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 2مواصفات مقرر: هندسة حفر 

Course Specification of: Drilling Engineering 2 

 

General information about the course ر المعلومات العامة عن المقر   

1.  
 اعن الوقشس

Course Title Drilling Engineering 2 

 سهض الوقشس وسقوه  .2
Course Code and Number PNGE 332 

3.  
 الغاػاخ الوؼروذج للوقشس

Credit Hours 

 Credit Hoursالغاػاخ الوؼروذج 
 الإجوالٍ
Total هحاضشاخ 

Lecture 
 ػولٍ

Practical 
 /ذواسَيعوٌاس

Seminar/Tutorial 
 ذذسَة

Training 

2 - 1 - 3 

 الوغرىي والفصل الذساعٍ  .4
Study Level and Semester Third Level / Second Semester 

5.  
 )إى وجذخ(الوقشس الورطلثاخ الغاتقح 

Pre-requisites (if any) 
PNGE 331 (Petroleum Drilling Engineering (1) 

6.  
 ()إى وجذخالورطلثاخ الوصاحثح 

Co-requisites (if any) 
None 

 الوقشسذسط له َالثشًاهج الزٌ   .7
Program (s) in which the course is offered Bachelor of Petroleum and Natural Gas Engineering 

 لغح ذذسَظ الوقشس  .8
Language of teaching the course English 

9.  
 ًظام الذساعح

Study System Academic year of two semesters 

10.  
 هكاى ذذسَظ الوقشس

Location of teaching the course Faculty of Petroleum and Natural Resources 

11.  
 اعن هؼذ)و( هىاصفاخ الوقشس

Prepared by 
Dr. Ibrahim Ali Farea 

 تاريخ اعتماد مجلس الجامعة  .12
Date of Approval 

2020 

 

 

Course Description وصف المقرر    
 وصف المقرر ر بالعربية لإنجليزيةباوصف المقرر ر 

      The course presents an overview of drilling engineering with 

in-depth treatment of casing, rotary drilling bit, drill string, 

bottom-hole assembly design/evaluation and drilling parameters 

optimization. The student also will be introduced with additional 

topics in drilling engineering, namely various drilling techniques 

such as horizontal and directional drilling, coiled tubing, multi-

lateral drilling, and wellbore surveying techniques. Other topics 

include well design for safety and efficiency and drilling 

economics evaluation. 
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Course Intended Learning Outcomes (CILOs) تعلم المقرر مخرجات  
After completing the course, the student will be able to: :تؼذ الاًرهاء هي دساعح الوقشس عىف َكىى الطالة قادسا ػلً أى 

a1. 

Explain the process and importance of 

casing design, drill string design and 

optimization of the drilling parameters. 

 

a2 – 

a2. 

Classify key aspects of various drilling 

techniques, planning and related control 

and economics. 

b1. 

Analyze the physical forces that affect 

downhole drilling equipment, and casing 

performance. 

 

b1– 

b2. 

Select the most effective drilling technique 

and equipment, based on analysis of 

drilling record and trajectory survey. 

 

b2 - 

c1. 

Design the components of drill string, 

casing string, and hole geometry to meet 

the desired operating. 

 

c1 - 

c2. 
Apply technical and economic constraints 

to optimize the drilling projects 

 
c2 - 

d1. 
Demonstrate good communication skill 

through report writing and presentation. 

 
d1 - 

 

 :مقرر مع مخرجات التعلم للبرنامجال مخرجات تعلممواءمة 
Alignment of CILOs (Course Intended Learning Outcomes) to PILOs (Program Intended Learning Outcomes  (  

 مخرجات التعلم المقصودة من المقرر

(Course Intended Learning Outcomes) 

 مخرجات التعلم المقصودة من البرنامج

 (Program Intended Learning Outcomes( 
 )تكتب جميع مخرجات البرنامج كما هي رمزا ونصا(

a1 

Explain the process and importance of casing 

design, drill string design and optimization of the 

drilling parameters. 
A2 

Define the basic concepts of petroleum 

exploration, drilling and production as 

well as demonstrate global and local 

safety and environment impact on oil 

and gas operations. 
a2 

Classify key aspects of various drilling 

techniques, planning and related control and 

economics. 

b1 
Analyze the physical forces that affect downhole 

drilling equipment, and casing performance. 
B2 

Evaluate well logs and well test 

operations to identify maps of 

reservoir and select the best method of 

petroleum recovery. 
b2 

Select the most effective drilling technique and 

equipment, based on analysis of drilling record 
and trajectory survey. 

c1 

Design the components of drill string, casing 

string, and hole geometry to meet the desired 

operating. 

C1 
 Carry out special engineering design 

in all petroleum engineering projects 
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c2 
Apply technical and economic constraints to 

optimize the drilling projects. 
C2 

Analysis of well logs and well testing 

and practice the techniques for 

constructing engineering graphics. 

d1 
Demonstrate good communication skill through 

report writing and presentation. 
D1 

Collaborate effectively within 

multidisciplinary teams under stressful 

environment and within constraints. 

 

 تاعرشاذُجُاخ الرؼلُن والرؼلن والرقىَن هىاءهح هخشجاخ الرؼلن
Alignment of CILOs to Teaching and Assessment Strategies 

 

 :والرقىَن الرؼلُن والرؼلن شس )الوؼاسف والفهن( تاعرشاذُجُحهخشجاخ ذؼلن الوقهىاءهح أولا: 

First: Alignment of Knowledge and Understanding CILOs 

 هخشجاخ الوقشس/ الوؼشفح والفهن

Knowledge and Understanding CILOs 

 اعرشاذُجُح الرؼلُن والرؼلن

Teaching Strategies 

 الرقىَن اعرشاذُجُح

Assessment Strategies 

- a1 
Explain the process and importance of 

casing design, drill string design and 

optimization of the drilling parameters. 

 Active Lecture 

 Independent 

learning  

 Class discussions 

 Video 

 Written exams 

 Quizzes 

 Oral questions 
- a2 

Classify key aspects of various drilling 

techniques, planning and related 

control and economics. 

 

 الرذسَظ والرقىَن:     هخشجاخ ذؼلن الوقشس )الوهاساخ الزهٌُح( تاعرشاذُجُحهىاءهح ثاًُا: 
Second: Alignment of Intellectual Skills CILOs                              

 قشس/ الوهاساخ الزهٌُحهخشجاخ الو
Intellectual Skills CILOs 

 اعرشاذُجُح الرؼلُن والرؼلن

Teaching Strategies 

 اعرشاذُجُح الرقىَن

Assessment Strategies 

- b1 
Analyze the physical forces that 

affect downhole drilling equipment, 

and casing performance. 

 Active Lecture 

 Problems-based 

learning 

 Class discussions 

 Independent 

learning  

 Tutorials  

 Case studies 

 Written exams 

 Oral evaluation 

 Assignments 

 Reports evaluation 

 Homework 

 
- b2 

Select the most effective drilling 

technique and equipment, based on 

analysis of drilling record and 

trajectory survey. 

 

 :الرذسَظ والرقىَن تاعرشاذُجُح هخشجاخ ذؼلن الوقشس )الوهاساخ الوهٌُح والؼولُح(هىاءهح  ثالثا:
Third: Alignment of Professional and Practical Skills CILOs 

 الوهاساخ الوهٌُح والؼولُحهخشجاخ الوقشس/ 

Professional and Practical Skills CILOs 

 اعرشاذُجُح الرؼلُن والرؼلن

Teaching Strategies 

 اعرشاذُجُح الرقىَن

Assessment Strategies 

- c1 
Design the components of drill 

string, casing string, and hole 
  Active Lecture  Written exams 
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geometry to meet the desired 

operating. 
  Tutorials  

  Class discussions 

  Problems solving 

  Project 

 Group working 

 Homework 

 Project evaluation 

 Reports evaluation 

- c2 
Apply technical and economic 

constraints to optimize the drilling 

projects. 

 

     :رقىَنالرذسَظ وال حهخشجاخ ذؼلن الوقشس )الوهاساخ الؼاهح( تاعرشاذُجُهىاءهح ساتؼا: 
 Fourth: Alignment of Transferable (General) Skills CILOs 

 هخشجاخ الوقشس 
Transferable (General) Skills CILOs 

 اعرشاذُجُح الرؼلُن والرؼلن
Teaching Strategies 

 اعرشاذُجُح الرقىَن
Assessment Strategies 

- d1 

Demonstrate good communication 

skill through report writing and 

presentation. 

 Class discussions  

 Project  

 Preparing scientific 

reports 

 Presentations 

 Group working 

 Reports evaluation 

 Oral Presentation  

 Oral evaluation 

   

 

 Course Content    هحرىي الوقشس 
 

Theoretical Aspect   الجاًة الٌظشٌ هىضىػاخ                                                   

 الشقن

Order 

الوىضىػاخ الشئُغح/ 

 الىحذاخ

Topic List / Units 

 الوىضىػاخ الفشػُح

Sub Topics List 

ػذد 

 الأعاتُغ 
Number 

of 

Weeks 

الغاػاخ 

 الفؼلُح
Contact 

Hours 

هخشجاخ الرؼلن سهىص 

 للوقشس

(CILOs) 

1 

 
Drill string 

- Mechanical properties of Drill 

Pipe 

- Drill-string general design 

criteria 

- Drill Collar selection 

1 2 

a1,b1,c1 

- Drill-pipe design and selection 

- Dog-leg Severity 

- Lateral tool joint loading 

1 2 

2 
Rotary drilling 

bit selection 

- Bit record and dull -grading 

- Bits Selection criteria 

- Break-even analysis 

1 2 a1,b2,c2 

3 

Factors affecting 

rate of 

penetration 

- Rig and Personnel efficiency 

- Formation Characteristics  

- Mechanical factors 

1 2 a1,a2,b1,c1,c2 
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- Drilling fluid properties 

- Hydraulic factors 

4 

Well Casing  

and casing string 

design 

- Casing specifications  
- Casing seat selection 

1 2 

a1,b1,c1,c2,d1 

- Casing string design criteria  

- Collapse  

- Burst 

1 2 

- Tension 

- Special design considerations 
1 2 

5 

Overview and 

directional 

drilling design 

guideline 

- Reasons for Directional drilling 

- Factors Affecting Directional 

Planning 

- Types of well trajectory and 

their features 

1 2 a2,b2,c2 

6 
Directional Well 

Planning 

- Positioning and coordinate 

systems  

- Survey calculation Methods 

- Basic Well Planning  

- Anti-collision and advanced 

well planning 

1 2 a2,b2,c2,d1 

7 

Directional 

Drilling 

Measurements 

and well survey 

- Magnetic and non-Magnetic 
requirements 

- Magnetic single-shot 

instruments 

- Magnetic Multiple-shot 

instruments 

- Gyroscopic measurements 

- Logging while drilling 
- Problems in directional wells 

1 2 a2,b2,c1,c2 

8 

Drilling Tools & 

Deflection 

Methods 

- Drilling Tools (DC, Subs, 
HWDP, stabilizers) 

- Deflection Methods 

(Whipstocks, Jetting, Motors) 

- Bottom Hole Assemblies 

1 2 a1,a2,b1,b2,c1,c2 

9 

Horizontal and 

multi-lateral 

wells 

- Purposes 

- Horizontal and multi-lateral 

wells planning considerations  
1 2 a2,b2,c2 

10 
Hole geometry 

selection 

- Flow String Size 

- Hole - casing annulus  

- Hole - Drill string annulus  

- Bit-casing combination  

1 2 a2,b2,c1,c2 

11 Drilling Costs - Drilling time 1 2 a2,b2,c1,c2,d1 
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and Economics - Drilling cost 

- Drilling contracts 

- Drilling Economics 

 
 ػذد الأعاتُغ والغاػاخ الفؼلُح

Number of Weeks /and Contact Hours Per Semester 14 28  

 

 

 Practical Aspect (if any)                                     ؼولُح )إى وجذخ(         الوىضىػاخ ال  
 

 الشقن

Order 

 الرجاسب الؼولُح/ الرواسَي / ذذسَثاخ
Practical / Exercises/ Tutorials topics 

 ػذد الأعاتُغ
Number of 

Weeks 

الغاػاخ 

 الفؼلُح
Contact 

Hours 

 سهىص هخشجاخ الرؼلن
Course ILOs 

1 Drill Collar evaluation and selection  1 2 
a1,b1,c1,d1 

2 Drill pipe calculations /design/ selection  1 2 

3 

Analyze rotary drill bit record and dull-grading 

system and study of the steps required for 

systematic bit selection  
1 2 b2,c2,d1 

4 
Calculating and plotting graphs factors affecting 

rate of penetration 1 2 b1,c1,c2,d1 

5 Analysis and calculations of Casing seat selection 1 2 

a1,b1,c1,c2,d1, d1 6 Casing design calculation and plotting graphs 1 2 

7 Casing selection procedures  1 2 

8 
Azimuth and inclination angel determination and 

Study of various types of well profiles 1 2 a2,b2,c2,d1 

9 
Calculation methods of planning the directional 

trajectory 1 2 b2,c2,d1 

10 Calculating the trajectory of a well 1 2 b2,c1,c2,d1 

11 
Horizontal and multi-lateral trajectory calculation 

considerations 1 2 b2,c2,d1 

12 

Calculations and selection of  

Hole - casing annulus  

Hole - drill string annulus 

Drill string- casing annulus 

1 2 a2,b2,c1,c2,d1 

13 
Calculate the total drilling time and plot the 

depth-time curve and detailed time estimates 
1 2 

b2,c1,c2,d1 
14 

Analyze and calculate the detailed drilling cost 

and plot the depth-cost curve 
1 2 

 اجوالٍ الأعاتُغ والغاػاخ الفؼلُح
Number of Weeks /and Contact Hours Per Semester 14 28  

 

Teaching Strategies اعرشاذُجُاخ الرؼلُن والرؼلن 
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  Active Lecture 

 Independent learning 

 Video 

 Class discussions 

 Problems-based learning 

  Problems solving 

 Project 

 Tutorials  

  Case studies 

 Group working 

 Preparing scientific reports 

 Presentations 

 

Tasks and Assignments الأًشطح والركلُفاخ 
   

 م
No 

 الىاجةالركلُف/ 
Assignments/ Tasks 

ركلُف ًىع ال
 )فشدٌ/ ذؼاوًٍ(

الذسجح 

 الوغرحقح

Mark 

أعثىع 

 الرٌفُز
Week Due 

 خشجاخ الرؼلن

CILOs 

(symbols) 

1 

Using buoyancy factor or the pressure-area method 

Compute and select required Drill Collar to apply 

desired weight on bit (WOB) for vertical or 

directional drilling well. 

Individ

ual 3 W2 
b1,c1,c2,

d1 

2 
Choose one of the drilling parameters and try to 

determine the optimum operating condition. 
Individ

ual 
3 W6 

b1,c1,c2,

d1 

3 

Design of (Intermediate casing/ Drill-string/ 

optimize drill bit performance) for a particular Well-

X Petroleum field data. As a Project / Case Study. 

Cooper

ative 
6 W11 

b1,b2,c1,

c2,d1 

4 
Calculate and choose Bit-Casing Combinations/ 

Hole - Drill string Annulus/ Casing seat selection.  
Individ

ual 3 W13 
b1,c1,c2,

d1 

   Total Score  15 إجوالٍ الذسجح 

 

Learning Assessment الرؼلن ذقُُن  

 الشقن

No. 
 أًشطح الرقُُن 

Assessment Tasks 
 الرقُُن أعىع

Week due 
 الذسجح
Mark 

ًغثح الذسجح 

ذسجح الإلً 

 حالٌهائُ
Proportion of 

Final 

Assessment  

  هخشجاخ الرؼلن
CILOs (symbols) 

1 Tasks and Assignments W2,W6, W11,W13 20 13.3% b1,b2,c1,c2,d1 

2 Quiz W6 5 3.3% a1,a2,b1,b2 

3 Midterm Exam W8 20 13.3% a1,a2,b1,b2 

4 
Oral Presentation & 

evaluation  
 

W 11 5 3.3% b1,b2,c1,c2 

5 Quiz W12 5 3.3% a1,a2,b1,b2 
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6 Final Exam (practical) W15 25 16.8% b1,b2,c1,c2 

7 Final Exam (theoretical) W16 70 46.7% a1,a2,b1,b2, c1,c2 

 Total  ٍ100.00 150 الإجوال%  

 

Learning Resources   هصادس الرؼلن 
 

Required Textbook(s) ذضَذ ػي هشجؼُي( )لا الشئُغح الوشاجغ  

1. Bourgoyne, A.T., Millheim, K.K., Chenevert, M.E., Young, F.S., 1991, Applied Drilling 

Engineering, 2st printing, Richardson, Texas, SPE. 

2. Robert F. Mitchell, Stefan Z. Miska, 2011, Fundamentals of Drilling Engineering, 1
st
 printing, 

Richardson, Texas, SPE Text Book Series Volume 12.  

Essential References الوشاجغ الوغاًذج 

1. Azar, J.J. and Samuel, G.R.2007, Drilling Engineering, PennWell Publishing Company Tulsa, 

Oklahoma. 

2. William Lyons, first edition 2010, Working Guide to Drilling Equipment and Operations, Gulf 

Publishing Elsevier, USA. 

3.  Hugh Williamson, BP AMOCO UPSTREAM TECHNOLOGY GROUP, September 1999, 

Directional survey handbook, Issue 1. Aberdeen AB10 1SJ Scotland. 

4. Neal J. Adams, 1995, Drilling Engineering, PennWell Publishing company, Tulsa, Oklahoma. 

5. Carl Gatlin Department of Petroleum Engineering, the University of Texas, 2006, Petroleum 

Engineering Drilling and well Completion, Prentice. Hall, Inc. USA. 

Electronic Materials and Web Sites etc. الوصادس الإلكرشوًُح وهىاقغ الإًرشًد 

1- http://www.SPE.org/store 

2- https://en.wikipedia.org/wiki/Directional Drilling 

3- http://petrowiki.org/ Directional Drilling  engineering 

4- http://www.drillingformulas.com/cutting-slip-velocity-calculation-method-1/ 

 

Course Policies الضىاتط والغُاعاخ الورثؼح فٍ الوقشس 
 

1   Class Attendance حضور الفعاليات التعليمية 

- - A student should attend not less than 75 % of total hours of the subject; otherwise 

he/she will not be able to take the exam and will be considered as exam failure. If the 

student is absent due to illness, he/she should bring a proof statement from university 

Clinic. If the absent is more than 25% of a course total contact hours, student will be 

required to retake the entire course again. 

2 Tardy الحضور المتأخر 

- - For late in attending the class, the student will be initially notified. If he repeated lateness 

in attending class, he/she will be considered as absent. 

3 Exam Attendance/Punctuality ضوابط الامتحان  

- - A student should attend the exam on time. He/she is permitted to attend an exam half one 

hour from exam beginning, after that he/she will not be permitted to take the exam and 

https://en.wikipedia.org/wiki/Directional%20Drilling
http://petrowiki.org/Drilling_fluid_types
http://www.drillingformulas.com/cutting-slip-velocity-calculation-method-1/
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he/she will be considered as absent in exam. 

4 Assignments & Projects التعيينات والمشاريع 

- - In general, one assignment is given to the students after each chapter; the student has to 

submit all the assignments for checking on time, mostly one week after given the 

assignment. 

5 Cheating الغش 

- - For cheating in exam, a student will be considered as fail. In case the cheating is repeated 

three times during his/her study the student will be disengaged from the Faculty. 

6 Plagiarism الانتحال 

- - Plagiarism is the attending of a student the exam of a course instead of another student. 
If the examination committee proofed a plagiarism of a student, he/she will be 

disengaged from the Faculty. The final disengagement of the student from the Faculty 

should be confirmed from the Student Council Affair of the university or according to the 

university roles. 
7 Other policies سياسات أخرى 

- - Mobile phones are not allowed to use during a class lecture. It must be closed; 

otherwise the student will be asked to leave the lecture room. 

- Mobile phones are not allowed in class during the examination. 

- Lecture notes and assignments might be given directly to students using soft or hard 

copy. 
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 Petroleum and Natural Gas Engineering تشًاهج:/ قغن

 (1الإًجلُضَح )هقشس: اللغح  م2020 -2019الؼام الجاهؼٍ: 

 2هندسة حفر  :خطح هقشس

Course Plan (Syllabus): Drilling Engineering 2 

 
Information about Faculty Member Responsible for the Course ػي أعرار الوقشس هؼلىهاخ  

 الاعن
Name 

Dr. Ibrahim Ali Farea 
 )أعثىػُا(الغاػاخ الوكرثُح 

Office Hours 
3 

 ن الهاذفالوكاى وسق
Location &Telephone No.  775009252 

 الغثد

SAT 

 الأحذ

SUN 

 الاثٌُي

MON 

 الثلاثاء

TUE 

 الأستؼاء

WED 

 الخوُظ

THU 

 الثشَذ الإلكرشوًٍ
E-mail 

Farea3@yahoo.com       

 

General information about the course هؼلىهاخ ػاهح ػي الوقشس 

1.  
 اعن الوقشس

Course Title Drilling Engineering 2 

2.  
 وسقوه سسهض الوقش

Course Code and Number PNGE 332 

 الغاػاخ الوؼروذج للوقشس  .3
Credit Hours 

 Credit Hoursالغاػاخ الوؼروذج 
 الإجوالٍ
Total هحاضشاخ 

Lecture 
 ػولٍ

Practical 
 /ذواسَيعوٌاس

Seminar/Tutorial 
 ذذسَة

Training 

2 1 - - 3 

4.  
 الفصل الذساعٍالوغرىي و

Study Level and Semester Third Level / Second Semester 

 Pre-requisites  PNGE 331 (Petroleum Drilling Engineering (1)الورطلثاخ الغاتقح للوقشس  .5

 Co –requisite None()إى وجذخالورطلثاخ الوصاحثح   .6

 الوقشسذسط له َالثشًاهج الزٌ   .7
Program (s) in which the course is offered Bachelor of Petroleum and Natural Gas Engineering 

 لغح ذذسَظ الوقشس  .8
Language of teaching the course English 

 هكاى ذذسَظ الوقشس  .9
Location of teaching the course Academic year of two semesters 

 هكاى ذذسَظ الوقشس  .10
Location of teaching the course 

Faculty of Petroleum and Natural Resources 

 تاريخ اعتماد مجلس الجامعة  .11
Date of Approval 

2020 

 

Course Description وصف الوقشس 
The course presents an overview of drilling engineering with 

in-depth treatment of casing, rotary drilling bit, drill string, 
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bottom-hole assembly design/ evaluation and drilling parameters 

optimization. The student also will be introduced with additional 

topics in drilling engineering, namely various drilling techniques 

such as horizontal and directional drilling, coiled tubing, multi-

lateral drilling, and wellbore surveying techniques. Other topics 

include well design for safety and efficiency and drilling 

economics evaluation. 

 

Course Intended Learning Outcomes (CILOs) مخرجات تعلم المقرر 
 :After completing the course, the student will be able to ىف َكىى الطالة قادسا ػلً أى:تؼذ الاًرهاء هي دساعح الوقشس ع

a1 -  a1.  Explain the process and importance of casing 

design, drill string design and optimization of 

the drilling parameters. 
a2 –  a2. Classify key aspects of various drilling 

techniques, planning and related control and 

economics. 

b1–  

 

b1. Analyze the physical forces that affect 

downhole drilling equipment, and casing 

performance. 
b2 -  b2.  Select the most effective drilling technique 

and equipment, based on analysis of drilling 

record and trajectory survey. 

c1 -  c1.  Design the components of drill string, casing 

string, and hole geometry to meet the desired 

operating. 
c2 - c2.  Apply technical and economic constraints to 

optimize the drilling projects. 

d1 - d1. Demonstrate good communication skill 

through report writing and presentation. 

 

Course Content هحرىي الوقشس 
 

Theoretical Aspect ذٌفُز الوىضىػاخ الٌظشَح خطح  

 الشقن
Order 

 الىحذاخ
 ()الوىضىػاخ الشئُغح

Units 

 الوىضىػاخ الرفصُلُح
Sub Topics 

 الأعثىع
Week 

Due 

الغاػاخ 

 الفؼلُح

Con. H 

1 Drill string 

- Mechanical properties of Drill Pipe 

- Drill-string general design criteria 

- Drill Collar selection 

1 2 

- Drill-pipe design and selection 

- Dog-leg Severity 

- Lateral tool joint loading 

2 2 
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2 
Rotary drilling 

bit selection 

- Bit record and dull -grading 

- Bits Selection criteria 

- Break-even analysis 

3 2 

3 
Factors affecting 

rate of 

penetration 

- Rig and Personnel efficiency 

- Formation Characteristics  

- Mechanical factors 

- Drilling fluid properties 

- Hydraulic factors 

4 2 

4 
Well Casing  

and casing 

string design 

- Casing seat selection criteria  

- Casing specifications  
5 2 

- Casing string design criteria  

- Collapse  

Burst 

6 2 

- Tension 

- Special design considerations 
7 2 

5 

Overview and 

directional 

drilling design 

guideline 

- Reasons for Directional drilling 

- Factors Affecting Directional Planning 

- Types of well trajectory and their features 

8 2 

6 
Directional Well 

Planning 

- Positioning and coordinate systems  

- Survey calculation Methods 

- Basic Well Planning  

- Anti-collision and advanced well planning 

9 2 

7 

Directional 

Drilling 

Measurements 

and well survey 

- Magnetic and non-Magnetic requirements 

- Magnetic single-shot instruments 

- Magnetic Multiple-shot instruments 

- Gyroscopic measurements 

- Logging while drilling 
- Problems in directional wells 

10 2 

8 
Drilling Tools & 

Deflection 

Methods 

- Drilling Tools (DC, Subs, HWDP, stabilizers) 
- Deflection Methods (Whipstock, Jetting, Motors) 

- Bottom Hole Assemblies 

11 2 

9 
Horizontal and 

multi-lateral 

wells 

- Purposes 

- Horizontal and multi-lateral wells planning 
considerations  

12 2 

10 
Hole geometry 

selection 

- Flow String Size 

- Hole - casing annulus  

- Hole - Drill string annulus  

- Bit-casing combination  

13 2 

11 
Drilling Costs 

and Economics 

- Drilling time 

- Drilling cost 

- Drilling contracts 

14 2 



Republic of Yemen 

Ministry of Higher Education & Scientific 

Research  

Sana'a University 

Faculty of Petroleum & Natural Resources      

 الجمهوريـــة اليمنــــية
 العـالــي والبحث العلميوزارة التعليـم 

 نعاءــــــــــــــــامعة صــــــــــــــج
 كلية البترول والموارد الطبيعية

 

Prepared by 

Assoc.Prof. Adel Al-

Matary 

Quality Assurance Unit 

Assoc.Prof. Adel Al-Matary 

Dean of the Faculty 

Assoc.Prof. Bassim 

AlKhirbash 

Dean of the Development                                                                                                                                                

& Quality Assurance Center 

Assoc.Prof. Huda Al-Emad 

 

  

 

 
13 

  

                            Rector of Sana’a University 

                        Prof. Dr. Al Qaseem Mohammed Abas 
 

 

- Drilling Economics 

عاتُغ والغاػاخ الفؼلُحػذد الأ  
Number of Weeks /and Contact Hours Per Semester 16  32 

 

Practical / Training/ Tutorials/ Exercises Aspects الجاًة الؼولٍ  هىضىػاخ ذٌفُز خطح   
 

 الشقن
Order 

 الرواسَيالوهام / هىضىػاخ الؼولٍ/ 

Practical/ Tutorials/ Exercises Aspects 

 عثىعالأ

Week Due 

 الغاػاخ الفؼلُح

Cont. H 

1  Drill Collar evaluation and selection  1 2 

2  Drill pipe calculations /design/ selection  2 2 

3 
 Analyze rotary drill bit record and dull-grading system and study 

of the steps required for systematic bit selection  
3 2 

4 
 Calculating and plotting graphs factors affecting rate of 

penetration 
4 2 

5  Analysis and calculations of Casing seat selection 5 2 

6  Casing design calculation and plotting graphs 6 2 

7  Casing selection procedures  7
 

2 

8 
 Azimuth and inclination angel determination and Study of 

various types of well profiles 
8 2 

9  Calculation methods of planning the directional trajectory 9 2 

10  Calculating the trajectory of a well 10 2 

11  Horizontal and multi-lateral trajectory calculation considerations 11 2 

12 

 Calculations and selection of: 

- Hole – casing annulus  

- Hole – drill string annulus 

- Drill string- casing annulus 

12 2 

13 
 Calculate the total drilling time and plot the depth-time curve 

and detailed time estimates 
13 2 

14 
 Analyze and calculate the detailed drilling cost and plot the 

depth-cost curve 
14 2 

الأعاتُغ والغاػاخ الفؼلُح اجوالٍ  
Number of Weeks /and Contact Hours Per Semester 14 28 

Teaching Strategies اعرشاذُجُاخ الرؼلُن والرؼلن 
- Active Lecture 

- Independent learning 

- Video 

- Class discussions 

- Problems-based learning 

-  Problems solving 

- Project 

- Tutorials  

-  Case studies 

- Group working 
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- Preparing scientific reports 

- Presentations 

 

  Tasks and Assignments الأًشطح والركلُفاخ 
  

 م

No 

 الىاجةالركلُف/ 

Assignments 
)فشدٌ/ ًىع الركلُف 

 ذؼاوًٍ(

الذسجح 

 الوغرحقح

Mark 

 أعثىع الرٌفُز

Week Due 

1 

Using buoyancy factor or the pressure-area method 

Compute and select required Drill Collar to apply desired 

weight on bit (WOB) for vertical or directional drilling well. 

Individual 3 W2 

2 
Choose one of the drilling parameters and try to determine 

the optimum operating condition. 
Individual 3 W6 

3 

Design of (Intermediate casing/ Drill-string/ optimize drill 

bit performance) for a particular Well-X Petroleum field 

data. As a Project / Case Study. 

Cooperativ

e 
6 W11 

4 
Calculate and choose Bit-Casing Combinations/ Hole- Drill 

string Annulus/ Casing seat selection.  
Individual 3 W13 

 Total Score 15  إجوالٍ الذسجح  

 

Learning Assessment الرؼلن ذقىَن  
 

 م
No 

 أعالُة الرقىَن
Assessment Method 

 الرقىَن )أعثىع(هىػذ
Week Due 

 الذسجح
Mark 

 %صى الٌغثٍالى
Proportion of Final 

Assessment 

1 Tasks and Assignments W2,W6, W11,W13 20 13.3% 

2 Quiz W6 5 3.3% 

3 Midterm Exam W8 20 13.3% 

4 Oral Presentation & evaluation  W 11 5 3.3% 

5 Quiz W12 5 3.3% 

6 Final Exam (practical) W15 25 16.8% 

7 Final Exam (theoretical) W16 70 46.7% 

 % Total  150 100 الوجوىع 

 

Learning Resources   هصادس الرؼلن 
 

Required Textbook(s) ذضَذ ػي هشجؼُي( )لا الشئُغح الوشاجغ  

1. Bourgoyne, A.T., Millheim, K.K., Chenevert, M.E., Young, F.S., 1991, Applied Drilling 

Engineering, 2st printing, Richardson, Texas, SPE. 

2. Robert F. Mitchell, Stefan Z. Miska, 2011, Fundamentals of Drilling Engineering, 1
st
 printing, 

Richardson, Texas, SPE Text Book Series Volume 12.  



Republic of Yemen 

Ministry of Higher Education & Scientific 

Research  

Sana'a University 

Faculty of Petroleum & Natural Resources      

 الجمهوريـــة اليمنــــية
 العـالــي والبحث العلميوزارة التعليـم 

 نعاءــــــــــــــــامعة صــــــــــــــج
 كلية البترول والموارد الطبيعية

 

Prepared by 

Assoc.Prof. Adel Al-

Matary 

Quality Assurance Unit 

Assoc.Prof. Adel Al-Matary 

Dean of the Faculty 

Assoc.Prof. Bassim 

AlKhirbash 

Dean of the Development                                                                                                                                                

& Quality Assurance Center 

Assoc.Prof. Huda Al-Emad 

 

  

 

 
15 

  

                            Rector of Sana’a University 

                        Prof. Dr. Al Qaseem Mohammed Abas 
 

 

Essential References الوشاجغ الوغاًذج 

1. Azar, J.J. and Samuel, G.R.2007, Drilling Engineering, PennWell Publishing Company Tulsa, 

Oklahoma. 

2. William Lyons, first edition 2010, Working Guide to Drilling Equipment and Operations, Gulf 

Publishing Elsevier, USA. 

3.  Hugh Williamson, BP AMOCO UPSTREAM TECHNOLOGY GROUP, September 1999, 

Directional survey handbook, Issue 1. Aberdeen AB10 1SJ Scotland. 

4. Neal J. Adams, 1995, Drilling Engineering, PennWell Publishing company, Tulsa, Oklahoma. 

5. Carl Gatlin Department of Petroleum Engineering, the University of Texas, 2006, Petroleum 

Engineering Drilling and well Completion, Prentice. Hall, Inc. USA. 

Electronic Materials and Web Sites etc. الوصادس الإلكرشوًُح وهىاقغ الإًرشًد 

1. http://www.SPE.org/store 

2. https://en.wikipedia.org/wiki/Directional Drilling 

3. http://petrowiki.org/ Directional Drilling  engineering 

4. http://www.drillingformulas.com/cutting-slip-velocity-calculation-method-1/ 
 

 

Course Policies الضىاتط والغُاعاخ الورثؼح فٍ الوقشس 
 

1   Class Attendance حضور الفعاليات التعليمية 

- - A student should attend not less than 75 % of total hours of the subject; otherwise 

he/she will not be able to take the exam and will be considered as exam failure. If the 

student is absent due to illness, he/she should bring a proof statement from university 

Clinic. If the absent is more than 25% of a course total contact hours, student will be 
required to retake the entire course again 

2 Tardy الحضور المتأخر 

- - For late in attending the class, the student will be initially notified. If he repeated lateness 

in attending class, he/she will be considered as absent. 

3 Exam Attendance/Punctuality ضوابط الامتحان  

- - A student should attend the exam on time. He/she is permitted to attend an exam half one 

hour from exam beginning, after that he/she will not be permitted to take the exam and 

he/she will be considered as absent in exam. 

4 Assignments & Projects التعيينات والمشاريع 

- - In general one assignment is given to the students after each chapter; the student has to 

submit all the assignments for checking on time, mostly one week after given the 

assignment. 

5 Cheating الغش 

- - For cheating in exam, a student will be considered as fail. In case the cheating is repeated 

three times during his/her study the student will be disengaged from the Faculty. 

6 Plagiarism الانتحال 

- - Plagiarism is the attending of a student the exam of a course instead of another student. 
If the examination committee proofed a plagiarism of a student, he/she will be 

http://www/
https://en.wikipedia.org/wiki/Directional%20Drilling
http://petrowiki.org/Drilling_fluid_types
http://www.drillingformulas.com/cutting-slip-velocity-calculation-method-1/
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disengaged from the Faculty. The final disengagement of the student from the Faculty 

should be confirmed from the Student Council Affair of the university or according to the 

university roles. 
7 Other policies سياسات أخرى 

- - Mobile phones are not allowed to use during a class lecture. It must be closed; 
otherwise the student will be asked to leave the lecture room. 

- Mobile phones are not allowed in class during the examination. 

- Lecture notes and assignments might be given directly to students using soft or hard 

copy. 

 


