklahoma
Administrative, 2013)

3.4.8 Over burden pressure

The overburden pressure defined as the vertical pressure that exerted on a zone by
rock the total weight of the rock grains and trapped fluids' weight. The depositional
Pressure at a specific point is a function of the mass of rock and fluid above that
point. Thus, the fluid's and rock's average density above pointofinterest must be

determined in order to calculate over burden pressure at any depth, for the average
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density of (fluids & rock) in the pore is called( bulk density of the rock). In addition,
over burden pressure varies in different formations and regions due to the different

densities of the formation (Khoshnaw, et all, 2020).

3.4.9 Fracture pressure (FP)

It is known as the downhole pressure the formation can withstand before it cracks or
fails. It can also be represented as the pressure at which circulating fluid is lost. As
reservoir pressure decreases, fracture pressure decreases. Therefore, the fracture
pressure gradient must know before drilling the wells to avoid losing circulation
because the formation fractures by choosing the wrong mud weight. Consequently, it
IS necessary to determine the relationship between the fracture gradient of the
formation and the bottom (Hossain, 2016) and (Khoshnaw, et all, 2020).

3.4.10 Drilling fluid

Drilling muds are a combination of synthetic and natural chemical assemblies used to
cool and lubricate drill bit and cleaning the bottom of the hole, transport the cuttings
that resulted from drilling process to the surface, control the formation pressure, and
improving the function of drill pipe and downhole tools. Drilling muds usually
divided into two types: -Waterbased drilling muds and oil-based drilling muds, each
type requires specific additives. mud base type used depends on the well and
formation requirements, and the requirements for the disposal for the fluid when it’s

no longer needed (Petroleum Engineer's Guide 2021).

3.4.11 Kick

A kick is the unwanted flow of fluids inside the formation into the wellbore. The
consequences of a kick include lost operating time, hazardous high pressure and gas
operations, and possible equipment losses (ranging from stuck tubular to loss of the
drilling rig) while attempting to regain control of the well. If the blowback is
detected and brought under control promptly, it can be managed and safely removed
from the well. If the blowback continues, it may not be able to be brought under

control. This is referred to as a blowout or an uncontrolled kick.

Since a kick can occur at any time, it must be recognized, identified, and responded

to any warning signs of a kick. These signs either indicate that blowout conditions
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exist or that the well may be causing blowouts. It is prudent that all possible means
are employed to prevent blowouts (Wickrama & Ratnayake, 2016).

3.4.12 Lost circulation

The process of controlling and preventing the loss of the drilling fluid circulation is a

problem that is often encountered during the drilling process.

The loss of the drilling fluid cycle is defined as the amount of drilling fluid or cement
slurry used in drilling lost rotation within the cavities of rock formations. The
amount of loss ranges from a gradual drop in the drilling fluid level in surface

reservoirs to a complete loss of the fluid—the return from the well.

The loss of drilling fluid and its expensive compounds represent one of the harmful
effects suffered by the oil industry when checking the drilling fluid cycle. It
considers the loss during drilling, the blockage of drilling pipes, the problem of wells
breaking out, and cavitation. The excess of rock formations is another important
influence that makes the process of controlling the loss of fluid circulation. Drilling
and preventing its occurrence are one of the oil industry's challenges. Loss of
circulation can occur in all types of rocks, but fragile and cavitated rocks. The loss
usually occurs in soft formations such as sandstone. The loss also occurs due to its
high permeability on the one hand and its ease of cracking on the other hand.
However, in hard rocks such as stone Lime and dolomite, loss occurs due to cavities,

caverns, natural fissures, and fungi (Husam, nd.).

3.5 Petroleum Project Management

3.5.1 Preface

The oil and gas industry projects are one of the most significant running projects that
use the concept of project management, which is using tools, processes and
techniques that put a sound foundation for the organizations to achieve specific
objectives and goals, different projects may be needed to accomplish different goals
and objectives for the project or the company.

Projects can be grouped into one program, a program is the definition of group
subsidiary programs, related projects and program activities that are managed in a

coordinated specific manner to obtain benefits.
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As mentioned by Eduardo and Sergio (2010) (Lima Peru, 1-3 December 2010).

project management is a combination of sciencewhich follows a systematized
processand art, requires creativity to convert human ideas into actual realities,on the
other hand, as defined by PMI (2013), project management is the application of
skills, knowledge, techniques, and tools to project activities to meet the project
requirement (PMI, 2013) and (PMBOK)((Sabri et al., 2015).

Project progress and achievement are made by properly managing and controlling
the problem, followed by the next steps (JN Dunster, drilling manual).

Stage 1- planning.

Stage 2- contracts management.

Stage 3-site supervision.

Stage 4- closeout.

3.5.2 Cost of drilling sector or cost management

Cost is an important Factor for determining the feasibility of power generation from
geothermal sources, accounting for 42%-92% of total power plant costs and 30%-

70% of initial capital costs (hussianrabia).

Factors affecting the cost of a completed well include: - Final well depth - Well
diameter -Type of rock formation to be drilled - Casing program- Remoteness of well
site - Chad Augustine, J. W. (2006). A comparison of geothermal drilling costs with
oil and gas drilling costs. The final sheet that summarizes the drilling costs is usually
referred to as the AFE, The AFE sheet also includes: a summary, project description,
and breakdown of expenditures, partner shares, and breakdown of well costs

(hussianrabia).
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4. METHODOLOGY

4.1 Preface

Methods and technique

The first step of the research is to collect the data from petroleum fields, the
collection of the data will be about drilling sector as it consider one of the most
dangerous and high costly one , also for the importance of the drilling data , the data
should be collected from the rigs that has problems encountered during drilling to
include in the research and provide the best solutions to solve it by software and
avoid it in the future with creating all types of reports especially that the system of
reports in the field has lacking at some points , the next step will be analyzing and
studying all types of drilling data especially the mistakes that happened and the
losses resulted from that to create an organized plan for data usages , reaching to the
step of creating the software and According to the big explosion of data and
programming methodology and automotive evolution ,The method used in this
research considered to be the programming languages which is focusing on SQL ,
python ,visual basic. By creating a database at first using SQL program, then using
python and visual basic and according to the importance and progress of these
languages in the primary time, they are the world's most popular programming

languages and are commonly used by major companies.

By creating the servers to send, read and save data, then to begin to analyze, create
reports, and predict problems, of course adding equations, options, and other further
adding. By that, time will be minimized; the cost will also be minimized and provide

a more comfortable workflow for the environment in the field.

This project uses a software development methodology/process, also known as the
software development lifecycle, to set the rules for a successful completion of the
project. The decision for a methodology depended on the project requirements and
time frame. The development work is divided into different phases depending on the

chosen development methodology.
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The problem is divided into procedures or code blocks, each of which performs a
task. All procedures taken together form the entire program. The solution revolves
around entities or objects that are part of the problem. The solution deals with how
the data associated with the entities are stored, how it behaves, and how they
interchange with each other to provide a cohesive solution. Each entity performs its
task and is self-sufficient. These entities are then combined to form the complete
solution. A combination of more than one of these methods is chosen in software
development. Note that the problem must be divided into smaller units for each

method discussed.

4.2 Model Development

The model developed primarily used a standard data science process, enabling

flexibility, quality, and simplicity in the model development and deployment phases.

Refine model inputs and

porameters if needed

Figure 4.1: Getting Started
The data that has been collected from fields are two types:

1-the data set taken from Al-Ahdab field was used to show the program's ability to
read the data accurately and upload it to the site; this data can be considered
theoretically as the actual data during the drilling, but for the difficulty of obtaining

the actual data from the companies during the drilling.

The Excel sheet report is equipped with different data related to the drilling process;
the program was made in an artificial intelligence way to read the daily files of
drilling wells in the same sequence. The program also allows the feature to change
variables via the Internet. The program has been prepared to read Excel according to
the lines and columns of the available sheet. It is possible to increase a specific
feature, change the values for this feature, and then control its appearance on the

page to display data.
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Why machine learning method has been adopted to read, save, and analyze data to
create reports instead of human checking and manual creation for reports in the 5th

chapter.

As for the data collected from the Abu, Gharb field will be presented in the program
in the prediction method part, which means that drilling problems that occurred in
previous wells for specific layers will be predicted. This will lead to a stop in the
drilling process, increasing the cost and exposing the drilling process to potential
danger. This method will prevent drilling Problems and avoid them for future wells,

increasing the drilling process's efficiency and reducing human errors.

The data was adopted to analyze and create a special report related to the drilling

process for the well.

Using VB.Net to
create second Creating the website
Collect data software(read and (third software)
saving data)

Using VB.Net to

Analyzing the create first Using python to

predict future
problems

collected data software(sheet
transfer)

Start creating the Create data base

reporting system using SQL Result

Figure 4.2: Diagram to Describe the Used Methods and Techniques
4.3 Reporting System Description

The system is divided into three software. For the first one, it is the main job to read
the data and upload it to the server. This software is available to the client or drilling
company during or after the drilling process, depending on the company or client's
goal of how to use the program as we described previously. For the research case, it
can show its ability to read data and analyze the data to create reports and make
important decisions, as will be explained later.

The second software's main job is to read the data in the database and upload it to the

cloud.
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FTP is the data transformation method from the first software to the second. FTP
(file transfer protocol) refers to the rules governing how computers transfer files
from one system to another all over the Internet. FTP is used to send files between
computers; FTP works by opening two connections that link the computers, trying to
have a connection in between.

One connection is designed for the commands and replies sent between the two

clients, and the other channel handles data transfer.

4.4 Data Base Creation Using SQL

The first step is creating the database using SQL.

SQL Server database diagram is a powerful tool, The tables in the database diagram
are not independent. Any change to the tables with this tool directly affects the table
architecture in the database. The table's geometry depends on the basic principles and
points dealt with in the project, which consists of a specific company, followed by a
specific project in a specific field and site. Each field consists of several wells, and
each well consists of several measurement points; besides the controlling user who

has the authority to manage the project.

Each table contains a unique ID; using IDs to key tables means changing the content
as needed without having to repoint things, connected through The Primary Key

constraint uniquely identifies each record in a table.

The second step starts working on vb.net by going to create a new project and start
by designing the form which represents the first software, Windows Forms, or what
can be called a smart-client component of the .NET Framework.

It has a range of sets from managed libraries that enable typical applications for
different tasks. These tasks are reading and writing to the file system, using this
development environment of vb.net to create it. Windows Forms applications that

can display information.

Forms are visual displaying surfaces where information can be displayed. A variety
of controls placed in the form that can be display buttons, text boxes, and list boxes
and to give actions to form or to give the main job to be acted and seen on the form
will be through writing the specific codes that deals with the first or the second

software main job.
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Figure 4.3: Data Base Relational Diagram

For the second software same principle will be used for windows forms; it will only
differ. In the essential work principle for the second one and different code writing

related to what needs to be seen in the form.

4.5 Sheet Transfer

Excel Sheet Transfer by FTP

-y

s ceomes (@ soee

Figure 4.4: First Software As Shown In a Windows Form Application Using FTP
Method

28



4.6 Reading and Saving data to Data Base

Reporting System Petroieum Server

Read Reciving Data and Save in Database

Figure 4.5: Second Software As Shown In Windows Form Application

[ e )

Excel Sheet Transfer by FTP

Setting

" Aute-Start send to cloud gl-Files f
St0p v ] Excel-Files .  logger.

7/26/2022 3:13:45 AM Excel Sheet 425 Copied Succssfully
7/26/2022 3:13:59 AM Exce! Sheet 4.26 Copied Succssfully
7/26/2022 3:14:02 AM Excel Sheet 4.27 Copied Succssfully
7/26/2022 3:14:06 AM Excel Sheet 4 28 Copied Succssfully
7/26/2022 3:14:10 AM Excel Sheet 4.29 Copied Succssfully
7/26/2022 3:14:20 AM Exce! Sheet 4,30 Copied Succssfully
7/26/2022 3:14:23 AM Excel Sheet 5.1 Copied Succssfully
7/26/2022 3:14:31 AM Excel Sheet 5.2 Copied Succssfully
7/26/2022 3:14:33 AM Excel Sheet 5.3 Copied Succssfully
7/26/2022 3:14:35 AM Excel Sheet 5.4 Copled Succssfully

7/26/2022 3:14:41 AM Excel Sheet 5.5 Copled Succssfully

Figure 4.6: Process of Reading the Data
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Excel Sheet Transfer by FTP

Seting

" Aot [ sendrocics

e

Figure 4.7: The Process of Reading the Data Form the Excel Sheet to Send It after
Process Complete

2. SheetDatefFormate3 ~

r.SheetDateFormated

SheetTransfer

Excel Sheet " & CopiedWorks

The file transfer will start from the beginning, are you sure?

Cancel

Figure 4.8: Represents the Logs While Reading and Uploading Data, In Case of Any
Error, It Can Be Saved On Logs File
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Figure 4.9: Shows the Reset Button and Its Ability to Re-Starting the Reading and
Uploading Information from the Beginning (Re-Run the Software)

Reporting System Petroleum Server

1:36:56 PM Software Stan

45 15 PM Sheet '] _20220729133612556 xisx' saved successfully
2 1:37:17 PM Sheet '1_20220729133615338 xisx' saved successfully
1:37:18 PM Sheet ']l _20220729133617602 xisx’ saved successiully

712'9/"0"‘ 1:37:20 PM Sheet "1 _20220729133619934 xisx' saved successtully

Figure 4.10: The Second Software Working Principle

If files successfully saved in data base and end of software is the final step depends

on the amount of the data provided every day.
The re-set button is to clear the data base from old data uploading

For the codes used to create the system it can be found in appendix.
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4.7 Web Results

j_f Praject Overview

u / /

u ’ 7

u 7 / x
u 7 Py 4 S

Figure 4.11: Represents the First Web Page That Shows the Main Projects For the
Field, Each Project Has a Site and Each Site Has a Well
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Figure 4.12: The Measurement Points of the Well

Opeo Name Colmmfr  RowNr  Nombal  Tolerance Upper Toleranos Lower Values Cowmt Last Valoe Deiew

Figure 4.13: Represents the Measurement Points of the Well
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Figure 4.14: Editing Measurement Point

Data uploaded to the server and connected in a specific diagram related to the scope
of a project through the database represented here can be edited, or we can add a new

point, and the system will automatically read it.

Figure 4.15: Shows Different Options That Can Be Used In the Web Page, It Also
Shows Detailed Well Information
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Figure 4.16: Represents the Analysis Section

A report can be generated to a specific email address to provide all necessary
information about the well; it also shows the ability to define if operations go well or
not by the status, according to tolerances upper and lower that the field worker can
include in the system, in case of any error above or below that, it will be clear and

noticeable by status field, as shown above, it can also create a chart to represent

value.
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Figure 4.17: The Prediction Method Using Python to Perform the Activity

34



The prediction method used python coding to perform the activity on the web.

Several python codes were used to predict the abnormal formation pressure and
layers that might have lost circulation, this prediction for the Abu-Garib oil field to
prevent problems drilling for future wells to be drilled. Data from the field was
collected, and the Eatons equation was used to perform to pore pressure gradient to
predict unsatiable pressure, .as shown above.

Upper Fars and Middle-Low Kirkuk formations are normal pore pressure zones
about (0.46) psi/ft. Chapter five results and discussion 95, Lower Fars formation
begins from Mb5, a transition zone; Mb4, Mb3, and Mb2 are abnormal high-pressure
zones about (0.7- 0.8) psi/ft, and Mbl is a transition zone. 3. Jeribe-Euphrate and

Upper Kirkuk formations represent abnormal low-pressure zones.
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Figure 4.18: Longitudinal Section Showing Depth with It Units for the Formations
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Table 4.1: Eaton’s Result for Gradient Pore Pressure

200 4 oK

2m ox

202 oK

The result from the Eatons equation will be gradient pore pressure as gradient
pressure is needed to predict; a simple step was taken, which is the division of the
final result of pore pressure on depth. For example, for depth 200, the pore pressure
was calculated as 334.26. For that case, we need to divide 334.26/200 to have pore
gradient pressure.

As seen above, for these depths, the status is ok, the pore pressure is normal, and no
problems have occurred.

Table 4.2: Prediction Results
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Table 4.3: Prediction Results Show Stable Status

223 OK
224 0K
225 0K
226 0K
227 OK
228 0K
229 0K
230 oK
2n 0K
232 OK
233 0K
234 OK
235 0K
236 OK
Table 4.4: The Rest of Values for Deeper Depth
247 0K
248 0K
249 OK
250 OK
25 0K
252 OK
253 0K
254 OK
255 0K
256 OK
257 0K
258 0K
259 0K
4N nK
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Table 4.5: Some Depth Starts to Read NOK Status

4 ¥ &%
COMPANY_Y
15

0 wirk me

& 117 s i

un

Table 4.6: Status for Depths

COMPANY_1
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Table 4.7: Different Readings for Pressure Status

pa o
2229 %
un oK
pa ] 0%
289 ox
0% ok
2391 0%
o o
1390 ox
139 ox
2395 o
% Wos
w Hox
239 ox
Table 4.8: NOK Pressure Status
540 NOK
ME
2548 W
2548 K
255 NOK
2551 N
P22 o
2583 oK
255 K
2555 oK
255 oK
857 NoX
255 oK
55 M
2560 L v
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Table 4.9: Different Readings for Pressure

bt}

b}

)

n

M

an

NOs

NOA

NOM

Table 4.10: Normal Reading for Pressure
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o

o
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There is an abnormal pressure occurs in the formation, which is considered as a red
alarm for drilling operation; abnormal pressure leads to causes a kick which will lead
to a blowout if not also controlled we notice in the rest of the formation after
abnormal pressure occurs lost circulation noticed which means the leaking of the

drilling fluid inside the layers of the formation.
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5. CONCLUSION

5.1 Conclusion

This chapter summarizes the results of the calculations that have been used for the
prediction method and summarizes the importance of analysis that can be used in the

reporting software.

Significant reduction in the losses of drilling sector is possible, can predict any event

regarding the petroleum sector.

e The result of calculating pore pressure using Eaton’s equation will be divided
by Its corresponding depth to calculate gradient pore pressure. Pore pressure

gradient used to predict insatiable pressure zones.

For this research and according to the available data, the pore gradient pressure was
estimated.

For the prediction of the abnormal pressure and abnormal lower formation pressure
zones, Eaton equation used to estimate pore pressure gradient by applying d-

exponent method.
The depth of the calculated zones from 200 to 3226

e According to geological reports, it was proved that from 200 ft to almost
2000ft are normal pressure zones.

e gradient pressure consider as a fixed number which equals 0.46 psi/ft for
normal pressure zones and to predict abnormal or subnormal pressure zones a

minimum and maximum pressure rang has been taken from (200-2000 ft)

e The gradient pore pressure for depths from 2000 ft 3176 ft was automatically

compared to normal gradient pressure to predict

As can be noticed from the prediction chart in chapter four that upper Fars and lower
Kirkuk formations are normal pressure formation as for lower Fars formation for the

MBS5 unit it considered as transition zone.
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Lower Fars formation. Pore pressure gradient value of this formation varies from one
location to another. The causes of abnormally increasing in pore pressure at Lower
Fars formation are the nature of sedimentation layers in this formation and the
external pressures applied from the vertical and lateral directions. The lateral stresses
are the results of the movement of Arabian plate and its shock with the Eurasian

plate.

Lower Fars Formation

Sl 67% shale, 31% anhydrite, 1% limestone,
1% salt

62% shaie, 27% anhydrite, 2% Emestone,
9% sai
53% shaie, 44% anhydrite, 3% salt

,,,,,

1% shale, 99°% sal

1% shale, 98% anhydeite, 1% dolomite

Undercompaction of shale

Figure 5.1: Lower Fars formation under Compaction of Shale

Depositional effect/ Undercompaction of

shale
1. Normal compaction case

Wclght of sediments

. -

Escape of water within pores

~ Porosity decrease with depth

» Density increase with depth = o = o]

~ Resistivity increase with depth Overload over the matrix only

Figure 5.2: Depositional Effect/ Under Compaction of Shale
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Undercompaction case
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Over pressure formation

Figure 5.3: Under Compaction Case: Abnormally High Porosity

For MB4, MB3 AND MB2 lower Fars formation it is represented as abnormal

pressure formation.

Also, can be noticed from the chart that jeribleeuphrate and upper Kirkuk formation

considered as abnormal lower pressure zone.
For the middle low Kirkuk formation, the pressure will be normal again.

The steps that are taken to reduce nonproductive time and where to make the biggest

improvement?

The NPT that comes with the planning and execution between well work scope,
saving time and reducing the total duration of the well is critical in today’s market a

slight deviation from plans has tremendous impact on the overall cost of the well.

The reporting system is a drilling analytic solution for applying continuous
improvement, cycle in real time to address a wild variety of problems so

optimization the drilling operation can be done easily.

By proactively optimizing drilling operations problems can be tracked to lower well

cost.
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A powerful analytic tool for visualizing deep insight to the operations, to better
define invisible lost time and reduce NPT.

The reporting system solution is engineered to help predict a head of the bit

continuously optimizing the operations.

The program designed to deal with all kinds of potential errors during data entry such
as time and date, usually in oil fields, data is entered in different formats, because of
the code programming it became easy to deal with these errors to obtain a correct

data flow.

Achieving greater operational efficiency relies on evaluating everyday performance
against agreed benchmarks, this calls for operational monitoring to obtain quality
data across the entire drilling operation , all the digital data can be supported by daily
reports and contextual analysis to capture downhole and time flat , by the reporting
system operational performance can be evaluated with automated analysis and that’s

when the Al has a big impact on drilling efficiency.

Using the reporting system will help preventing blow outs which will save well cost
from 10,000,000% to 15,000,000$ lost.

Pressure prediction helps to identify changes needed for primary well control
(drilling mud) density for future well drilling to prevent unstable pressure problems.

Saving almost 9 days from NPT increase of kick

Helps to prevent human losses on drilling fields in case of blow out

Automatically analysis and results at the same time( no need for manually data entry)
Fast and secure reporting analysis

The prediction of abnormal pressure at lower fars zones provided a solution to well
control by changing mud density for the formation in future wells to be drilled for

same field.
Increase the efficiency by using Al methods to prevent human error

A report can be generated to a specific email address to provide all necessary

information about the well
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5.2 Recommendation and Future Work
e [t’s recommended to use the software by drilling crew to avoid drilling
problems and to create best solution for future planning
e Applying the study on more fields with complex problems
e Using the system from the starting of planning the well till well shut down

e Connecting the software with sensors to read and calculate real time data for

each log parameter in order to maximize the ability of prediction

e Using the system not only to drilling sector but for all petroleum fields

industry
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APPENDIX

Appendices -1: A Few Examples of the Codes Used for the Project
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The above codes represents first software
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The above coding explains second software

b

Application.myapp
Assemblylnfo.vb

b [EJ Resources

b LF Settings.settings
"-B References

=l 1013

B

F |

A A A A A T A

b
b

'JJ

=
-
.
-
.1
-
.

1 bin

5 Account.aspx

5 Account_Edit.aspx

TN Account_Edit.as, w.designer.vb
T Account_Edit.aspx.vb

Chart.aspx
GradientPressure.aspx
J Logout.aspx
J MPoint.aspx
J MPoint_Edit.aspx
J MPoint_List.aspx

5
=]
1]
=
—
b

J Well.aspx
J WellMPoint_Edit.aspx

clsCookies.vb

B Handler
B img
M js

obj

=l Python

data.txt
main.py
Temp.xlsx
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Some of the codes used in creating the web:

o S b
+ °
Login ’ VA - |
st
Poiwan
Perrweteres e
.
"
"
"
-
"
"
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Above some of the codes used in designing the project for designing the web HTML

and java script programming languages were also used for the design.
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RESUME

Hawraa Ahmed AL
EDUCATION
e Master 2019 — 2022 : Istanbul Gedik University - Engineering
management master’s degree.
e Bachelor 2013 — 2016 : Baghdad University - Baghdad \Iraq

Petroleum Engineering BSC Full B.sc in this field

LANGUGES:

e Arabic : Mother Tongue
e English: Proficient in Speaking and Writing.
e Turkish: Beginners’ Level.

SKILLS

Ability to work under pressure, work with a team, positive attitude, self- directed and
confident decision maker, strong work ethic, ability to prioritize, multitasked and
exceptional management.

COMPUTER SKILLS:

Computer Use

Internet User

Emails

Microsoft Word

Microsoft access
Microsoft PowerPoint
Basic of Adobe Photoshop

ADDITIONAL INFORMATION:

Took a course in PMP (Professional project management) and in Global Disaster
Risk Reduction and Management Pathway

e <Took a course in human behavior from Stanford University by Professor
Robert Sapolsky lectures on the biology of behavior evolution.

e Get acourse in a Communications Skills and presentations

e Online Courses in " Management and Leadership: Leading a team " which is
develop business plan and build a team with one of two courses in the
Management and Leadership program.
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Volunteered in refugee camps for local organizations during the presence of
ISIS in Iraq.

Took an advanced English course at British language center (Birmingham
College) in 2017.

FIELD Training under the supervision of Iragi Drilling Company (IDC) at the
south of Irag (BASRA) which was about drilling, production, logging, safety
and included a workshop.

Course Training in Reservoir Management at the University of Baghdad
which was about computer programs related to that subject and the study of
the reservoir.
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