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Course Specification of: Reservoir Engineering (1

General information about the course Jall ¢e dalall Cila glaal)
1 Al aul Reservoir Engineering (1)
: Course Title (1) calsa Ay
add g )Rl Jay
2 Course Code and Number PNGE 341
Credit Hours daaizall &ilslud) syl
3 s Badiaall cleludl < palaa L;-‘A; e/l G Al -Tot;i[
’ Credit Hours Lecture | Practical Seminar/Tutorial Training
2 1 - - 3
4 oAl Juadll g (s gisal) 3" level, 1% semester
: Study Level and Semester
5| (@) s ) clikid) | PNGE 209
’ Pre-requisites (if any)
6 (i s of) dalaaal) cildlaial) -
’ Co-requisites (if any)
. oAl AL Gy ) all ) BSc in Petroleum and Natural Gas Engineering
) Program (s) in which the course is offered
8 SRl (a5 drd English/ Arabic
) Language of teaching the course
9 A ) alkai Semesters
: Study System
10 28l (g S (s Class
: Location of teaching the course
» 28l Ciliial ga (g)daa anl Assoc.Prof. Adel Al-Matary
’ Prepared by Eng. Abdulsalam Al Kamel
Date of Approval
Course Description il ciay
i eVl ) el Caas dpall 5 il Chas
This course aims to enrich students’ knowledge about the
basic, critical properties of reservoir rock and fluid. The main
subjects are properties of reservoir formations and fluids;
reservoir volumetric, reservoir statics, reservoir dynamics.
Darcy's law and the mechanics of single and multiphase fluid
flow through reservoir rock, material balance, and reservoir
drive mechanisms.
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Course Intended Learning Outcomes (CILOS) JAall alad Sla e

After completing the course, the student will be able to: A 138 Gl 9%y i g sRal) Al 3 (e plgilY) day
1)
al. | Review mathematics, physics, and chemistry -al
related to reservoir characteristics
a2. | Define properties of reservoir rock and fluid in —a2

oil and gas bearing formation
a3. | Describe the basics of material balance and fluid
flow equations.

bl. | Evaluate design, operations, equipment and -bl
machinery.
b2. | Identify maps and reservoir traps. - b2

b3. | Solve problems to determine the parameters that
impact well/reservoir performance over time.

cl. | Calculate the original oil in place by volumetric -cl
and MBE method

c2. | Deal with the high level of uncertainty in -C2
definition and solution of petroleum reservoir
problems

d1. | Collaborate effectively within multidisciplinary -dl
teams.

d2. | Present Technical report for the group work -d2

el ! alail) il jiie pa il alad il jiia dag) ga
Alignment of CILOs (Course Intended Learning Outcomes) to PILOs (Program Intended Learning Outcomes)
DAl (e B guaal) alail) il e bl (e B3 gualal) alail) iy jia
(Course Intended Learning Outcomes) (Program Intended Learning Outcomes)
(bais ) 3 (o LS maliall Cila A aes IEST)

al. Review mathematics, physics, and chemistry related|| a1
to reservoir characteristics
a2. | Define properties of reservoir rock and fluid in oil and || 4,

gas bearing formation
as3. Describe the basics of material balance and fluid flow A3

equations.

bl. | Evaluate design, operations, equipment and|| g,
machinery.

b2. | Identify maps and reservoir traps. B2

b3. | Solve problems to determine the parameters that|f 5,
impact well/reservoir performance over time.
cl. | Calculate the original oil in place by volumetric and || ~,

MBE method
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c2. | Deal with the high level of uncertainty in definition | 3
and solution of petroleum reservoir problems
dl. | Collaborate effectively within multidisciplinary || p1

teams.
d2. | Present Technical report for the group work D3

A g8l g alwil) g andeil) Ciliani) iy alail) cila jia dag) ga

Alignment of CILOs to Teaching and Assessment Strategies

2 981l g alal] g asteil) dpa) iy (agdl) s i jlaall) el alal cila jia dag) ga 1Y gl
First: Alignment of Knowledge and Understanding CILOs

gl g 4d mal) /8l il A adail) g axdail) dai) i) o811 A i)
Knowledge and Understanding CILOs Teaching Strategies Assessment Strategies
al - | Review mathematics, physics, and]|- Lectures Examinations,
chemistry related to reservoir || - Discussion Assignments
characteristics - Demonstration Oral presentation

a2 - | Define properties of reservoir rock and fluid
in oil and gas bearing formation

a3 - | Describe the basics of material balance and
fluid flow equations.

2 9 5 (o ) Al ey (A A il jlgall) Bl alad il e dag) ga sl
Second: Alignment of Intellectual Skills CILOs

AL Al @) jlgal) /4 Rall cila A adail) g axdail) da) i) o811 Al i)
Intellectual Skills CILOs Teaching Strategies Assessment Strategies
b1 - | Evaluate design, operations, equipment || Discussion Essay test,
and machinery. Demonstration Assignments,
: : Brain storming Laboratory
- | Identify maps and reservoir traps. 4
b2 fy map P Problem solving Performance

2 5811 9 i) Aansl) iy (Aaband) g digall i jlgeall) ) jal) alas Cila 3 dag) ga <G
Third: Alignment of Professional and Practical Skills CILOs

Aaal) g gl gl /5 JRal) ik e il g patail) Ao sind 2 5831 A i)
Professional and Practical Skills CILOs Teaching Strategies Assessment Strategies
c1- | Calculate the original oil in place by || Self and independent learning | Achievement tests
volumetric and MBE method Tutorials & practical classes, | Chart Drawing

Case study, practical exams

c2- | Deal with the high level of uncertainty Computer based teaching

in definition and solution of petroleum
reservoir problems

2o 9811 5 (i) Aansi) iy (Aalad) il jlgeall) Bal) alad il jiia dag) ga slayl
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Fourth: Alignment of Transferable (General) Skills CILOs
A cla 3 plail] g antail) ) i) PEP | P FEN W
Transferable (General) Skills CILOs Teaching Strategies Assessment Strategies
d1- | Collaborate effectively within || Small group working Team working
multidisciplinary teams. Case Study Method Interviews
d2- | Present Technical report for the group
work
Course Content __&all (5 sisa
Theoretical Aspect ¢ Bl cuilal) cle g g4
C g s : clelud)
“ Ao ) Cile | - . . Al cila da 3
g | e A il il 55 st IRFRRTI B renb oo
Order Topic List / Units Sub Topics List Weeks Cﬁgﬁfﬁt (CILOS)
1 i y 2 4 al, a2 cl
Engineering Saturation (S).
5 Basics of Reservoir | Permeability and relative 5 4 al,a2clc3dl
Engineering: permeability curves d2
3 Reservc_nr Rock Wettability and Capillary 9 4 42 bl b2 cl
Properties Pressure
Reservoir Fluid a2blb2cldl
4 . 2 4
Properties d2
5 Classification of _O|I 1 5 al, a2
and Gas Reservoirs.
Reservoir Drive
6 Mechanisms and 1 2 al, a2, a3
their Characteristics
Diffusivity
7 Equation 1 2 alc2c3
3 Calculation of QOil in 1 5 al,a3blb2cl
Place c3d1 d2
9 II\E/I an[;gL ?ﬂ%né)e Calculation of 9 4 a3 bl b2clc2
a Hydrocarbon Volumes c3d1 d2
Lhadl) cilebad) g aulud) s
Number of Weeks /and Contact Hours Per Semester 14 28
Practical Aspect (if any) (225 ) Alea) Gl g gal)
A il 5 / Cp el fAland) ol Sl [ KRS N T PO O
Ol . . . ] Number of H c ILO
Practical / Exercises/ Tutorials topics Weeks Contact Hours el Lok
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1 | (Porosity (1) andSaturation (S). 1 2 al, a2, cl
5 Permeability and relative permeability ” 4 al,a2,clc2c3dl
curves d2
3 | Wettability and Capillary Pressure 1 2 a2 bl b2
4 | Reservoir Fluid Properties 2 4 a2 b1 b2 c3d1d2
5 | Classification of Oil and Gas Reservoirs. 1 2 al, a2, b2
5 Reserv0|r_D_r|ve Mechanisms and their 1 ) a2, b2
Characteristics
7 Diffusivity Equation 2 4 a2, c2c3
Calculation of Oil in Place a2,a3 bl b2 clc3 dl
8 1 2 4
Material Balance Equation (MBE)
. 1 a3 bl b2 c2 c3d1 d2
5 Calculation of Hydrocarbon Volumes 2
Ladl) cilebad) 5 aulud) Jlaa) " o4
Number of Weeks /and Contact Hours Per Semester
Teaching Strategies aiaill g aslaill il i)
. Lectures
= Discussion
= Demonstration
=  Brainstorm
= Problem solving
= Tutorials & practical classes,
= Case study,
= Computer based teaching
= Small group working
Tasks and Assignments cldsil) s sy
[ ]
. e il j a1 e s
¢ sl /b e | 2 | G5 TGRS
No Assignments/ Tasks (sl Mark We;k Due (symbols)
1
[ | Total Score 4a, Aa) | | |
L_earning Assessment alail) auds
. r 1y aat L ) . o Aol A alail) cila A
2l ?5‘5‘“‘ A ?*-'A'm g 9l “au Al 4_9‘)45\ CILOs (symbols)
No. Assessment Tasks Week due Mark Proportion of
Final Assessment
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1 | Report Quarter 5 3.4% al a2 a3

2 | Participation Weekly 10 6.6%0 ala2a3cld2

3 | Quizzes End of a topic 10 6.6% al, a2, a3 bl b2 b3

4 | Mid-Term (theoretical) Week 9 15 10% All

5 | Mid-Term (practical) Week 7 15 10% blb2clc2c3

6 | Final Exam (practical) Week 14 25 16.7% bl b2clc2

7 | Final Exam (theoretical) Week 16 70 46.7% All

Total Ay 150 %100

Learning Resources akill jiuaa
(O A Qall 1y oS ) il A il el and) APA i s galall G
Required Textbook(s) (s & 255 Y) Al aal all
. Tarek Ahmed: 2010 “Reservoir Engineering Handbook” 4th Edition, Gulf Professional Publishing;
2. Nnaemeka Ezekwe: 2010 “Petroleum Reservoir Engineering Practice,” Pearson Education,
Technology & Engineering - 816 pages
Essential References situall aal jall
3. Tarek Ahmed 2006 Reservoir Engineering Handbook, 3rd Edition, Gulf Professional
Publishing, ISBN 0-7506-7972-7.
4. B.C. Craft and M.F. Hawkins 1991 Applied Petroleum Reservoir Engineering, 2nd Edition,
Revised by R. Terry, Prentice Hall PTR, , ISBN 0-13-039884-5.
5. L.P. Dake 1998 Fundamentals of Reservoir Engineering, Elsevier Science B.V., ISBN 0-444-41830-X.
6. Handouts, lecture notes, assigned specific chapters from other books and journal papers
Electronic Materials and Web Sites etc. < Ay ad) gag 43 g Sy jalaal)
1-www.spe.com
2- www.schlumberger.com
3-www.aapg.com

Course Policies:

1 Class Attendance:

- Students are expected to attend classes regularly and promptly.

- The attendance should not be less than 80%.

- If the student has been absent, he is responsible for finding out any missed material
by consulting other students or going to the professor’s office hours.

Tardy:

2 - Attendance and arriving on time for the class are necessary. If the student is late, he
will be prevented from class.

Exam Attendance/Punctuality:

- According to the rules the student gets absent in the exam of the course.

4 Assignments & Projects:

- Papers survey or projects should be submitted by the time detriment by the professor.
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5 | Cheating:

- According to the rules, cheating is a serious offense and will always result in an
imposition of a penalty. The penalties that can be started from the range of canceling
the result of the course to canceling the student’s admission.

6 Plagiarism:

- Plagiarism is a serious offense and will always result in an imposition of a penalty.
The penalties that can be started by making a zero mark for the work.

7 Other policies:

- The student should by a commitment by the rules inside class and university.
Therefore, he is expected to show respect for his classmate, instructors &others.
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Course Plan (Syllabus): Reservoir Engineerin

Information about Faculty Member Responsible for the Course _dall il e cila glra

a) (L el Apial) cile L)
Name Office Hours
iilgl) ad ;g ¢yl Caad) |l | o) | e | el M) | Gasadd)
Location &Telephone No. SAT | SUN | MON | TUE WED THU
A9 AT 30
" E-malil

General information about the course Juiall (& dale cila glaa

1 AL a Reservoir Engineering (1)
: Course Title (1) elsa Auaiy
2 Aty el Jay PNGE 341

Course Code and Number

Credit Hours daaizal) cileludl syl
3 U8l Badiaall cile Ll <) _palaa ‘;L\G O bad/ e i 'Tot'al‘
Credit Hours Lecture | Practical | Seminar/Tutorial | Training
2 1 - - 3

4 ol sl Juadll g (s gisal) 3" level, 1% semester

Study Level and Semester
S Pre-requisites J_aall A3 L) ciltlatal) PNGE 209
.6 | Co-requisite(<a g O) dalaall cldhiall -
7 DA A Gy (o2 gl ) BSc in Petroleum and Natural Gas Engineering

Program (s) in which the course is offered

3 oAl s dad English/ Arabic
: Language of teaching the course
9 SR S Gl Campus

Location of teaching the course

Course Description __Aall ciuaj

This course aims to enrich students’ knowledge about the basic, critical properties of reservoir
rock and fluid. The main subjects are properties of reservoir formations and fluids; reservoir volumetric,
reservoir statics, reservoir dynamics. Darcy's law and the mechanics of single and multiphase fluid
flow through reservoir rock, material balance, and reservoir drive mechanisms.

Course Intended Learning Outcomes (CILOs) Jiall alal cila )i

After completing the course, the student will be able to: | a8 CalUall () 9y (8 g _Rall Ad ) (o £l day
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al Review mathematics, physics, and chemistry related to

reservoir characteristics

a2 Define properties of reservoir rock and fluid in oil and gas —az2

bearing formation

a3 Describe the basics of material balance and fluid flow —-a3

equations.

b1 Evaluate design, operations, equipment and machinery. -bl

b2 Identify maps and reservoir traps. - b2

cl Solve problems to determine the parameters that impact -cl
well/reservoir performance over time.

c2 Calculate the original oil in place by volumetric and -c2

MBE method

c3 Deal with the high level of uncertainty in definition and -c3

solution of petroleum reservoir problems

d1 Collaborate effectively within multidisciplinary teams. -dl

d2 Present Technical report for the group work -d2

Course Content __8all 5 sisa

Theoretical Aspect 4 Bl cile g gal) i dad

. Glaa gl “ T . . cle )
A (sl 323 o Gt | e
Units P Con.H
1 | Basics of Reservoir Engineering | (Porosity (1) andSaturation (S). Week 1-2 4
5 BaS|_cs of Re.serv0|r Permeab_ll_lty and relative Week 3-4 4
Engineering: permeability curves
. . Wettability and Capillary
3 | Reservoir Rock Properties Pressure Week 5-6 4
4 | Reservoir Fluid Properties Week 7-8
Mid Term Exam Week 9 2
5 Classmc_atlon of Oil and Gas Week 10 9
Reservoirs.
Reservoir Drive Mechanisms
e and their Characteristics Week 11 2
7 | Diffusivity Equation Week 12 2
8 | Calculation of Qil in Place Week 13 2
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Rector of Sana’a University
Prof. Dr. Al Qaseem Mohammed Abas



L) Ay ) sgeanl)
ealad) Canl) g tlad) alail) 550 3 g
slai—adal— o
Ll ) gall g J g duls

Republic of Yemen
Ministry of Higher Education & Scientific
Research

Sana‘a University
Faculty of Petroleum & Natural Resources

Material Balance Equation Calculation of
? (MBE) Hydrocarbon Volumes Week 14-15 4
10 | Final Exam Week 16 2
el clelud) 5 ala) 220 16 32
Number of Weeks /and Contact Hours Per Semester
Practical / Training/ Tutorials/ Exercises Aspects el cuilal) cile gua ga s ad
a3 ) Crnokadl) / algall / Aand) Gl gua g £ sl i) oLl
Order Practical/ Tutorials/ Exercises Aspects Week Due Cont. H
1 | (Porosity (1) andSaturation (S). Week 1 2
2 | Permeability and relative permeability curves Week 2-3 4
3 | Wettability and Capillary Pressure Week 4 2
4 | Reservoir Fluid Properties Week 5-6 4
5 | Mid Term Exam Week 7 2
6 | Classification of Oil and Gas Reservoirs. Week 8 2
7 | Reservoir Drive Mechanisms and their Characteristics Week 9 2
g | Diffusivity Equation Week 10-11 4
9 | Calculation of Qil in Place Week 12 2
10 Material Balance Equation (MBE) Calculation of Hydrocarbon Week 13 5
Volumes
11 | Final Exam Week 14 2
Lhadl) cleliad) g auladl) Alaa 14 28
Number of Weeks /and Contact Hours Per Semester
Teaching Strategies alaill g axlail) cbasd) il
Lectures
Discussion
Demonstration
Brain storm
Problem solving
Self and independent learning
Tutorials & practical classes ,
Case study,
Computer based teaching
Small group working
Tasks and Assignments clisil) g sy
| |
Y Sl g gi | Hadad dau 34 £ gand
¢ ol /sl (855 g ) Mark Week Due

Assoc.Prof. Adel Al-

Prepared by Quality Assurance Unit

Assoc.Prof. Adel Al-Matary
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Matary AlKhirbash
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[ No | Assignments | |
1
Total Score 4a, lea) 15/150
10/ 100
Learning Assessment alzill a i
e s g ol g | Lo | e OO
No Assessment Method Week Due Mark e
1 | Report Quarter 5 3.4%
2 | Participation Weekly 10 6.6%
3 | Quizzes End of a topic 10 6.6%
4 | Mid-Term (theoretical) Week 9 15 10%
5 | Mid-Term (practical) Week 7 15 10%
6 | Final Exam (practical) Week 14 25 16.7%
7 | Final Exam (theoretical) Week 16 70 46.7%
Total £ saxall 150 100 %

Learning Resources alill jiuaa
(ol aly Qall Hla (S sl ¢l A (lsall ansl) APA ali casa aal all ($i55
Required Textbook(s) (s & 255 Y) Al aal all
. Tarek Ahmed: 2010 “Reservoir Engineering Handbook” 4th Edition, Gulf Professional Publishing;
2. Nnaemeka Ezekwe: 2010 “Petroleum Reservoir Engineering Practice,” Pearson Education,
Technology & Engineering - 816 pages
Essential References saibwall aa) jall
3. Tarek Ahmed 2006 Reservoir Engineering Handbook, 3rd Edition, Gulf Professional
Publishing, ISBN 0-7506-7972-7.
4. B.C. Craft and M.F. Hawkins 1991 Applied Petroleum Reservoir Engineering, 2nd Edition,
Revised by R. Terry, Prentice Hall PTR, , ISBN 0-13-039884-5.
5. L.P. Dake 1998 Fundamentals of Reservoir Engineering, Elsevier Science B.V., ISBN 0-444-41830-X.
6. Handouts, lecture notes, assigned specific chapters from other books and journal papers
Electronic Materials and Web Sites etc. < i) adl ga g 4uxig 5Y) jilaall
1-www.spe.com
2- www.schlumberger.com
3-www.aapg.com

Course Policies:

1 Class Attendance:

- Students are expected to attend classes regularly and promptly.

- The attendance should not be less than 80%.

- If the student has been absent, he is responsible for finding out any missed material
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by consulting other students or going to the professor’s office hours.

2 Tardy:
- Attendance and arriving on time for the class are necessary. If the student is late, he
will be prevented from class.
Exam Attendance/Punctuality:
- According to the rules the student gets absent in the exam of the course.

4 Assignments & Projects:
- Papers survey or projects should be submitted by the time detriment by the professor.

Cheating:

- According to the rules, cheating is a serious offense and will always result in an
imposition of a penalty. The penalties that can be started from the range of canceling
the result of the course to canceling the student’s admission.

6 Plagiarism:
- Plagiarism is a serious offense and will always result in an imposition of a penalty.

The penalties that can be started by making a zero mark for the work.

7 Other policies:
- The student should by a commitment by the rules inside class and university.

Therefore, he is expected to show respect for his classmate, instructors &others.
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