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Course Specification of: Reservoir Rock and Fluids Properties

General information about the course _iall e daladl cila glaal)
} S o CraSall i) g s a3
’ Course Title Reservoir Rock and Fluids Properties
2 ad g Al S PNGE 226
Course Code and Number
Credit Hours 8aaiaal) cileludl eyl
3 ARl Baainal) cile L) @l palaa [ s e/ e SR
: Credit Hours Lecture | Practical Seminar/Tutorial Training
2 1 0 0 3

4 il A Juadll g (g gl Second year/Second Semester

Study Level and Semester
5 (329 Of) odal) ABgLadd) clallarial) PNR 212
: Pre-requisites (if any)
6 (s Of) daluaal) cildlaial)
’ Co-requisites (if any)
7 Jﬂd\qugqﬂ\@UJg\
: Program (s) in which the course is offered PETROLEUM AND NATURAL GAS ENGINEERING
8 B\ w_).ﬁf\.u ENGLISH/ARABIC

Language of teaching the course
9 A Al euas SEMESTERS
: Study System
10 o8l (it S FACULTY OF PETROLEUM AND NATURAL
: Location of teaching the course RESOURCES
l S A clia) ga (g)ana au) Assoc. Prof. Mahyoub A. Saeed
: Prepared by
12 daalall Gulsa dlic @J\j 2020
Date of Approval

Course Description_Aall ciuay
Ayl ) el aas Al ) il Ciuas

This course will introduce students to the basic petro physical

properties of petroleum reservoir rocks as well as Physical and chemical

properties of reservoir rock fluids- Laboratory experiments to measure

reservoir rock and fluid properties will be conducted-
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Course Intended Learning Outcomes (CILOS),_Aall alad <l 5
After completing the course, the student will be able to: 10 o 138 ) () 985 g ) jRall A 3 (1 £ LN 2y
al

a2

Identify between reservoir rock types

Differentiate between porosity types

a3 | Differentiate between  permeability
types:

a4 | Differentiate between saturation for
different fluids

a5 | Explain capillary pressure,

compressibility, and conductivity of the

reservoir rock

bl Analyze the different phase behaviors of

the petroleum fluids

b2 | Solve the problem of unknown reservoir

rock physical properties:

b3 | Solve the problem of unknown reservoir

fluid and its physical properties and

composition

cl Carry out experiments to (Measure
reservoir rock and fluids properties:

di.

work in team

el alail) il Aie pa lall alad Cily Aie g g
Alignment of CILOs (Course Intended Learning Outcomes) to PILOs (Program Intended Learning Outcomes)
Al (e 82 gualall aladl) cila 3 Talial) (e B gualal) aladl) cila 34
(Course Intended Learning Outcomes) (Program Intended Learning Outcomes)
(Lais 1 30 (o S alill Cila i e ES)

al Identify between reservoir rock types
2 | Differentiate between porosity types
a3

Differentiate between permeability types-

a4 Differentiate between saturation for different

fluids

Explain capillary pressure, compressibility, and

ab

conductivity of the reservoir rock

bl Analyze the different phase behaviors of the
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petroleum fluids

b2 | Solve the problem of unknown reservoir rock

physical properties-

b3 | Solve the problem of unknown reservoir fluid

and its physical properties and composition

cl Carry out experiments to (Vleasure reservoir

rock and fluids properties-

dil.

work in team

A g8l g alail) g andecil) Cilbiansd) iy alail) cla jiadas) ga

Alignment of CILOs to Teaching and Assessment Strategies

2 2 9811 paliil) g anlailidnsil ficiby(agl) g i jlaall) el alal cila e dag) ga 1Y gl
First: Alignment of Knowledge and Understanding CILOs

ol 5 48 all /) Rall iy e alatl g adatl) L) sl o 51 Al sl
KnowledgeandUnderstandingCILOs TeachingStrategies AssessmentStrategies
al- | ldentify between reservoir rock types | Lectures Written exam
a2 - | Differentiate between porosity types discussion assignment

a3- | Differentiate between permeability
types.

a4- | Differentiate between saturation for
different fluids

a5- | Explain capillary pressure,
compressibility, and conductivity of
the reservoir rock

SR g ) iy (AR AN il lgeall) s Rl alad il jia dag) gaz il
Second: Alignment of Intellectual Skills CILOs

a3l jlgal) /Rl il e alal g adal) Lot i) 8311 Las S
Intellectual Skills CILOs Teaching Strategies Assessment Strategies
b1 - | Analyze the different phase behaviors | Lecture Oral exam
of the petroleum fluids Discussion Oral presentation
b2 - | Solve the problem of unknown Class contribution In class exercise
reservoir rock physical properties. reports Achievement tests
b3 - | Solve the problem of unknown
reservoir fluid and its physical
properties and composition
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2 o811 9 ) ialy(Aalend) g Aigal) il jlgal) 5 jal) alad il jiia dag ) gaz il
Third: Alignment of Professional and Practical Skills CILOs

Aaall Al ) gl /5 el il jia placl) g pslacl) Ll sina o 55511 L) yina
Professional and Practical Skills CILOs Teaching Strategies Assessment Strategies
c1- | Carry out experiments to Measure | Lectures
reservoir rock and fluids properties Discussion Oral presentation
C2- | Carry out experiments to Measure Class contribution In class exercise
reservoir fluids properties Lab reports Practical exam

2 981 9 ) Al iy (Aalad) il jlgeall) ) jiall ale il Aia dag ) ga slal
Fourth: Alignment of Transferable (General) Skills CILOs

S A Cla A plail) 5 pleil) ) i) o $851) A s
Transferable (General) Skills CILOs Teaching Strategies Assessment Strategies
d1- | work in team Small group working Oral presentation
Class contribution
Reports
Course Content_iall (s gisa
Theoretical Aspect s il ilal) cle g ga
S . 5 'm‘ Caile L) ..
&0 Lo st ;..Lc ?AA  gal) de il e g gal sl Al claia Jsay
Order = A.A"S . Sub Topics List AU Contact all gl
Topic List / Units of Hours (CILOs)
Weeks
Reservoir rock definition
Reservoir rock types
Introduction Carbonate reservoirs
1 Sandstone reservoirs 1 2 al
Fractured reservoirs Reservoir
fluids definition and types
Definition
Types
. Absolute porosit
2 Reservoir Rock Effectivepporosi%/y 2 4 a2,b2,cl
Porosity Factors affecting porosity
Methods of determining porosity
averaging porosity
Rock Definition
Darcy law
Permeability | Types
3 Absolute 2 4 a3,b2,cl
Effective
Relative Permeability
Methods of determining permeability
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Rock Definition

4 Types 1 2 ab,b2,cl
compressibility | Methods of determining compressibility

Capillary Definition

pressure and | Types
wettabilit M_ethods of determining compres_sibility
evvasirey Oil Wet and Water Wet Reservoirs.

1 2 ab,b2,cl

Definition
Methods of determining saturation of

reservoir rock 1 2 a4,b2,cl
Importance of fluid saturation
Resistivity definition
Reservoir rock | Importance of fluid saturation

6 Fluid saturation

7 resistivity measurement of electrical properties of 1 2 as,b2,cl
reservoir rocks
Physical Oil physical properties
8 properties of | Gas phyﬁical plroperties 1 2 |al,b3,c2,d1
Water physical properties
petroleum fluids by ks
Chemical Oil Chemical Properties
9 properties of | Gas Chemical Properties 2 4 |al,b3,c2,dl
. Formation Water Properties
petroleum fluids
Hydrocarbon Multi Component System
10 Pyt Diagrams 2 4 lal,bl,c2,dl

phase behavior

Lbadl) cleludl g aulul) 3e
Number of Weeks /and Contact Hours Per Semester 14 28

Practical Aspect (if any) (<2 &) dslad) Cle g gal)

. . el ..
& il / Ctadl) /dplead) sl N"’*“;“z‘e;"‘; gy | RO
Order Practical / Exercises/Tutorials topics L\j,\,eeks cﬁgltjer\gt Couie'd, LOs
1 Reservoir rocks identification 1 2 al,b2,cl,dl
2 Porosity lab measurements 2 4 az2,b2,cl,dl
3 Permeability lab measurements 2 4 a3,b2,cl,dl
4 Capillary pressure and Wettability lab measurements 1 2 ab,b2,c1,d1
5 Saturation measurement 1 2 a4,b2,cl,d1l
6 Oil properties 2 4 al,b3,c2,dl
7 gas properties 2 4 al,b3,c2,d1
8 Formation Water Properties 1 2 al,b3,c2,d1
9 Laboratory PVT calculation 1 2 b1,b3,c2,d1
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Number of Weeks /and Contact Hours Per Semester 13 26

Teaching Strategies aiaill g aslaill gl i)
Lectures
Class contribution
Assignments
In class exercise
Reports

Tasks and Assignments <slidsil) g ddaday)

o exercise | ; goed | s 3
A gl /it o | Ty | SRR
No Assignments/ Tasks Mark | Week (symbos)
Due Y
1 [ Reservoir rock Porosity calculation Exercise 3 3 a2
2 | Reservoir rock Permeability calculation Exercise 4 5 a3
3 | Reservoir rock Saturation calculation Exercise 4 8 a4
4 | Hydrocarbon phase behavior Exercise 4 13 bl
[ | Total Scoredadll dwa) | 15 | | |
Learning Assessmentataillayss
o A A alail) cila i
P *ﬂ\ P A pdil) E}u\ a-%)ﬂ\ %Jﬁl . CILOs (symbols)
No. Assessment Tasks Week due Mark Pmp%rft'Foi':]:f@‘
Assessment
’ ERPPEVRY 36,8 15 10% a2,a3,a4,ab,bl
Tasksand Assianments
2 Quiz (1)JsS 3 5 3.3% al,a2,a3
3 uadll i S W8 25 16.7% az2,a3,a4,ad
Midterm Exam
4 Quiz (2)Jss W12 5 3.3% a4,a5,b2,b3
il ddlgs Lid
Final Exam (practical)
(A Juall) digd Laa) 0
e Final Exam (theoretical) W16 0 46.7% all CILOs
Total Ay 150 %100
Learning Resources abdll jilas
(o5l aly ¢l 1y U Qi) A Calsall anl) APA i s ) el i g8
Required Textbook(s) (G &8 25 YV)deill aal sall
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1. “Petro physics: Theory and Practice of Measuring Reservoir Rock and Fluid Transport Properties”, Third
edition, Gulf Professional Publishing, 2012. "Basic Engineering Circuit Analysis", J. D. Irwin, Fourth
edition, Macmillan, most recent edition
2. Burck, Emily. Properties of Petroleum Reservoir Fluids, Internaional Development Corporation, 1975

Essential Referencessibuall aa sl
3.Calhoun,jr.,J..C.,Fundamentals of Reservoir Engineering. University of Oklahoma Press., Norman, OK.
1976.

4. Ahmed T. Hydrocarbon Phase Behaviour. Gulf Publishing Co. London, 1989.

Essential Referencessibuall aa sl

Course Policies ,iall b daiall clubad) g Jay) gual)

1 Class Attendance 4slsil) cildladl) ) gaa

- 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 Al gl

- 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 glaiay) by gz

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

4 | Assignments & Projects ajdall g cilivadl)

- 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 Jwaii¥!

- 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 ¢ Al clubu

- 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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