
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 

 

  

 

 
1 

  

                            Rector of Sana’a University 

                        Prof. Dr. Al Qaseem Mohammed Abas 
 

 

 

 

 (1مواصفات مقرر: هندسة حفر)
Drilling Engineering (1) Course Specification of 

 

General information about the courseالمعلومات العامة عن المقرر 

1.  
 اعى انًقشس

Course Title 
 (1)هُذعح حفش 

Drilling Engineering (1) 

 سيض انًقشس وسقًه  .2
Course Code and Number PNGE 331 

3.  
 انغاػاخ انًؼرًذج نهًقشس

Credit Hours 

 Credit Hoursانغاػاخ انًؼرًذج 
 الإجًانٍ
Total يحاضشاخ 

Lecture 
 ػًهٍ

Practical 
 /ذًاسٍَعًُاس

Seminar/Tutorial 
 ذذسَة

Training 

2 1 0 0 3 

4.  
 انًغرىي وانفصم انذساعٍ
Study Level and Semester 

 الأول انفصم :انثانثح انغُح

Third Year: First Semester 

5.  
 )إٌ وجذخ(انًقشس انًرطهثاخ انغاتقح 

Pre-requisites (if any) 
 وانغاص انُفط هُذعح فٍ يقذيح

Introduction to Petroleum Engineering 

6.  
 ()إٌ وجذخانًرطهثاخ انًصاحثح 

Co-requisites (if any) 
-- 

7.  
 انًقشسذسط نه َانثشَايج انزٌ 

Program (s) in which the course is offered 
 هُذعح انُفط وانغاص انطثُؼٍ 

 Petroleum and Natural Gas Engineering   

8.  
 نغح ذذسَظ انًقشس

Language of teaching the course 
 انهغح الاَجهُضَح

English Language 

9.  
 َظاو انذساعح

Study System 
 فصهٍ/يُرظى

Semesters , Pace: Full-time 

10.  
 يكاٌ ذذسَظ انًقشس

Location of teaching the course 
 انحشو انجايؼٍ

 " University Grounds "Campus 

11.  
 انًقشس اعى يؼذ)و( يىاصفاخ
Prepared by 

د/ احًذ صانح انغًاوٌ   

Dr. Ahmed Saleh Al-Samawi 

 تاريخ اعتماد مجلس الجامعة  .12
Date of Approval 

0202 

 

 

Course Descriptionوصف المقرر 
 وصف انًمزر ر ثبنؼزثٍخ ثبلإَجهٍشٌخوصف انًمزر ر 

The course main objective of this course addresses to 

learning a fundamental information and principles in 

drilling engineering that the student will later use it to 

prepare and design the drilling and completion well 

program. Course Scope is systematic theoretical study of 

Rotary Rig Components; Hole Problems; Pressure 

Control; Rig Hydraulics; Well Costing; and theoretical 

and practical study of the Drilling fluid. 

نًجبدئ الأطبطٍخ ى انطبنت انًؼهىيبد واٍهى تؼه انًمزر اهذنانهذف انزئٍظً 

فً هُذطخ انحفز انتً طٍظتخذيهب لاحمًب لإػذاد وتصًٍى ثزَبيج حفز وإكًبل 

 ُظزٌخ نًكىَبد يُصخ انحفز انذوارح؛انذراطخ انهى  انًمزراَثبر. َطبق 

  كًهٍذرونٍانانتذفك انتحكى فً انضغظ ؛  انًصبحجخ نؼًهٍخ انحفز؛ًشبكم ان

؛ وانذراطخ انُظزٌخ وانؼًهٍخ   حفز انجئزتكهفخ حظبة ؛   فً انجئز انجتزونٍخ

 .نًبئغ انحفز
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Course Intended Learning Outcomes (CILOs) تعلم المقرر مخرجات  
After completing the course, the student will be able to: :ٌتؼذ الاَرهاء يٍ دساعح انًقشس عىف َكىٌ انطانة قادسا ػهً أ 

a1.  Understand types of rigs and rotary rig components and 
the factors affecting well costs and elements of well 

costing. 

يكىَبد انحفبرح وأَىاع انحفبراد ٌظهز انًؼزفخ وٌشزح 

 ػُبصز، وٌحذد تؤثز ػهى تكبنٍف انجئز وانؼىايم انتً انذوارح،

 حظبة كهفخ حفز انجئز.

a1 -  

a2.  Describe functions, types, properties, additives, 
contaminants and mud solids removal equipment of 

drilling fluid. Also the methods for freeing differentially 

stuck pipe and causes of lost circulation and curing 

methods.  

 والإضبفبد، وانخصبئص، والأَىاع، انىظبئف، ٌذكز

وكذنك  .ويؼذاد إسانخ انًىاد انصهجخ يٍ يبئغ انحفز وانًهىثبد،

أطجبة فمذاٌ دورح فً انجئز والأَبثٍت تحزٌز انتصبق طزق 

 وطزق انًؼبنجخ طبئم انحفز

a2–  

b1.  Work on laboratory equipment to measure drilling fluid 

properties, Rheology, etc.  
 وٌمٍض الأجهشح ولأدواد وانًىاد فً انًختجزؼًم ػهى ٌ

  إنخ. انزٌىنىجٍب، انحفز،خصبئص طىائم 
b1–  

 

b2. Distinguish between well normal and abnormal pressure to 

calculate pressures and pressure gradients. 
فً انجئز وٌحظت  ًٍش ثٍٍ انضغظ انطجٍؼً وغٍز انطجٍؼًٌ

 انضغظ وتذرجه. 
b2 - 

c1. Calculate the Rig power; drilling fluid; Pipe sticking; the 

optimization of bit hydraulics and well costs. 
 الأَبثٍت؛ اطتؼصبء انحفز،طبئم  انحفز؛لىح يُصخ  حظتٌ

 .هٍذرونٍكٍخ انًثمبة انًثهى وتكبنٍف حفز انجئز
c1 - 

c2.  Determine nozzle sizes and flow rate to deliver maximum 

Hydraulic Horse power (HHP) or Jet Impact Force (JIF) 
within specified operating constraints. 

ويؼذل انتذفك نتمذٌى ألصى لىح  بد انًثمبة فىه يمبص ٌىجذ

 ظزوف  ( ضJIFًٍ( أو لىح تأثٍز )HHP) خحصبٌ هٍذرونٍكٍ

 انتشغٍم انًحذدح.

c2 - 

d1.  Demonstrate personal skills and team working ability by 
the collaborative learn assignment. 

ؼًم انجًبػً يٍ ػهى ان مذرحانانًهبراد انشخصٍخ و ٌظهز

 يٍ خلال يهًخ انتؼهى انتؼبوًَ خلال
d1 - 

d2.  Deals efficiently with technology, and operations in 

drilling engineering. 
اَثبر خ نحفز ٍهُذطان انتكُىنىجٍب وانؼًهٍبدٌتؼبيم ثكفبءح يغ  

 .انجتزونٍخ
d2 - 

 

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

 التعلم المقصودة من المقررمخرجات 

(Course Intended Learning Outcomes) 

 مخرجات التعلم المقصودة من البرنامج

(Program Intended Learning Outcomes( 

 )تكتت جًٍغ يخزجبد انجزَبيج كًب هً ريشا وَصب(

a1 Understand types of rigs and rotary rig components and 

the factors affecting well costs and elements of well 

costing. 

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 Describe functions, types, properties, additives, 
contaminants and mud solids removal equipment of 

drilling fluid. Also the methods for freeing differentially 

stuck pipe and causes of lost circulation and curing 

methods.  

A2  -- 

b1 Work on laboratory equipment to measure drilling fluid 

properties, Rheology, etc.  
B2 Evaluate well logs and well test operations to identify 

maps of reservoir and select the best method of 
petroleum recovery. 

b2 Distinguish between well normal and abnormal pressure to 
calculate pressures and pressure gradients. 

B2 -- 

c1 Calculate the Rig power; drilling fluid; Pipe sticking; the 

optimization of bit hydraulics and well costs. 
C3 Deal with the high level of uncertainty in definition and 

solution of petroleum reservoir problems. 

c2 Determine nozzle sizes and flow rate to deliver maximum 
Hydraulic Horse power (HHP) or Jet Impact Force (JIF) 

within specified operating constraints. 

C3  -- 

d1 Demonstrate personal skills and team working ability by 

the collaborative learn assignment. 
D1 Collaborate effectively within multidisciplinary teams 

under stressful environment and within constraints. 

d2 Deals efficiently with technology, and operations in D2 Communicate effectively using modern technology 
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drilling engineering. methods. 

 

 تاعرشاذُجُاخ انرؼهُى وانرؼهى وانرقىَى يىاءيح يخشجاخ انرؼهى
Alignment of CILOs to Teaching and Assessment Strategies 

 

 :ىانرقىَىانرؼهُى وانرؼهًيخشجاخ ذؼهى انًقشس )انًؼاسف وانفهى(تاعرشاذُجُحيىاءيح أولا: 

First: Alignment of Knowledge and Understanding CILOs 

 يخشجاخ انًقشس/ انًؼشفح وانفهى

Knowledge and Understanding CILOs 

 اعرشاذُجُح انرؼهُى وانرؼهى

Teaching Strategies 

 انرقىَى اعرشاذُجُح

Assessment Strategies 

-a1 Understand types of rigs and rotary rig 
components and the factors affecting well costs 

and elements of well costing. 

- Lecture 

- class Discussions 

- Independent-

learning 

- Video 

 

- Quiz 

- Oral questions 

- Written assessments 

 
- a2 Describe functions, types, properties, additives, 

contaminants and mud solids removal equipment 

of drilling fluid. Also the methods for freeing 

differentially stuck pipe and causes of lost 
circulation and curing methods.  

 

 يخشجاخ ذؼهى انًقشس)انًهاساخ انزهُُح( تاعرشاذُجُحانرذسَظ وانرقىَى:    يىاءيح ثاَُا:
Second: Alignment of Intellectual Skills CILOs 

 يخشجاخ انًقشس/ انًهاساخ انزهُُح
IntellectualSkillsCILOs 

 إعرشاذُجُح انرؼهُى وانرؼهى

Teaching Strategies 

 إعرشاذُجُح انرقىَى

Assessment Strategies 

- b1 Work on laboratory equipment to measure drilling 

fluid properties, Rheology, etc.  
- Lecture 

- Class Discussions 

- Project 

- Problem-based learning 

- Tutorial 

- Group working 

- Quiz  

- Home work 

- Exercises 

- Exam  
- b2 Distinguish between well normal and abnormal 

pressure to calculate pressures and pressure 

gradients. 

 

 

 

 

 :يخشجاخ ذؼهى انًقشس)انًهاساخ انًهُُح وانؼًهُح(تاعرشاذُجُحانرذسَظ وانرقىَىيىاءيح ثانثا:
Third: Alignment of Professional and Practical Skills CILOs 

 وانؼًهُحانًهاساخ انًهُُح يخشجاخ انًقشس/ 

Professional and Practical Skills CILOs 

 اعرشاذُجُح انرؼهُى وانرؼهى

TeachingStrategies 

 اعرشاذُجُح انرقىَى

AssessmentStrategies 

- c1 Calculate the Rig power; drilling fluid; Pipe 
sticking; the optimization of bit hydraulics and 

well costs. 

- Tutorial 

- Discussion 

- Problem solving 

- Group working 

- Project 

- Petroleum computer software 

- Quiz  

- Home work 

- Exercises 

- Exam - c2 Determine nozzle sizes and flow rate to deliver 

maximum Hydraulic Horse power (HHP) or Jet 

Impact Force (JIF) within specified operating 
constraints. 

 

 :انرذسَظ وانرقىَىحيخشجاخ ذؼهى انًقشس)انًهاساخ انؼايح( تاعرشاذُجُيىاءيح ساتؼا: 
Fourth: Alignment of Transferable (General) Skills CILOs 
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 يخشجاخ انًقشس
Transferable (General) Skills CILOs 

 اعرشاذُجُح انرؼهُى وانرؼهى
TeachingStrategies 

 اعرشاذُجُح انرقىَى
AssessmentStrategies 

- d1 Demonstrate personal skills and team working 
ability by the collaborative learn assignment. 

 Group working 

 Computer based learning 

 Tasks and Assignments 

 Seminar  

-d2 Deals efficiently with technology, and 
operations in drilling engineering. 

   

 

 

Course Content يحرىي انًقشس   
 

Theoretical Aspect انجاَة انُظشٌ يىضىػاخ  

 انشقى

Order 

انًىضىػاخ 

 انشئُغح/ انىحذاخ

Topic List / 

Units 

 انًىضىػاخ انفشػُح

Sub Topics List 

ػذد 

 الأعاتُغ 
Number 

of Weeks 

انغاػاخ 

 انفؼهُح
Contact 

Hours 

سيىص 
يخشجاخ 

 انرؼهى نهًقشس

(CILOs) 

1 
Rotary Rig 
Component 

Fundamentals; Hoisting System; Drilling Line Design 

Considerations; Rotating Equipment; Circulating 

System; Tubular Goods; Pressure Control Equipment;  
Derrick Capacity and Substructure; and Total Power 

Requirements. 

1 

2 
4 

a1;a2; 

b1;b2 

;c1;c2; 

d1;d2 

2 Drilling Fluid 

Drilling Fluid Functions; Drilling Fluid Additives; 

Drilling Fluid Types; Drilling Mud Properties; Drilling 

Fluid Problems; and Solids Control Equipment. Drilling 

Fluid Calculations: increase mud weight, dilution, 
mixing fluids of different densities, solids analysis, 

solids factions, dilution of mud system, cutting  slip 

velocity determination, and mud pump selection. 

3 

4 

5 

6 

7 

10 

a1;a2; 

b1;b2 

;c1;c2; 

d1;d2 

3 
Hole Problems 

 

Identification of Hole Problems; Differential Sticking;  

Freeing Differentially Stuck Pipe; Mechanical Sticking; 
Free Point Determination; Fishing Operations; Lost 

Circulation; and Other Hole Problems. 

9 2 

a1;a2; 

b1;b2 

;c1;c2; 

d1;d2 

4 Pressure Control 

Introduction; Definitions; Pore Pressure; Causes of 

Abnormal Pore Pressure; Abnormal Pore Pressure 

Evaluation; Measurement While Drilling (MWD) & 

Logging while drilling (LWD) Data; Repeat Formation 
Tester (RFT) Data; and Drill Stem Test (DST) Data. 

10 

11 
4 

a1;a2; 

b1;b2 

;c1;c2; 

d1;d2 

5 
Rig Hydraulic 

 

Pressure losses; Hydraulics Fundamentals; Flow 
Regimes; Fluid Types; Rheological models; Bingham 

Plastic model; Power Law Model; Yield-Power Law 

(Herschel-Bulkley) Model; Practical Hydraulics 

Equations; Optimization of Bit Hydraulics; and Mud 
Carrying Capacity. 

12 

13 

14 

6 

a1;a2; 

b1;b2 

;c1;c2; 

d1;d2 

6 Well Costing  

Reasons For Costing; Factors Affecting Well Costs; 
Drilling Time Estimate; Detailed Time Estimate; 

Elements of Well Costing; Total Well Costs; Non 

Productive Time (NPT); Risk Assessment In Drilling 

Cost Calculations; Technical Limit Drilling; Cost 

Reduction; and Drilling Contracting Strategies 

15 2 

a1;a2; 

b1;b2 

;c1;c2; 

d1;d2 

 
 ػذد الأعاتُغ وانغاػاخ انفؼهُح

Number of Weeks /and Contact Hours Per Semester 14 28  

 

Practical Aspect (if any) )انًىضىػاخ انؼًهُح )إٌ وجذخ 
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 انشقى

Order 
 انؼًهُح/ انرًاسٍَ / ذذسَثاخانرجاسب 

Practical / Exercises/Tutorials topics 

 ػذد الأعاتُغ
Number of 

Weeks 

انغاػاخ 

 انفؼهُح
Contact 

Hours 

سيىص يخشجاخ 

 انرؼهى
Course ILOs 

1 
Laboratory Safety Instructions and Review of Laboratory 
equipment ,  devices, apparatus, and materials. 3 2 b1;b2 

2 
Measurement of drilling fluid weight. Equipment: The mud 

balance 4 2 c1;c2 d1;d2 

3 Measurement of mud viscosity. Equipment: Marsh funnel 

4 
Measurement of pH of mud. Equipment: pH meter and hydrion 

pH dispensers 
5 2 c1;c2 d1;d2 

5 
Determination of mud rheology (Viscosity, Gel strength, and 

Yield point). Equipment: The  Rheometer 

6 
Determination of the loss of liquid from a mud. Equipment: 

Standard API filter press 
6 2 c1;c2 d1;d2 

7 
Measurement of a drilling mud cake and evaluate resistivity. 

Equipment: Digital resistivity meter 

8 
Measurement of the effect of adding bentonite on mud 

properties. 
9 2 c1;c2 d1;d2 

9 
Drilling fluid contamination test (Salt, Gypsum & Cement 

contamination) and their effect on the drilling fluid properties. 

10 
Measurement of solid and liquid content and emulsification 

characteristics of drilling fluid. Equipment: Sand content set, 

fann emulsion and electrical stability testers 10 2 c1;c2 d1;d2 

11 
Measurement of Oil, water, solid and clay content. Equipment: 

Oil/ water retort kit 

 اجًانٍ الأعاتُغ وانغاػاخ انفؼهُح
Number of Weeks /and Contact Hours Per Semester 

6 
12  

 

Teaching Strategies اعرشاذُجُاخ انرؼهُى وانرؼهى 
 Class Discussions 

 Group working 

 Lecture 

 Problem-based learning 

 Tutorial 

 Video 

 Petroleum computer software 

 Computer based learning 

  

  

  

  

  

  

  

 

 

Tasks and Assignments الأَشطح وانركهُفاخ 
   

 و
No 

 انىاجةانركهُف/ 
Assignments/ Tasks 

)فشدٌ/ َىع انركهُف 

 ذؼاوٍَ(

انذسجح 

 انًغرحقح

Mark 

أعثىع 

 انرُفُز
Week 

Due 

 خشجاخ انرؼهى

CILOs 

(symbols) 
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1 Calculation of Rotary Drilling Rig 

Selection 
 

 b1;b2 6 7.5 فزدي

2 Pressure Control Calculation ًَ12 7.5 تؼبو c1;c2; d1;d2 

  Total Scoreإجًانٍ انذسجح 
15   

 

Learning Assessment انرؼهىذقًُُ  

 انشقى

No. 
 أَشطح انرقُُى 

Assessment Tasks 
 انرقُُى أعىع

Week due 
 انذسجح
Mark 

َغثح انذسجح إنً 

ذسجح ان

 Proportionحانُهائُ

of Final 

Assessment 

 يخشجاخ انرؼهى
CILOs (symbols) 

1 
 الأَشطخ وانتكهٍفبد

Tasks and Assignments 
W6 & W12 15 10% 

a1;a2; b1;b2 

c1;c2; d1;d2 

 Quiz W6 5 3.3% b1;b2( 1كىص) 2

3 
 اخرثاس َصف انفصم

Midterm Exam 
W8 25 16.7% 

a1;a2; b1;b2;c1;c2 

 Quiz W12 5 3.3% b1;b2( 2كىص) 4

5 
 اخرثاس َهاَح انفصم )ػًهٍ(

Final Exam (practical) 
W 15 30 20% 

a1;a2; b1;b2;c1;c2 

6 
 اخرثاس َهاَح انفصم )َظشٌ(

Final Exam (theoretical) 
W16 70 46.7% 

a1;a2; b1;b2;c1;c2 

 Total  ٍ100.00 150 الإجًان%  

 

Learning Resources يصادس انرؼهى 
 )اطى انًؤنف، طُخ انُشز، اطى انكتبة، دار انُشز، ثهذ انُشز(. APAحظت َظبو انًزاجغ  تىثك

Required Textbook(s) ذضَذ ػٍ يشجؼٍُ( )لاانشئُغح انًشاجغ  
1. Well Engineering and Construction,  Hussain Rabia, 2010  

2. Drilling Engineering Laboratory Manual , 3003 

Essential Referencesانًشاجغ انًغاَذج 
1. Applied Drilling Engineering, Bourgoyne and Young  by SPE 1991 

Electronic Materials and Web Sites etc.انًصادس الإنكرشوَُح ويىاقغ الإَرشَد 
www.drillingformula.com  

 

 

 

Course Policies انضىاتط وانغُاعاخ انًرثؼح فٍ انًقشس 
 

1 Class Attendanceحضور الفعاليات التعليمية 

- The students shall behave in professional way to create favorable academic environment during the 

class hours for themselves and their colleagues. Unauthorized discussions and unethical behavior 

http://www.drillingformula.com/
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are strictly prohibited.  

2 Tardyالحضور المتأخر 

-  

3 Exam Attendance/Punctuality ضوابط الامتحان  

- This course strictly follows grading policy of Sana'a University. Student is normally expected to 

achieve a mark of at least 50% to pass. In case of failure, he/she will be required to retake the 

course the following term or year.  

4 Assignments & Projects التعيينات والمشاريع 

-  

5 Cheatingالغش 

- Cheating or other plagiarism during the Quizzes, Mid-term and Final Examinations will lead to 

paper cancellation and invalidation of student’s results.  

6 Plagiarismالانتحال 

- Cheating or other plagiarism during the Quizzes, Mid-term and Final Examinations will lead to 

paper cancellation and invalidation of student’s results.  

7 Other policiesسياسات أخرى 

- The structure of this course makes individual study and preparation of students outside the class 

very important. The lecture material will focus on the major points introduced in the text. Reading 

the assigned chapters and having some familiarity with them before class will greatly assist 

student’s understanding of the lecture. After the lecture student should study his notes, work 

relevant problems and cases from the end of the chapter.  
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  البترول والموارد الطبيعية كهُح:

 هندسة النفط والغاز الطبيعي تشَايج:/ قغى

 (1يقشس: انهغح الإَجهُضَح ) و2020 -2019انؼاو انجايؼٍ: 

 (1هُذعح حفش ) :خطح يقشس
Course Plan (Syllabus): Petroleum Drilling Engineering (1) 

 
Information about Faculty Member Responsible for the Course ػٍ أعرار انًقشس يؼهىياخ  

 الاعى
Name 

Ahmed Saleh Al-Samawi 
 )أعثىػُا(انغاػاخ انًكرثُح 

Office Hours 
 

 انًكاٌ وسقى انهاذف
Location &Telephone No. Sana'a 777  466 105 

 انغثد

SAT 

 الأحذ

SUN 

 الاثٍُُ

MON 

 انثلاثاء

TUE 

 الأستؼاء

WED 

 انخًُظ

THU 

 انثشَذ الإنكرشوٍَ
E-mail 

akhmedsamavi@gmail.com       

 

General information about the courseيؼهىياخ ػايح ػٍ انًقشس 

1.  
 اعى انًقشس

Course Title 
 (1هُذعح حفش )

Drilling Engineering (1) 

2.  
 وسقًه سسيض انًقش

Course Code and Number PNGE 331 

 انغاػاخ انًؼرًذج نهًقشس  .3
Credit Hours 

 Credit Hoursانغاػاخ انًؼرًذج 
 الإجًانٍ
Total يحاضشاخ 

Lecture 
 ػًهٍ

Practical 
 /ذًاسٍَعًُاس

Seminar/Tutorial 
 ذذسَة

Training 

2 1 - - 3 

4.  
 انًغرىي وانفصم انذساعٍ

Study Level and Semester 
 الأول انفصم/ ثانثان

Third Level/First Semester 

 Pre-requisites  Introduction to Petroleum Engineeringانًرطهثاخ انغاتقح نهًقشس  .5

 :Co –requisite Laboratory Experiments/ Drilling Fluids ()إٌ وجذخانًرطهثاخ انًصاحثح   .6

7.  
 انًقشسذسط نه َانثشَايج انزٌ 

Program (s) in which the course is offered 
 هُذعح انُفط وانغاص انطثُؼٍ 

 Petroleum and Natural Gas Engineering   

8.  
 نغح ذذسَظ انًقشس

Language of teaching the course 
 انهغح الاَجهُضَح

English Language 

9.  
 يكاٌ ذذسَظ انًقشس

Location of teaching the course 
 انحشو انجايؼٍ

 " University Grounds "Campus 

 

Course Descriptionوصف انًقشس 
The course main objective of this course addresses to 

learning a fundamental information and principles in 

drilling engineering that the student will later use it to 

prepare and design the drilling and completion well 

program. Course Scope is systematic theoretical study of 

Rotary Rig Components; Hole Problems; Pressure 

ى انطبنت انًؼهىيبد وانًجبدئ الأطبطٍخ ٍهى تؼه انًمزر اهذنانهذف انزئٍظً 

فً هُذطخ انحفز انتً طٍظتخذيهب لاحمًب لإػذاد وتصًٍى ثزَبيج حفز وإكًبل 

 ُظزٌخ نًكىَبد يُصخ انحفز انذوارح؛انذراطخ انهى  انًمزراَثبر. َطبق 

  كًهٍذرونٍانانتذفك انتحكى فً انضغظ ؛  انًصبحجخ نؼًهٍخ انحفز؛ًشبكم ان

؛ وانذراطخ انُظزٌخ وانؼًهٍخ   حفز انجئزتكهفخ حظبة ؛   ونٍخفً انجئز انجتز

 .نًبئغ انحفز
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Control; Rig Hydraulics; Well Costing; and theoretical 

and practical study of the Drilling fluid. 
 

 

Course Intended Learning Outcomes (CILOs)مخرجات تعلم المقرر 
 :After completing the course, the student will be able to تؼذ الاَرهاء يٍ دساعح انًقشس عىف َكىٌ انطانة قادسا ػهً أٌ:

Understand types of rigs and rotary rig components and the 
factors affecting well costs and elements of well costing. 

وانؼىايم  انذوارح،يكىَبد انحفبرح وأَىاع انحفبراد ٌظهز انًؼزفخ وٌشزح 

 حظبة كهفخ حفز انجئز. ػُبصز، وٌحذد تؤثز ػهى تكبنٍف انجئز انتً
Describe functions, types, properties, additives, contaminants 

and mud solids removal equipment of drilling fluid. Also the 

methods for freeing differentially stuck pipe and causes of lost 

circulation and curing methods.  

ويؼذاد  وانًهىثبد، والإضبفبد، وانخصبئص، والأَىاع، انىظبئف، ٌذكز

فً الأَبثٍت تحزٌز انتصبق طزق وكذنك  .إسانخ انًىاد انصهجخ يٍ يبئغ انحفز

 وطزق انًؼبنجخ طبئم انحفزأطجبة فمذاٌ دورح انجئز و

Work on laboratory equipment to measure drilling fluid 

properties, Rheology, etc.  
خصبئص طىائم  وٌمٍض وانًىاد فً انًختجز الأجهشح ولأدوادؼًم ػهى ٌ

  إنخ. انزٌىنىجٍب، انحفز،
Distinguish between well normal and abnormal pressure to 

calculate pressures and pressure gradients. 
 فً انجئز وٌحظت انضغظ وتذرجه.  ًٍش ثٍٍ انضغظ انطجٍؼً وغٍز انطجٍؼًٌ

Calculate the Rig power; drilling fluid; Pipe sticking; the 

optimization of bit hydraulics and well costs. 
هٍذرونٍكٍخ انًثمبة  الأَبثٍت؛ اطتؼصبء انحفز،طبئم  انحفز؛لىح يُصخ  حظتٌ

 .انًثهى وتكبنٍف حفز انجئز
Determine nozzle sizes and flow rate to deliver maximum 
Hydraulic Horse power (HHP) or Jet Impact Force (JIF) within 

specified operating constraints. 

 خانتذفك نتمذٌى ألصى لىح حصبٌ هٍذرونٍكٍ بد انًثمبة ويؼذلفىه يمبص ٌىجذ

(HHP( أو لىح تأثٍز )JIFًٍض ) انًحذدح. ظزوف انتشغٍم 

Demonstrate personal skills and team working ability by the 

collaborative learn assignment. 
يٍ خلال  ؼًم انجًبػً يٍ خلالػهى ان مذرحانانًهبراد انشخصٍخ و ٌظهز

 يهًخ انتؼهى انتؼبوًَ

Deals efficiently with technology, and operations in drilling 
engineering. 

 .انجتزونٍخاَثبر خ نحفز ٍهُذطان انتكُىنىجٍب وانؼًهٍبدٌتؼبيم ثكفبءح يغ  

 

Course Contentيحرىي انًقشس 
 

Theoretical Aspect ذُفُز انًىضىػاخ انُظشَح خطح  

 انشقى
Order 

 انىحذاخ
 ()انًىضىػاخ انشئُغح

Units 

 انًىضىػاخ انرفصُهُح
Sub Topics 

 الأعثىع
Week 

Due 

انغاػاخ 

 انفؼهُح

Con. H 

1 
Rotary Rig 

Component 

 Fundamentals; Hoisting System; Drilling Line Design 

Considerations; Rotating Equipment; Circulating System; 

1 

 
2 

  Tubular Goods; Pressure Control Equipment;  Derrick 

Capacity and Substructure; and Total Power Requirements. 
2 2 

2 Drilling Fluid 

 Drilling Fluid Functions; Drilling Fluid Additives; Drilling 

Fluid Types; Drilling Mud Properties; 
3 2 

 Drilling Fluid Problems; and Solids Control Equipment. 4 2 

 Drilling Fluid Calculations 5 2 

 Drilling Fluid Calculations 6 2 

   Drilling Fluid Calculations 7 2 

3 Mid-term Exam 8  

4 
Hole Problems 

 

 Identification of Hole Problems; Differential Sticking;  

Freeing Differentially Stuck Pipe; Mechanical Sticking; Free 

Point Determination; Fishing Operations; Lost Circulation; 

and Other Hole Problems. 

9 2 

5 
Pressure 

Control 

 Introduction; Definitions; Pore Pressure; Causes of Abnormal 

Pore Pressure; Abnormal Pore Pressure Evaluation; 
10 2 

 Measurement While Drilling (MWD) & Logging while 11 2 
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drilling (LWD) Data; Repeat Formation Tester (RFT) Data; 

and Drill Stem Test (DST) Data. 

6 
Rig Hydraulic 

 

 Pressure losses; Hydraulics Fundamentals; Flow Regimes; 

Fluid Types; Rheological models; Bingham Plastic model; 
12 2 

 Power Law Model; Yield-Power Law (Herschel-Bulkley) 

Model; Practical Hydraulics Equations;   
13 2 

 Optimization of Bit Hydraulics; and Mud Carrying Capacity. 14 2 

7 Well Costing 

 Reasons For Costing;  Factors Affecting Well Costs; Drilling 

Time Estimate; Detailed Time Estimate; Elements of Well 

Costing; Total Well Costs; Non Productive Time (NPT); Risk 

Assessment In Drilling Cost Calculations; Technical Limit 

Drilling; Cost Reduction; and Drilling Contracting Strategies 

15 2 

8 Final Exam 16  

 ػذد الأعاتُغ وانغاػاخ انفؼهُح
Number of Weeks /and Contact Hours Per Semester 16 28 

 

Practical / Training/ Tutorials/ Exercises Aspects انجاَة انؼًهٍ يىضىػاخ ذُفُز خطح   
 

 انشقى
Order 

 انرًاسٍَانًهاو / يىضىػاخ انؼًهٍ/ 

Practical/Tutorials/ Exercises Aspects 

 الأعثىع

Week Due 

 انغاػاخ انفؼهُح

Cont. H 

1 

Drilling Fluids Laboratory  Tests:  

 Laboratory Safety Instructions and Review of Laboratory equipment ,  devices, 

apparatus, and materials. 
3 2 

2  Measurement of drilling fluid weight. Equipment: The mud balance 
4 2 

3  Measurement of mud viscosity. Equipment: Marsh funnel 

4 
 Measurement of pH of mud. Equipment: pH meter and hydrion pH 

dispensers 
5 2 

5 
 Determination of mud rheology (Viscosity, Gel strength, and Yield 

point). Equipment: The  Rheometer 

6 
 Determination of the loss of liquid from a mud. Equipment: Standard 

API filter press 
6 2 

7 
 Measurement of a drilling mud cake and evaluate resistivity. 

Equipment: Digital resistivity meter 

8  Measurement of the effect of adding bentonite on mud properties. 

9 2 
9 

 Drilling fluid contamination test (Salt, Gypsum & Cement 

contamination) and their effect on the drilling fluid properties. 

10 
 Measurement of solid and liquid content and emulsification 

characteristics of drilling fluid. Equipment: Sand content set, fann 

emulsion and electrical stability testers 10 2 

11 
 Measurement of Oil, water, solid and clay content. Equipment: Oil/ 

water retort kit 

الأعاتُغ وانغاػاخ انفؼهُح إجًانٍ  
Number of Weeks /and Contact Hours Per Semester 6 12 

 

Teaching Strategiesاعرشاذُجُاخ انرؼهُى وانرؼهى 
 Class Discussions 
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 Group working 

 Lecture 
 Problem-based learning 

 Tutorial 

 Video 

 Petroleum computer software 
 Computer based learning 

 

Tasks and Assignmentsالأَشطح وانركهُفاخ 
  

 و

No 

 انىاجةانركهُف/ 

Assignments 
َىع انركهُف 

 )فشدٌ/ ذؼاوٍَ(

 انذسجح انًغرحقح

Mark 
 أعثىع انرُفُز

Week Due 

1 
Calculation of Rotary Drilling Rig Selection 

 
 6 7.5 فزدي

2 
Pressure Control Calculation ًَ12 7.5 تؼبو 

 Total Score 150 /15  إجًانٍ انذسجح  

 

Learning Assessment انرؼهى ذقىَى  
 

 و
No 

 أعانُة انرقىَى
Assessment Method 

 انرقىَى )أعثىع(يىػذ
Week Due 

 انذسجح
Mark 

 %انىصٌ انُغثٍ
Proportion of Final 

Assessment 

1 
 الأَشطخ وانتكهٍفبد

Tasks and Assignments 
W6 & W12 15 10% 

 Quiz W6 5 3.3%( 1كىص) 2

3 
 اخرثاس َصف انفصم

Midterm Exam 
W8 25 16.7% 

 Quiz W12 5 3.3%( 2كىص) 4

5 
 اخرثاس َهاَح انفصم )ػًهٍ(

Final Exam (practical) 
W 15 30 20% 

6 
 اخرثاس َهاَح انفصم )َظشٌ(

Final Exam (theoretical) 
W16 70 46.7% 

 % Total  150 100انًجًىع 

 

 

Learning Resources يصادس انرؼهى 
 )اطى انًؤنف، طُخ انُشز، اطى انكتبة، دار انُشز، ثهذ انُشز(. APAحظت َظبو انًزاجغ  تىثك

Required Textbook(s) ذضَذ ػٍ يشجؼٍُ( )لاانشئُغح انًشاجغ  
1. Well Engineering and Construction,  Hussain Rabia, 2010  
2. Drilling Engineering Laboratory Manual , 3003 

Essential Referencesانًشاجغ انًغاَذج 
1. Applied Drilling Engineering, Bourgoyne and Young  by SPE 1991 
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Electronic Materials and Web Sites etc.انًصادس الإنكرشوَُح ويىاقغ الإَرشَد 
www.drillingformula.com  

 

Course Policies انضىاتط وانغُاعاخ انًرثؼح فٍ انًقشس 
 

1 Class Attendanceحضور الفعاليات التعليمية 

- The students shall behave in professional way to create favorable academic environment during the 

class hours for themselves and their colleagues. Unauthorized discussions and unethical behavior 

are strictly prohibited.  

2 Tardyالحضور المتأخر 

-  

3 Exam Attendance/Punctuality ضوابط الامتحان  

- This course strictly follows grading policy of Sana'a University. Student is normally expected to 

achieve a mark of at least 50% to pass. In case of failure, he/she will be required to retake the 

course the following term or year.  

4 Assignments & Projects التعيينات والمشاريع 

-  

5 Cheatingالغش 

- Cheating or other plagiarism during the Quizzes, Mid-term and Final Examinations will lead to 

paper cancellation and invalidation of student’s results.  

6 Plagiarismالانتحال 

- Cheating or other plagiarism during the Quizzes, Mid-term and Final Examinations will lead to 

paper cancellation and invalidation of student’s results.  

7 Other policiesسياسات أخرى 

- The structure of this course makes individual study and preparation of students outside the class 

very important. The lecture material will focus on the major points introduced in the text. Reading 

the assigned chapters and having some familiarity with them before class will greatly assist 

student’s understanding of the lecture. After the lecture student should study his notes, work 

relevant problems and cases from the end of the chapter.  

 

http://www.drillingformula.com/

