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Course Specification of: Petroleum Geolo

for Engineers

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

; CJJ‘*" e Cpntigall 5 53d) L ol g2
ourse Tite Petroleum Geology for Engineers
) 4ad g 5 8all ey PNGE 221
: Course Code and Number
Credit Hours 3aaixal) cilelud) ey
3 Jo8al Badiaall cile Ll &l _palaa ‘;JAQ Colal/ jliac G Al "TOt;ﬂ‘
’ Credit Hours Lecture | Practical | Seminar/Tutorial Training
2 1 - - 3
4 o ) Jaaaill 5 (s ginal) 2" Jevel, 1% semester
: Study Level and Semester
5| (90) s Al clllial | PNR 112, PNR 212
’ Pre-requisites (if any)
6 (i s Of) daluaal) cildlaial) -
’ Co-requisites (if any)
7 Sl Ad Gy (o A1 el sl Bachelor of Petroleum and Natural Gas Engineering
) Program (s) in which the course is offered
3 DRl (a5 da English/Arabic
) Language of teaching the course
A yal) alas .
9 o & Academic year of two semesters
Study System
10 SR (S (a Faculty of Petroleum and Natural Resources
: Location of teaching the course
1l A clia) ga (g)dna aud Assoc.Prof. Adel Al-Matary
: Prepared by
Date of Approval

Course Description JAd) diuay

A iYL ) ) Aell Caay

dpall ) R Caa

This is a basic course in petroleum geology-
The students will be exposed to different

source, reservoir and cap-rocks,
characterization of reservoir rocks,
classification  of  reservoir pore space,

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

Rector of Sana’a University
Prof. Dr. Al Qaseem Mohammed Abas
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permeability, migration and entrapment,

temperature-pressure conditions for the

generation of oil and gas from sediments-

Course Intended Learning Outcomes (CILOS) JAall alad Sla e
After completing the course, the student will be able to: 10 e 1,38 Qllal) () 60 G g Rl A 3 (e 1Y) 22y

al. | Describe the nature of petroleum, and describe -al
the chemical composition of liquid and
gaseous petroleum.

a2. | Gain knowledge of how and why fluid -a2
hydrocarbons migrate from a source rock to
reservoir rock, entrapment and accumulation of

hydrocarbons.

bl. | Identify different source rocks from which -bl
hydrocarbons are generated.

b2. | Interpret maps and reservoir traps - b2

cl. | Compute the analysis of well logs, cross- -cl
sections and correlation.

c2. | Do tectonic classification,  stratigraphy -c2

evaluation and hydrocarbon accumulation of
some Basin in Yemen

dl. | Collaborate effectively within a -dl
multidisciplinary team.
d2. | Acquire entrepreneurial skills to Prepare -d2

technical petroleum reports.

el ! alail] il jiie aa Rl alad il jiie dag) ga
Alignment of CILOs (Course Intended Learning Outcomes) to PILOs (Program Intended Learning Outcomes)
DAl (e B3 gaalal) alail) cila i Zali ) (1 5 gulal) alail) iy i
(Course Intended Learning Outcomes) (Program Intended Learning Outcomes)
(bais 130y (o LS malipd) Cils ie e SH)

al | Describe the nature of petroleum, and describe the
chemical composition of liquid and gaseous || Al
petroleum.

a2 | Gain knowledge of how and why fluid hydrocarbons
migrate from a source rock to A2
reservoir rock, entrapment and accumulation of
hydrocarbons.

bl | Identify different source rocks from which|| g2
hydrocarbons are generated.

b2 | Interpret maps and reservoir traps B2
cl | Compute the analysis of well logs, cross-sections and || c2
correlation.
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c2 | Do tectonic classification, stratigraphy evaluation and || c3
hydrocarbon accumulation of some Basin in Yemen

dl | Collaborate effectively within a multidisciplinary || p1
team.

d2 | Acquire entrepreneurial skills to Prepare technical || p3
petroleum reports.

A 981) g alail] g aadail) Cilians) iy alail) cila i dag ga

Alignment of CILOs to Teaching and Assessment Strategies

2 9810 g alal) g asteil) dpa) iy (agdll s i jlaall) el alal cila jiia dag) ga 1Y gl

First: Alignment of Knowledge and Understanding CILOs
agl) g 48 all /) Ral) iy Jia palal) L) i) a8 Lad) o)
Knowledge and Understanding CILOs alzil) g Assessment
Teaching Strategies Strategies
al - | Describe the nature of petroleum, and describe the || Interactive Lectures | Examinations,
chemical composition of liquid and gaseous || Discussion Assignments,
petroleum. Oral presentations
a2 - | Gain knowledge of how and why fluid hydrocarbons

migrate from a source rock to
reservoir rock, entrapment and accumulation of
hydrocarbons.

2 981 g ) Aan) iy (iRl < jlgeall) ) Rall alal il e dag) ga sl

Second: Alignment of Intellectual Skills CILOs

Aia M)l jlgal) /bl il A plail) g alail) dga) e | g 983l A el
Intellectual Skills CILOs Teaching Strategies Assessment
Strategies
b1 - | ldentify different source rocks from which || Discussion Essay test,
hydrocarbons are generated. gemontstration é\SS:gnmenttS,t_
: rain storm ral presentations.
b2 - | Interpret maps and reservoir traps Problem  solving P

2 SR 9 () Al aly (Aland] g Asigeall il jlgeall) il alad cila ia dag ga LG
Third: Alignment of Professional and Practical Skills CILOs

Aalaal) g dgigal) ol tgeal /el ln e alail) g adal) Aas il 551 At il
Professional and Practical Skills CILOs Teaching Strategies Assessment
Strategies
c1l- | Compute the analysis of well logs, cross- || Tutorials & practical classes, | Achievement tests
sections and correlation. case study, Chart Drawing
c2- | Do tectonic  classification, stratigraphy || Computer based teaching practical exams
evaluation and hydrocarbon accumulation of
some Basin in Yemen
Prepared by Quality Assurance Unit Dean of the Faculty Dean of the Development
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Fourth: Alignment of Transferable (General) Skills CILOs

oAl s i alail) g adacl) Aas il o 955 Ll i
Transferable (General) Skills CILOs Teaching Strategies Assessment
Strategies
d1- | Collaborate effectively within a || Small group working Achievement tests
multidisciplinary team. Student-led Seminars Team working
d2- | Acquire entrepreneurial skills to Prepare || Case Study Method
technical petroleum reports.

Course Content J_aall s sisa
Theoretical Aspect ¢ Bl cuilal) &le guda g4
) ) e Gle L) Jsay
Pogt s gl) /A ) il guda gall 4e i) cle guda gal) sl L dadly il Aa
Order Topic List / Units Sub Topics List Number | Contact | JJdell aladl
of Weeks Hours (CILOs)
1 The History and Nature | First use 1 9 al a2
of Petroleum Petroleum products demand
2 Occurrence and origin Organlc_ theorle_s 1 5 al a2
of petroleum Inorganic theories
Chemical Composition | Properties of Liquid Petroleum;
al a2
g of Petroleum, Gaseous Petroleum (natural 1 2
c2.1
gas), and Gas Law
Requirements al a2
4 Petroleum System for Commercial Oil 1 2
. b2.1
Accumulations
-Organic matter type
5 Source rock -Kerogen types 2 4 al a2
-Evaluation methods
-Basic Rock Properties a2 b2.1
Reservoir rock -Porosity, and Permeability 2 4 b2.2
(Darcy’s Law) c2.2 d3
-Reservoir contents of Fluids
an<_:i Gas .(Saturatlon) . a2 b2.1
. -Dimensional Analysis of
Reservoir pore spaces - 2 4 b2.2
Permeability, 2.9 d3
--Dimensional Analysis of '
Fluid Viscosity
Subsurface Subsurface water
X 1 2 al
Environments Subsurface pressures
Prepared by Quality Assurance Unit Dean of the Faculty Dean of the Development
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Subsurface temperature
Entrapments Traps types 1 2 aizb 22'1
Petroleum Exploration | Gravity and Seismic methods 1 9 a2c2.1
Methods overview c2.2d3
. . al, az2,
Rig Components Rig systems 1 2 o1, c2
Ldadl) clelaad) g abuayl) 220
Number of Weeks /and Contact Hours Per Semester 14 28
Practical Aspect (if any) (S35 O))) Aalaad) e gula gall
i) /4 L s [ SN e
A il 5/ Cp lall) /Aglaad) ol O o | il 'J:_;df"‘ ?
Order Practical / Exercises/ Tutorials topics Weeks | Contact | =0 1LOSs
Hours
1 LAB 1: PETROLEUM INORGANIC ORIGIN 1 2 albl,cl
5 LAB2: GEOCHEMISTRY AND OIL 1 5 bl.c2
CHARACTERIZATION '
3 LAB 3: CLASSIFICATION OF CRUDE OILS 1 2 bl,cl
4 LAB 4: SOURCE ROCK EVALUATIONS 1 2 a2,c2
5 LAB 5: USE OF BORE-HOLE LOGS IN 1 2 b2 cl
IDENTIFYING PETROLEUM SOURCE ROCKS '
6 LAB 6: OIL MIGRATION 1 2 a2,b2
7 LAB 7: RESERVOIR MAPPING 1 2 bl,b2,c2
LAB 8: RESERVOIR PROPERTIES AND RESERVE
8 ESTIMATE 1 2 bl,b2,cl1,c2
9 LAB 9: DEPTH MAP OF THE RESERVOIR 1 2 bl,b2,cl,c2
10 LAB 10: SUBSURFACE CROSS SECTION 2 4 bl,b2,c1,c2
11 | LAB 11: Correlation of Intertonguing Deposits 2 4 bl,b2,cl,c2
Agladl) cleld) g anlad) (Alaa) 13 2%
Number of Weeks /and Contact Hours Per Semester
Teaching Strategies alaill g axdaill i) s
= Interactive Lectures
= Discussion
= Demonstration
=  Brainstorm
= Problem solving
= Computer based teaching
= Small group working
Student-led Seminars
Prepared by Quality Assurance Unit Dean of the Faculty Dean of the Development
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Matary AlKhirbash Assoc.Prof. Huda Al-Emad
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| = Case study |

Tasks and Assignments <ilisil) g dadaly)

— N Sl A cla
5 c_\a\ ) /sl il ¢ o3 finiea) Es_m\ Aa(?l LOs
No Assignments/ Tasks (#2029 | Mark | \veek Due | (symbols)
1 | n/a

[ | Total Score 4aall tuaa) | | | |

Learning Assessment alzill auis
o A2 ) A alail) cla e
Pepy H'.,\m‘ FIPRA] axddl) &Ju\ 1%)-33‘ Al A_QJ'\'“ CILOs (symbols)
No. Assessment Tasks Week due Mark Pmp,fi;t;fn of
Assessment
1 | Lab Exercises Weekly 20 13.4% b1, b2,cl,c2
2 | Participation Weekly 10 6.7% al,a2,cl,c2,dl
3 | Quizzes Endofa 10 6.7% al,a2,bl,b2,
4 | Mid-Term written exam Week 7 20 13.3% al,a2,bl,b2,
5 | Final lab Exam Week 7 20 13.3% | bl,b2,c1,c2,d1
6 | Final Exam (theoretical) Week 16 70 46.6% all
Total (Jway) 150 | 100.00%

Learning Resources abill jilas

Required Textbook(s) (e & 235 ¥) dai ) aal all
1. Saied, M; Al-Matary, A; Gashan, M. (2015) The Black Gold, Origin, occurrence and
geochemistry of Petroleum. AlMajd Publications, Sana‘a, Yemen.
2. Richard C. Selley, (2015) Elements of Petroleum Geodogy. 37d- Edition Elsevier
Academic Press, 520p.
Essential References saibwall aal jal)

1 Geology of Petroleum, A:-l- Levorsen,2™ Edition- CBS, Publishers, 2006-2- Amyx,
J- W-, Bass,-

2- Unconventional Petroleum Geology, Caineng Zou et al-, Elsevier, 2013
Electronic Materials and Web Sites etc. < i) adl ga g 4 g S jilaall

WWW.spe.com
http://link.springer.com

http://www.sciencedirect.com

Prepared by Quality Assurance Unit Dean of the Faculty Dean of the Development
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Rector of Sana’a University
Prof. Dr. Al Qaseem Mohammed Abas


http://www.spe.com/
http://link.springer.com/
http://www.sciencedirect.com/

Republic of Yemen woricis A tal) Ay ggaal)
Ministry of Higher Education & Scientific - ‘ & = alad) Gl g lal) auleil) 550 5

Research i
- - i
Sana‘'a University L SE— U P I

Faculty of Petroleum & Natural Resources ¢ dm el o ) gall g J gt A8

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.

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

3 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.

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.

Prepared by Quality Assurance Unit Dean of the Faculty Dean of the Development
Assoc.Prof. Adel Al- Assoc.Prof. Adel Al-Matary Assoc.Prof. Bassim & Quality Assurance Center
Matary AlKhirbash Assoc.Prof. Huda Al-Emad

Rector of Sana’a University
Prof. Dr. Al Qaseem Mohammed Abas
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#2020 2019 :2alall alal)
Cmuigall J g 5l L od g 1) e Al

Course Plan (Syllabus): Petroleum Geology for Engineers

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

) L suul) ApsiSal) cile Ll
- Assoc.Prof. Adel Al-Matary [[ (%) 540 =
Name Office Hours
il ‘é 09 OlSall Caad) |l | o) | e | el ¥ | Gasadd)
Location &Telephone No. 770770769 SAT | SUN | MON | TUE | WED | THU
Qﬁj):n‘:’;ifﬂ‘ a.almatary@su.edu.ye

General information about the course Juiall (& dale cila glaa

1 Sl el Opatigall J 9 2l L ol 5
ourse Titie Petroleum Geology for Engineers
P 4ad g 5 8all ey PNGE 221
Course Code and Number
Credit Hours aaizal) cilelud) eyl
3 o8l Badiaall cile Ll &) _palaa g.hﬁ St/ i i Tot.al‘
Credit Hours Lecture | Practical | Seminar/Tutorial | Training
2 1 - - 3
1 ) Jaaadl) g (s giaal) 2" Jevel, 1 semester
) Study Level and Semester
S Pre-requisites JJM aﬁ:“‘“‘n «"-'L.&N‘ PNR 112, PNR 212
.6 | cCo-requisite(<a g O) Lalaal) cildhial) -
i A AL Gy M) el ) Bachelor of Petroleum and Natural Gas Engineering
Program (s) in which the course is offered
8 SRl (a5 dad English/Arabic
: Language of teaching the course
9 S A Qi lsa Faculty of Petroleum and Natural Resources
Location of teaching the course
Course Description il ciuaj
This is a basic course in petroleum geology. The
students will be exposed to different source,
reservoir and cap-rocks, characterization of
reservoir rocks, classification of reservoir pore
space, permeability, migration and entrapment,
temperature-pressure  conditions  for  the
generation of oil and gas from sediments.
Prepared by Quality Assurance Unit Dean of the Faculty Dean of the Development
Assoc.Prof. Adel Al- Assoc.Prof. Adel Al-Matary Assoc.Prof. Bassim & Quality Assurance Center
Matary AlKhirbash Assoc.Prof. Huda Al-Emad

Rector of Sana’a University
Prof. Dr. Al Qaseem Mohammed Abas
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Course Intended Learning Outcomes (CILOS) Jdall alad cila A
After completing the course, the student will be able to: 10 A 138 CalUal) () 6% G g ) jiall Al 3 (e pLgiiY) day

al. Describe the nature of petroleum, and describe the -al
chemical composition of liquid and gaseous
petroleum.

a2. Gain knowledge of how and why fluid
hydrocarbons migrate from a source rock to

reservoir rock, entrapment and accumulation of
hydrocarbons.

bl. Identify different source
hydrocarbons are generated.

-a2

rocks from which —b1

b2. Interpret maps and reservoir traps - b2

cl. Compute the analysis of well logs, cross-sections -cl
and correlation.

c2. Do tectonic classification, stratigraphy evaluation
and hydrocarbon accumulation of some Basin in
Yemen

d1. Collaborate effectively within a multidisciplinary
team.

d2. Acquire entrepreneurial skills to Prepare technical

petroleum reports.

-Cc2

-d1l

-d2

Course Content __8all s giaa

Theoretical Aspect 4 kil cile g gal) i ddad
o Lluadil) cile g gal)

& “ile L)
gl |
Week 4alxdl)

A

(i ) Cile gua gall)
Units

Order

Sub Topics

Due

Con. H

The History and
Nature of Petroleum

First use
Petroleum products demand

Occurrence and origin
of petroleum

Organic theories
Inorganic theories

Chemical Composition
of Petroleum,

Properties of Liquid Petroleum;
Gaseous Petroleum (natural gas), and Gas Law

Petroleum System

Requirements
for Commercial Oil Accumulations

Source rock

-Organic matter type
-Kerogen types
-Evaluation methods

Midterm Exam

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

Rector of Sana’a University
Prof. Dr. Al Qaseem Mohammed Abas
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Reservoir rock -Basic.Rock Properties. ' 5 4
-Porosity, and Permeability (Darcy’s Law)
-Reservoir contents of Fluids and Gas
Reservoir pore spaces (Sqturatipn) . . 2 4
-Dimensional Analysis of Permeability,
--Dimensional Analysis of Fluid Viscosity
Subsurface Subsurface water
Environments Subsurface pressures 1 2
Subsurface temperature
Entrapments Traps types 1 2
Petroleum Exploration Gravity and Seismic methods overview 1 2
Methods
Rig Components Rig systems 1 2
Final Exam 1 2
Ldadl) clelaad) g abuay) 220 16 30
Number of Weeks /and Contact Hours Per Semester
Practical / Training/ Tutorials/ Exercises Aspects (lex) cuilal) cile gua ga Ld5 Aad
a8 Crnokadl) / algall / Aand) Gl gua 9 £ seud) FRRTREISIN]
Order Practical/ Tutorials/ Exercises Aspects Week Due Cont. H
1 | LAB 1: PETROLEUM INORGANIC ORIGIN 1 2
2 | LAB2: GEOCHEMISTRY AND OIL CHARACTERIZATION 1 2
3 | LAB 3: CLASSIFICATION OF CRUDE OILS 1 2
4 | LAB 4: SOURCE ROCK EVALUATIONS 1 2
5 LAB 5: USE OF BORE-HOLE LOGS IN IDENTIFYING 1 9
PETROLEUM SOURCE ROCKS
6 | LAB 6: OIL MIGRATION 1 2
7 | Mid-lab exam 1 2
8 | LAB 7: RESERVOIR MAPPING 1 2
9 | LAB 8: RESERVOIR PROPERTIES AND RESERVE ESTIMATE 1 2
10 | LAB 9: DEPTH MAP OF THE RESERVOIR 1 2
11 | LAB 10: SUBSURFACE CROSS SECTION 2 4
12 | LAB 11: Correlation of Intertonguing Deposits 2 4
13 | Final lab exam 1 2
Lhadl) cleliad) g aulad) Alaa 15 30
Number of Weeks /and Contact Hours Per Semester
Teaching Strategies aiaill 5 aslzil) b i)
= Interactive Lectures
= Discussion
Prepared by Quality Assurance Unit Dean of the Faculty Dean of the Development
Assoc.Prof. Adel Al- Assoc.Prof. Adel Al-Matary Assoc.Prof. Bassim & Quality Assurance Center
Matary AlKhirbash Assoc.Prof. Huda Al-Emad

Rector of Sana’a University
Prof. Dr. Al Qaseem Mohammed Abas
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= Demonstration

=  Brain storm

*  Problem solving

= Case study,

= Computer based teaching
=  Small group working

=  Student-led Seminars

Tasks and Assignments <ilisil) g dadiy)
l |

A caal of) /eduleat) B p g3 | A Ao | I £ g
No Assignments (395 /g2 8) Mark | Week Due
1 1 n/a
Total Score daa Aaa) 15/150
10/ 100

Learning Assessment alaill a g8

p L) sl aa sl (6 spal) 3o 30 | Apa) | Vouraddl 38
No Assessment Method Week Due Mark Pro%rstégsnn?;‘nlimal
1 | Lab Exercises Weekly 20 13.4%

2 | Participation Weekly 10 6.7%

3 | Quizzes End of a topic 10 6.7%

4 | Mid-Term written exam Week 7 20 13.3%

5 | Final lab Exam Week 7 20 13.3%

6 | Final Exam (theoretical) Week 16 70 46.6%

Total g saxall 150 100.00%

Learning Resources akill jilas

Required Textbook(s) (e &8 238 Y) dwi sl gl sl
1. Saied, M; Al-Matary, A; Gashan, M. (2015) The Black Gold, Origin, occurrence and
geochemistry of Petroleum. AlMajd Publications, Sana‘a, Yemen.

2. Richard C. Selley, (2015) Elements of Petroleum Geodogy. 37d. Edition Elsevier
Academic Press, 520p.
Essential References sailuall aal !l

1. Geology of Petroleum, A:l- Levorsen,2™ Edition- CBS, Publishers, 2006-2- Amyx,
J- W-, Bass,-
2- Unconventional Petroleum Geology, Caineng Zou et al-, Elsevier, 2013

Prepared by Quality Assurance Unit Dean of the Faculty Dean of the Development
Assoc.Prof. Adel Al- Assoc.Prof. Adel Al-Matary Assoc.Prof. Bassim & Quality Assurance Center
Matary AlKhirbash Assoc.Prof. Huda Al-Emad

Rector of Sana’a University
Prof. Dr. Al Qaseem Mohammed Abas
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Electronic Materials and Web Sites etc. < siiy) adl ga g 4 g 5<Y) jalaall

WWW.Spe.com
http://link.springer.com

http://www.sciencedirect.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.

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

3 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.

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.

Prepared by Quality Assurance Unit Dean of the Faculty Dean of the Development
Assoc.Prof. Adel Al- Assoc.Prof. Adel Al-Matary Assoc.Prof. Bassim & Quality Assurance Center
Matary AlKhirbash Assoc.Prof. Huda Al-Emad

Rector of Sana’a University
Prof. Dr. Al Qaseem Mohammed Abas
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