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Course Specification of: Well Completion

General information about the course JJiall ¢ dalal) cila glaal)

o8l anl .
A Course Title Well Completion
addyg 5 Aall 3a
2 Course Code and Number PNGE 433
Credit Hours aalizall Cilelud) sy
3 U8l Badiaall cile Ll &l _palaa g.h& O bal/ gy Tot:a\f
’ Credit Hours Lecture | Practical | Seminar/Tutorial Training
2 - 1 - 3
4 gl ol Juadlly 5 sl Fourth Level / First Semester
Study Level and Semester
23 9 ) Uoal) Alud) caladbatal) - . .
S (S4290) JJL.J. e = PNGE 331 (Petroleum Drilling Engineering (2))
Pre-requisites (if any)
6 (s Of) dsalaal) ciludlaial) None
’ Co-requisites (if any)
7 A A sty ) ali el Bachelor of Petroleum and Natural Gas Engineering
Program (s) in which the course is offered
8 SR Qi A1 English
Language of teaching the course
A jal) alal .
9 ¢ Academic year of two semesters
Study System
Sl A S
10 A ki Faculty of Petroleum and Natural Resources
Location of teaching the course
Sl Ciliual dza s . .
11| Al cldal sa ()20 o Dr. Ibrahim Ali Farea
Prepared by
Date of Approval

Course Description Al diay

A daiYh ) ) il Ciuas An ) ) il Ciuas

The student is introduced to subsurface operations needed to prepare the

well for production after being drilled and cased. Parts covered include: well

completion designs based upon reservoir, mechanical and economic

considerations, outline of inflow performance for generic reservoir

completions, the specifics of perforating and stimulation, the production

system, comprising bottom-hole, tubing, choke and surface facilities,

subsurface production control, completion and work-over fluids, sand control
and remedial cementing operations.
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Course Intended Learning Outcomes (CILOS) Jiall alad Sla 3

After completing the course, the student will be able to: 10 Ao 1,8 QlUall () 680 G gy jRall Al 3 (e £ 22y

al Review the fundamentals concepts of well -al
completions.

a2 Identify the main components, function and -a2
design criteria of a well completion.

bl Select the most suitable design for a b1
candidate well.

b2 Analyze the options available for - b2
completions and operations.

ol Apply a well com_pletion desig_n to develop -cl
a sense of professional responsibility.

5 Perform  technical design in  well -c2

¢ completion operations.

d1 Work  in  groups  according to -dl
responsibilities of each team member.

ralipall alail) cily Aia pa ) jiall alad Cily Aia dag) ga

Alignment of CILOs (Course Intended Learning Outcomes) to PILOs (Program Intended Learning Outcomes)

DAl (e Ba pualall aleill cla A

(Course Intended Learning Outcomes)

(Program Intended Learning Outcomes)

Zal_al (e 53 gacaiall alail) s A

Review the fundamentals concepts of well

Demonstrate the concepts of basic science and

al completions Al mat_hema_tics related to field of petroleum
) engineering.
Utilize formation evaluations, well logging,
a2 Identify the main components, function A3 well test analysis, modeling and simulation
and design criteria of a well completion. programs to define properties of reservoir rock
and fluid in oil and gas bearing formation.
Use the principles of engineering in developing
bl Select the most suitable design for a B1 solutions to practical petroleum engineering
candidate well. and select appropriate computer software for
modeling.
Analyze the options available for !Evalt_;ate well logs and vyell test operations to
b2 . . B2 | identify maps of reservoir and select the best
completions and operations.
method of petroleum recovery.
ol Perform technical design in well c1 Carry out special engineering design in all
completion operations. petroleum engineering projects.
Apply a well completion design to Analysis of well logs and well testing and
c2 | develop a sense of professional C2 | practice the techniques for constructing
responsibility. engineering graphics.
d1l | Work in groups according to D1 | Collaborate effectively within multidisciplinary
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responsibilities of each team member.

constraints.

teams under stressful environment and within

A 9811 g adail] g aadil) Ciliansi) iy alail) cla i dag ga

Alignment of CILOs to Teaching and Assessment Strategies

2o 98l g alail) g anlail) dyan) Bl (agdl) g i jlaall) ) 8all alad cila s das) g Nl

First: Alignment of Knowledge and Understanding CILOs

w3 28 )/l il i

Knowledge and Understanding CILOs

alail) g adail) daa) i

Teaching Strategies

o811 dasi) i
Assessment Strategies

Review the fundamentals concepts of

- Active Lecture

al = | el completions. - Discussions
Identify the main components, function | - ndependent-
a2 - | and design criteria of a well completion. learning
- Video

- Quiz
- Written exam
- Oral questions

22 98] 5 (i)

i)y (Asiadl &l jlgall) ) al) alai cila jia dag) ga Ll
Second: Alignment of Intellectual Skills CILOs

i.)hm G gl 7 sal) Cila JAa
Intellectual Skills CILOs

adail) g antail) ) i)

Teaching Strategies

g8} Al sl
Assessment Strategies

Select the most suitable design for a

- Active Lecture

completions and operations.

bl - andidate well. - Project
) . - Tutorial
b2 - Analyze the options available for| Problem solving

- Group discussions

- Homework

- Quizzes

- Written exam

- Oral evaluation

- Project evaluation

2 581 g ) A iy (Asland) g Aigal) ) lgall) hall abas cila jAa g ga LI

Third: Alignment of Professional and Practical Skills CILOs

Professional and Practical Skills CILOs

Alaal) g duigall el jlgall /4 sRal) il jAa

alaiil) g adail) daa) i

Teaching Strategies

o 8il) A i)
Assessment Strategies

cl- Perform technical design in well
completion operations.
Apply a well completion design to
c2- |develop a sense of professional

responsibility.

- Active Lecture

- Class discussions
- Project

- Case Study

- Tutorial

- Written exam

- Oral evaluation

- Project evaluation

- Case Study
evaluation

- Homework

o 851 5 (g ) A sl (Ralad) il lgrall el it il s g ga slag)

Fourth: Alignment of Transferable (General) Skills CILOs
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Transferable (General) Skills CILOs Teaching Strategies Assessment Strategies
i " - Group working - Project evaluation
di- Wor In groups according to - Project - Oral Presentation
responsibilities of each team member. . .
- Presentation - Oral evaluation
Course Content JJiall (5 sisa
Theoretical Aspect s Bl ilal)l cle g g
SO . KX cle ) BIYS)
. i )l e | i X ;
a2l A Jf_‘ ‘: j"’d 4 Al cle g gall b L dadl) cla A
Order Tooic List / Unit Sub Topics List Number | Contact | /el akadl)
opic Lis nits of Weeks Hours (CILOs)
Basics of Well - Types of completion al,a2,bl,
1 i . - 2 4
completion design | - Applications b2
- Inflow and Outflow
al,a2,bi,
2 Well Performance Relationships 1 2 b2
- Mechanism
. al, bl,
2 Reservoir damage | _ Damage causes and mitigation ! 2 b2, cl
- Types of perforators
: . - Perforating Tool al,a2,b1,
4 Perforating operation ertorating 1ools 1 2 b2 cl
- Perforating design ’
) ) - Hydraulic fracturing ala2.bl
5 Well Stimulation - Acidizing 1 2 b2, c1
Completion - Wellheaq Assembly b
6 Equipments & - Production Packers 2 4 a bg D
! ,C
Materials - Subsurface Control Equipment
- Tubing classification
. Well tubing design | - Tubing stress analysis ) 4 al,a2,bl,
and stress analysis | - Mechanical Properties and b2,c1,c2
tubing selection
- Horizontal & Multilateral well
Horizontal & application _ ala2 bl
8 Multilateral well | - Types of completion and 1 2 ool
completion equipment in Horizontal & ’
Multilateral well
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- Completions with Downhole
Flow Control
- Definition and uses
Completion and - Properties of completion and ala2b
o work-over fluids work-over fluids 1 2 cl
- Selection Criteria
Sand control - Sand control operations and ala2.bl
10 . : ) 1 2 T
operations equipment design b2,cl
] ] - Design of remedial cementing a2,bi,
11 Remedial cementing jobs 1 2 b2.cl
Lhadl) cleld) g aulud) 23e
Number of Weeks /and Contact Hours Per Semester 14 28
Practical Aspect (if any) (G235 &) Alen) Gl g gal)
. R o . L s | SleL
! Sl i / G balll /aglead) i) ,\c’f“ Ldadl) | abeil) o A Jsas
. . . . umber of ¥
Order Practical / Exercises/ Tutorials topics Weeks Contact Course 1LOs
Hours
1 Estimate the recovery volume by different drive 1 2 bl,b2,cl,c2,d1
Linear £ow of liquid through rock 1 2 b1,b2,c1,c2,d1
3 Radial inflow Calculation 1 2 bl,b2,c1,c2,d1
4 Pressurge drop through a producing oil and gas 1 2 b1.b2.c1,c2.d1
reservoir curves
Calculation Inflow performance relationship
S | different methods ! 2 bl,b2,cl,c2,d1
Calculation of Predicting skin 1 2 b1,b2,c1,c2,d1
Perforating Tools selection design calculation 1 2 bl,b2,cl,c2,d1
Perforating design calculation 1 2 bl,b2,cl,c2,d1
Design and Models of stimulation techniques-
o Proppant & Frac. Fluid 1 2 bl,b2,cl,c2,dl
10 | Design and Models of stimulation techniques- Acid 1 2 b1,b2,c1,c2,d1
1 \(/3\7;|clulat|on of the operating flowrate for an oil 1 2 b1 b2,cl.c2.d1
12 | Tubing size selection 1 2 bl,b2,c1,c2,d1
13 | Piston force on the packer calculation 1 2 bl,b2,cl,c2,d1
14 | Estimation of completion fluid properties 1 2 b1,b2,c1,c2,d1
Lhadl) cilelad) 5 aulud) Jlaa) 14 28
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[ Number of Weeks /and Contact Hours Per Semester [ | | |

Teaching Strategies alaill g axdail) clasd) )
=  Active Lecture

= Class discussions
= Independent-learning
=  Project

= Tutorial

= Problem solving

Group working
Case Study
Presentation
Group discussions
Video

Tasks and Assignments <lulsil) g dadiy)
' |

: ol i wuea| 22, | & o
No Assignments/ Tasks (Fosfesd Mark We:ek Due (symbols)
: - . b1,b2,
1 | Flowing bottom-hole pressure prediction - Exercise 2 w4 ol c2
) Calculation of Inflow performance and choose the Individ 3 W7 b1,b2,
appropriate completion operation- Exercise ual cl, c2
3 Calculation of the operating flowrate for an oil Well 3 W12 b1,b2,
and Tubing size selection - Exercise cl, c2
Design of (Stimulation techniques/Perforating Cooner bl b2
4 | parameters/ Completion components/Tubing) for a op 7 w14 o
) . ative cl, c2,dl
particular well. — Project/ Case Study
[ ] Total Score 4a, el I 15 | | |
Learning Assessment alsil) aus
Al A alal) cila i
- 5 . o aé "'“ ! Symbols
oy L) Aaii sl g e Zaal 41%_5‘4 CILOS (symbols)
No. Assessment Tasks Week due Mark | Proportion of
Final
Asse;rs]fnent
: W2,We,
1 Tasks and Assignments W11 W13 20 13.3% bl,b2, cl, c2,d1
2 Quiz W6 5 3.3% al,az, bl,b2
3 Midterm Exam W8 20 13.3% al,a2,bl,b2
4 Oral Presentation & evaluation W 11 5 3.3% al,a2,bl,b2
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5 Quiz W12 5 3.3% b1,b2,c1

6 Final Exam (practical) W15 25 16.8% bl,b2,cl1,c2

7 Final Exam (theoretical) W16 70 46.7% al,a2,bl,b2,cl,c?
Total Ayl 150 | %100

Learning Resources ahill jiuaa

Required Textbook(s) (s & 255 Y) Al aal all
1. Jonathan Bellarby, 2009. Well Completion Design. Elsevier Science; 1st Edition. Aberdeen,
UK.
2. Wan Renpu, 2011. Advanced Well Completion Engineering. Gulf Professional Publishing;
3rd Edition. USA.
Essential References iluall aal yall
1. Penberthy W. L. and Shaughnessy C. M., 1992. Sand Control. SPE Series on Special
Topics; Vol. 1.
2. Bell W. T., 1995. Perforating. SPE Henry L Doherty Series; 1st Edition.
Electronic Materials and Web Sites etc. i sy} adl ga g 4 g S<Y) jalaall
1. http://www.heavyoilinfo.com
2. http://www.spe.org/web/csp/

Course Policies Jiall & daiial) i) g Jayl gual)

1 Class Attendance dgaglsil) cildladl) ) gulaa

- 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 Jalidl jecal)

- 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 ¢ade¥) Ja) g

- 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 abdall g ciliyal)

- 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 &)
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- 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 Jwi)

- 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 Al Gl

- 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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Course Plan (Syllabus): Well Completion

Information about Faculty Member Responsible for the Course _iall dtiui e cila glra
sl Dr. Ibrahim Ali Farea (=50 5 St 3
Name Office Hours
gl ad ) g (LSl Emirates International O " 5 < c
. . - Y O | sUDEN | elaa ¥ | asedd
Location &Telephone No. University : :
775009252 SAT | SUN | MON | TUE | WED THU
P3N 3
E_mail Farea3@yahoo.com
General information about the course Jial ¢e daladl cila glaal)
Sal) anl .
1 S A an
Course Title Well Completion
add g yohall jay
2
Course Code and Number PNGE 433
Credit Hours 3aaizal) <ilelud) s
3 Jotall Badixall cile Ll &l _palaa g.hﬁ St/ i YRRy “TOt:’;l[
Credit Hours Lecture | Practical | Seminar/Tutorial | Training
2 - 1 - 3
4 gl ) Juadlly s el Fourth Level / First Semester
Study Level and Semester
233 9 ) Lotal) AL caladbatial) - . .
5 | (G290 sl bl oy PNGE 331 (Petroleum Drilling Engineering (2))
Pre-requisites (if any)
5 (in s o)) Lalaal) cildhiall None
Co-requisites (if any)
7 el & Gy o) el Bachelor of Petroleum and Natural Gas Engineering
Program (s) in which the course is offered
Al (55 A -
8 Language of teaching the course Eng“Sh
Al ) allai .
9
Study System Academic year of two semesters
3 A ilSa
10 S i Faculty of Petroleum and Natural Resources
Location of teaching the course
Date of Approval
Course Description _iall cuaj
The student is introduced to subsurface operations needed to
prepare the well for production after being drilled and cased. Parts
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covered include: well completion designs based upon reservoir,
mechanical and economic considerations, outline of inflow
performance for generic reservoir completions, the specifics of
perforating and stimulation, the production system, comprising
bottom-hole, tubing, choke and surface facilities, subsurface
production control, completion and work-over fluids, sand control
and remedial cementing operations.

Course Intended Learning Outcomes (CILOS) Jiall alad cila A

After completing the course, the student will be able to: 20 e 138 Gullal) () 685 g Rl Al )3 (e £ LY 2y

al. Review the fundamentals concepts of well -al
completions.

a2. ldentify the main components, function and - a2
design criteria of a well completion.

b1. Select the most suitable design for a candidate -b1
well.

b2. Analyze the options available for completions - b2
and operations.

cl. Perform a well completion design to develop -cl
a sense of professional responsibility.

c2. Apply technical design in well completion -c2
operations.

d1. Work in groups according to responsibilities -d1
of each team member

Course Content ,_iall (s gisa
Theoretical Aspect 4 kil cile g gall 2idif Aad
Gihaa gl “ ol . g | wletad)
. iluadil S .
;"f (oo il g gall) T b‘:““"“ tal &Week L e
Units ub Topics Due Con.H
. = Types of completion and Applications:
Basics of Well = Reservoir- Wellbore Interface 1 2
1 completion -
design = Production Zone 5 9
* Production Methods
Well . .
2 = Inflow and Outflow Relationships 3 2
Performance
. = Mechanism
3 | Reservoir damage [ = Damage causes and mitigation 4 2
. = Types of perforators
4 Perfora_tlng = Perforating Tools 5 2
operation - -
» Perforating design
5 | Well Stimulation | = Hydraulic fracturing 6 2
Prepared by Quality Assurance Unit Dean of the Faculty Dean of the Development
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= Acidizing
Completion » Wellhead Assembly
6 Equipments & . 7 2
Materials Production Packers
Cont. = Subsurface tubing auxiliaries equipment
...Completion = Subsurface Production control equipment
7 : L ) 8 2
Equipments & | = Communication equipment and subsurface safety
Materials valves
Well tubing = Tubing classification
. - - 9 2
8 | designand stress | = Tubing stress analysis
analysis = Mechanical Properties and tubing selection 10 2
Horizontal & = Horizontal & Multilateral well completion and
9 | Multilateral well application 11 2
completion = Completions with Downhole Flow Control
. = Definition and uses
10 Completion a_nd = Properties of completion and work-over fluids 12 2
work-over fluids : o
» Selection Criteria
11 Sand co_ntrol = Sand control operations and equipment design 13 2
operations
12 Remed_lal » Design of remedial cementing jobs 14 2
cementing
Lhadl) cleliad) g auld) 230 16 30
Number of Weeks /and Contact Hours Per Semester
Practical / Training/ Tutorials/ Exercises Aspects (lex) cuilal) cile gua ga Ldi dad
o) Oaotadll / algall / Aand) Gl gua ga £ ssl) L) e L
Order Practical/ Tutorials/ Exercises Aspects i D R
1 | = Estimate the recovery volume by different drive 1 2
2 | = Linear £ow of liquid through rock 2 2
3 | = Radial inflow Calculation 3 2
4 | = Pressure drop through a producing oil and gas reservoir curves 4 2
5 | = Calculation Inflow performance relationship different methods 5 2
6 | = Calculation of Predicting skin 6 2
7 | = Perforating Tools selection design calculation 7 2
8 | = Perforating design calculation 8 2
9 |" Design and Models of stimulation techniques- Proppant & Frac. 9 2
Fluid
10 | = Design and Models of stimulation techniques- Acid 10 2
11 | = Calculation of the operating flowrate for an oil Well 11 2
12 | = Tubing size selection 12 2
13 | = Piston force on the packer calculation 13 2
Prepared by Quality Assurance Unit Dean of the Faculty Dean of the Development
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14 | = Estimation of completion fluid properties 14 2
Ladl) cilelud) 5 auludl) Jlaa) 14 o8
Number of Weeks /and Contact Hours Per Semester
Teaching Strategies aixill 5 aslzil) Clan) i)
- Active Lecture
- Class discussions
- Independent-learning
- Project
- Tutorial
- Problem solving
- Group working
- Case Study
- Presentation
- Group discussions
- Video
Tasks and Assignments clidsil) g sy
| |
a gl /ity ooy il g g5 | | S g g
No Assignments (s Mark | Week Due
1 | Flowing bottom-hole pressure prediction - Exercise 2 wa
Calculation of Inflow performance and choose the
2 . . i . - 3 w7
appropriate completion operation- Exercise Individual
3 Calculation of the operating flowrate for an oil Well and 3 Wiz
Tubing size selection - Exercise
Design of (Stimulation techniques/Perforating parameters/
4 Completion components/Tubing) for a particular well. — | Cooperative 7 w14
Project/ Case Study
Total Score daall sl 15
Learning Assessment alail) a i
| |
] 501 b s (6 sundl)ae s | Al Prgm Qe
No Assessment Method Week Due Mark e
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 W11 5 3.3%
5 Quiz W12 5 3.3%
Prepared by Quality Assurance Unit Dean of the Faculty Dean of the Development
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6 Final Exam (practical) W15 25 16.8%
7 Final Exam (theoretical) W16 70 46.7%
Total g saxall 150 100 %

Learning Resources akill jilas

Required Textbook(s) (csa s & 255 ) A 1 g sl
1. Jonathan Bellarby, 2009. Well Completion Design. Elsevier Science; 1st Edition. Aberdeen, UK.
2. Wan Renpu, 2011. Advanced Well Completion Engineering. Gulf Professional Publishing; 3rd Edition.
USA.
Essential References sibuall aal jall
1. Penberthy W. L. and Shaughnessy C. M., 1992. Sand Control. SPE Series on Special Topics; Vol. 1.
2. Bell W. T., 1995. Perforating. SPE Henry L Doherty Series; 1st Edition.
Electronic Materials and Web Sites etc. < sy adl ga g 4 g 5<Y) jalaal)
1. http://www.heavyoilinfo.com

2. http://www.spe.org/web/csp/

Course Policies el & dagiall clulud) g Jayl gl

1 Class Attendance dxaslsil) cildladl) ) gulas

- 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 _alidl gcal)

- 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 ¢aie¥) bl gz

- 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 ajdall g clivadl)

- 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 (&)

- 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 JwiN)

- 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
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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 Al clubw

- 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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