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 نمذجة ومحاكاة المكمنمواصفات مقرر: 
nCourse Specification of: Reservoir Modeling and Simulatio 

 

General information about the course المعلومات العامة عن المقرر    

1.  
 اطى انًقزر

Course Title 
 نمذجة ومحاكاة المكمن

Reservoir Modeling and Simulation 

2.  
 ريش انًقزر ٔرقًّ

Course Code and Number PNGE 445 

3.  
 انظاعاث انًعخًدة نهًقزر

Credit Hours 

 Credit Hoursانظاعاث انًعخًدة 
 الإحًانٙ
Total يحاضزاث 

Lecture 
 عًهٙ

Practical 
 /حًارٍٚطًُار

Seminar/Tutorial 
 حدرٚب

Training 

2 1 1 - 4 

4.  
 انًظخٕٖ ٔانفصم اندراطٙ
Study Level and Semester 

4
th

   level, 1
st
 semester 

5.  
 )إٌ ٔحدث(انًقزر انًخطهباث انظابقت 

Pre-requisites (if any) 
PNGE 341, PNGE 363 

6.  
 ()إٌ ٔحدثانًخطهباث انًصاحبت 

Co-requisites (if any) 
- 

7.  
 انًقزردرص نّ ٚانبزَايج انذ٘ 

Program (s) in which the course is offered 
Bachelor of Petroleum and Natural Gas Engineering 

8.  
 نغت حدرٚض انًقزر

Language of teaching the course 
English/Arabic 

9.  
 َظاو اندراطت

Study System 
Semesters  

10.  
 يكاٌ حدرٚض انًقزر

Location of teaching the course 
Faculty of Petroleum and Natural Resources 

11.  
 اطى يعد)ٔ( يٕاصفاث انًقزر

Prepared by 

Assoc.Prof. Adel Al-Matary 

12.  
 تاريخ اعتماد مجلس الجامعة

Date of Approval 
0202 

 

 

Course Description وصف المقرر    
  

The objective of this course is to teach the basic science, technology and related assumptions 

involved in carrying out an integrated reservoir characterization study. It will prepare students to understand 

and interpret techniques that underlie commercial software (but will not teach software usage itself). The 

course has three main components. 1) Data sources, quality and analysis, including spatial analysis. 2) 

Generating 3D models of reservoir properties - classical gridding and mapping, kriging as a data driven 

(variogram) form of classical mapping (estimation) and a means of data integration. Simulation techniques 

are introduced as a means of assessing uncertainty resulting from heterogeneity. 3) Scaling of grids and 

property models for the purpose of reservoir simulation is the final topic. The integration and application of 

all the major ideas is illustrated by a case study. The practical part of the classes (lab and design) will be 

devoted to work with a professional industrial reservoir simulator and the implementation of a group project. 
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Course Intended Learning Outcomes (CILOs) تعلم المقرر مخرجات  
After completing the course, the student will be able to: ا عهٗ أٌ:بعد الاَخٓاء يٍ دراطت انًقزر طٕف ٚكٌٕ انطانب قادر 

a1.  Explain the main terminology, concepts, 

tools, and techniques used for generating 3D 

static and dynamic reservoir models 

ٚشرررررزد انًصرررررطهحاث انزفٛظرررررٛت ٔانًفررررراْٛى ٔا دٔاث 

ٔانخقُٛررراث انًظرررختديت نخٕنٛرررد ًَرررالث انًكرررايٍ ان ابخرررت 

 ٔاندُٚايٛكٛت ثلاثٛت ا بعاد

a1.  

a2.  Show some of key issues in reservoir 

characterization & modeling, particularly 

uncertainty & heterogeneity 

ٚعررزب بعررق انق رراٚا انزفٛظررٛت  ررٙ حٕصررٛ  ًَٔذحررت 

 انتشاٌ، ٔخاصت عدو انٛقٍٛ ٔعدو انخخاَض

a2.  

a3.  Describe types of reservoir simulators and 

their application and the importance of 

computer modeling in the field of reservoir 

management 

ٕٚصررر  أَرررٕاا يحامررراث انًكرررايٍ ٔحطبٛقاحٓرررا ٔأًْٛرررت 

 انًُذحت انحاطٕبٛت  ٙ يخال إدارة انًكايٍ

 

a3.  

b1. Select appropriate computer software and 

numerical simulator (Petrel) for modeling 

using the knowledge in the field of reservoir 

engineering, geology and exploitation of oil / 

gas fields 

ٚتخرررار برررزايج انكًبٛرررٕحز انًُاطررربت ٔانًحامررراة انعددٚرررت 

(Petrel نهًُذحررت باطررختداو انًعز ررت  ررٙ يخررال )

ُْدطرررت انًكرررايٍ ٔانخٕٛنٕحٛرررا ٔاطرررخغلال حقرررٕل 

 انغاس انُفط /

 

b1. 

b2. Develop a critical-thinking and problem-

solving approach to modeling 

 ٚطٕر َٓج انخفكٛز انُقد٘ ٔحم انًشكلاث نهًُذحت

 

b2. 

c1.  Practice skills in data analysis and evaluation 

of reservoirs 

 ًٚارص انًٓاراث  ٙ ححهٛم انبٛاَاث ٔحقٛٛى انتشاَاث

 

c1.  

c2.  Practice using these tools (computer software 

and numerical simulator) –  computer 

exercises for real problems through case 

studies 

ٚخرردرع عهرررٗ اطررختداو ْرررذِ ا دٔاث )بررزايج انكًبٛرررٕحز 

حًررارٍٚ انكًبٛررٕحز نحررم انًشررامم  -ٔانًحامرراة انعددٚررت( 

 راطاث انحانتانحقٛقٛت يٍ خلال د

 

c2.  

d1. Accept responsibility for the designated part 

of the task (project) and comply with the 

rules of teamwork 

ٚقبررررم انًظرررر ٔنٛت عررررٍ انخررررشء انًعررررٍٛ يررررٍ انًًٓررررت 

 )انًشزٔا( ٔالايخ ال نقٕاعد انعًم انخًاعٙ

 

d1. 

d2. perform and present a review of a 

paper/topic related to the course material 

ٚقررٕو بررءحزاء ٔحقرردٚى يزاحعررت نٕرقررت / يٕضررٕا يخعهرر  

 بًٕاد انًقزر

d2. 

 

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

 مخرجات التعلم المقصودة من المقرر

(Course Intended Learning Outcomes) 

 مخرجات التعلم المقصودة من البرنامج

 (Program Intended Learning Outcomes( 
 )تكتة جويع هخرجات الثرناهج كوا هي رهزا ونصا(

a1. 
Explain the main terminology, concepts, tools, 

and techniques used for generating 3D static 

and dynamic reservoir models 
A1 

Demonstrate the concepts of basic science 

and mathematics related to field of petroleum 

engineering.     

a2. 
Show some of key issues in reservoir 

characterization & modeling, particularly 

uncertainty & heterogeneity 
A3 

Utilize formation evaluations, well logging, 

well test analysis, modeling and simulation 
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programs to define properties of reservoir 

rock and fluid in oil and gas bearing 

formation 

a3. 
Describe types of reservoir simulators and their 

application and the importance of computer 

modeling in the field of reservoir management 
A3 

Utilize formation evaluations, well logging, 

well test analysis, modeling and simulation 

programs to define properties of reservoir 

rock and fluid in oil and gas bearing 

formation 

b1. 

Select appropriate computer software and 

numerical simulator (Petrel) for modeling using 

the knowledge in the field of reservoir 

engineering, geology and exploitation of oil / 

gas fields 

B1 

Use the principles of engineering in 

developing solutions to practical petroleum 

engineering and select appropriate computer 

software for modeling 

b2. 
Develop a critical-thinking and problem-solving 

approach to modeling 
B1 

Use the principles of engineering in 

developing solutions to practical petroleum 

engineering and select appropriate computer 

software for modeling 

c1. 
Practice skills in data analysis and evaluation of 

reservoirs 
C2 

Analysis of well logs and well testing and 

practice the techniques for constructing 

engineering graphics. 

c2. 
Practice using these tools (computer software 

and numerical simulator) –  computer exercises 

for real problems through case studies 

C3 

Deal with the high level of uncertainty in 

definition and solution of petroleum reservoir 

problems. 

d1. 
Accept responsibility for the designated part of 

the task (project) and comply with the rules of 

teamwork 

D1 

Collaborate effectively within 

multidisciplinary teams under stressful 

environment and within constraints. 

d2. 
perform and present a review of a paper/topic 

related to the course material 
D3 

Prepare technical petroleum reports. 

 

 

 باطخزاحٛخٛاث انخعهٛى ٔانخعهى ٔانخقٕٚى يٕاءيت يتزحاث انخعهى
Alignment of CILOs to Teaching and Assessment Strategies 

 

 :ٔانخقٕٚى انخعهٛى ٔانخعهى يتزحاث حعهى انًقزر )انًعارف ٔانفٓى( باطخزاحٛخٛتيٕاءيت أٔلا: 
First: Alignment of Knowledge and Understanding CILOs 

 يتزحاث انًقزر/ انًعز ت ٔانفٓى

Knowledge and Understanding CILOs 

 اطخزاحٛخٛت انخعهٛى ٔانخعهى

Teaching Strategies 

 انخقٕٚى اطخزاحٛخٛت

Assessment Strategies 

- a1 Explain the main terminology, concepts, tools, 

and techniques used for generating 3D static and 

dynamic reservoir models 

Interactive Lectures 

Discussion 

 

Examinations,  

Oral presentation 

Achievement tests 

- a2 Show some of key issues in reservoir 

characterization & modeling, particularly 

uncertainty & heterogeneity 



Republic of Yemen 

Ministry of Higher Education & Scientific 

Research  

Sana'a University 

Faculty of Petroleum & Natural Resources      

 الجمهوريـــة اليمنــــية
 وزارة التعليـم العـالــي والبحث العلمي

 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 

 

  

 

 
4 

  

                            Rector of Sana’a University 

                        Prof. Dr. Al Qaseem Mohammed Abas 
 

 

- a3 Describe types of reservoir simulators and their 

application and the importance of computer 

modeling in the field of reservoir management 

 

 انخدرٚض ٔانخقٕٚى:     خٛتيتزحاث حعهى انًقزر )انًٓاراث انذُْٛت( باطخزاحٛيٕاءيت ثاَٛا: 

Second: Alignment of Intellectual Skills CILOs                              

 يتزحاث انًقزر/ انًٓاراث انذُْٛت
Intellectual Skills CILOs 

 اطخزاحٛخٛت انخعهٛى ٔانخعهى

Teaching Strategies 

 اطخزاحٛخٛت انخقٕٚى

Assessment Strategies 

- b1 Select appropriate computer software and 

numerical simulator (Petrel) for modeling using 

the knowledge in the field of reservoir 

engineering, geology and exploitation of oil / gas 

fields 

Interactive Lectures 

Discussion 

Brain storm 

Problem   solving 

Essay test,  

Laboratory 

Performance 

- b2 Develop a critical-thinking and problem-solving 

approach to modeling 

 

 :انخدرٚض ٔانخقٕٚى باطخزاحٛخٛت يتزحاث حعهى انًقزر )انًٓاراث انًُٓٛت ٔانعًهٛت(يٕاءيت  ثان ا:
Third: Alignment of Professional and Practical Skills CILOs 

 انًٓاراث انًُٓٛت ٔانعًهٛتيتزحاث انًقزر/ 

Professional and Practical Skills CILOs 

 اطخزاحٛخٛت انخعهٛى ٔانخعهى

Teaching Strategies 

 اطخزاحٛخٛت انخقٕٚى

Assessment Strategies 

- c1 Practice skills in data analysis and evaluation of 

reservoirs 

Tutorials & practical 

classes,  

Computer based 

teaching 

Achievement tests 

Chart Drawing 

practical exams - c2 Practice using these tools (computer software and 

numerical simulator) –  computer exercises for 

real problems through case studies 

 

     :انخدرٚض ٔانخقٕٚى تى انًقزر )انًٓاراث انعايت( باطخزاحٛخٛيتزحاث حعهيٕاءيت رابعا: 
 Fourth: Alignment of Transferable (General) Skills CILOs 

 يتزحاث انًقزر 
Transferable (General) Skills CILOs 

 اطخزاحٛخٛت انخعهٛى ٔانخعهى
Teaching Strategies 

 اطخزاحٛخٛت انخقٕٚى
Assessment Strategies 

- d1 Accept responsibility for the designated part of 

the task (project) and comply with the rules of 

teamwork 

A group project 

Seminars         

Team working 

Poster presentation 

a brief report 

- d2 perform and present a review of a paper/topic 

related to the course material 

   

 

 

 

 Course Content    يحخٕٖ انًقزر 
 

Theoretical Aspect   انخاَب انُظز٘ يٕضٕعاث                                                   

انًٕضٕعاث انزفٛظت/  انزقى عدد  انًٕضٕعاث انفزعٛت انظاعاث  يتزحاث ريٕس 
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Order انٕحداث 

Topic List / Units 
Sub Topics List  ا طابٛع 

Number 

of Weeks 

 انفعهٛت
Contact 

Hours 

 انخعهى نهًقزر

(CILOs) 

1 
Overview of Reservoir 

Characterization 
 1 2 a1, a2, a3 

2 
Data Sources, Quality 

and Analysis 

o Types, scales, uncertainty 

o Short review of Probability 

o Univariate and bivariate Statistics 

o Measuring & Modeling Spatial 

Continuity (Variogram) 

1 2 
a1, a2, a3, 

b2.c2  

3 Framework Modeling  Mapping, Contouring, Faults 1 2 b1.b2.c1.c2 

4 Grid Types 
Design and their relation to reservoir 

features and model purpose 
1 2 b1. 2.c1.c2 

5 
Geostatistical 

Estimation 

Geostatistical Concepts 

o Kriging 

o (Estimation of Dependent Variables 

– if time) 

1 2 
a1. b1. 

b2.c1.c2 

6 Modeling concepts 

type of models, check list for designing 

a model, concept of grid blocks, 

initial and boundary conditions, 

various flow models, concept of proper 

grid orientation 

2 4 
a1, a3,b1, 

b2.c1 

7 
Geostatistical 

Simulation 

Simulation versus Estimation 

o Sequential Indicator Simulation 

o Object Modelling 

1 4 
a1, a3 b1, 

b2 

8 
Up-gridding & Up-

scaling 
Simple averages, Pressure solver 1 2 

b1, 

b2.c1.c2 

9 

Integrated Reservoir 

Characterization 

Case Study 

 1 2 all 

10 

Demo of Industry 

Software for 

Reservoir 

Characterization & 

Modelling 

Petrel from Schlumberger (if time) 1 2 all 

11 

Introduction & 

Overview of reservoir 

simulation 

Definition,  

Objectives and applications  
1 2 a1, a3, b1 

12 History Matching 

Validity of the Reservoir Model, 

Strategy & Plans, Adjustment of 

parameters, Pressures, Pressure 

gradients, GOR-WOR behavior 

Automatic History 

Matching. 

1 2 a3. c2. d2 

13 
Forecasting Future 

Performance 

Planning prediction cases, Preparation 

of input data, 

Making a smooth transition from 

history to predictions, Review & 

Analysis of predicted 

performance, Evaluating &  

Monitoring predicted performance 

1 2 a3 .c2. d2 
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 عدد ا طابٛع ٔانظاعاث انفعهٛت

Number of Weeks /and Contact Hours Per Semester 14 28  

 

 

 Practical Aspect (if any)                                              )انًٕضٕعاث انعًهٛت )إٌ ٔحدث  
 

 انزقى

Order 

 ثانخخارع انعًهٛت/ انخًارٍٚ / حدرٚبا
Practical / Exercises/ Tutorials topics 

 عدد ا طابٛع
Number of 

Weeks 

انظاعاث 

 انفعهٛت
Contact Hours 

 ريٕس يتزحاث انخعهى
Course ILOs 

1 Data Sources, Quality and Analysis 1 4 b2, c1, c2,  

2 
Introduction to Petrel 

Data Import, Input Data Editing 
1 4 a1, b1, b2, c1, c2 

3 Well Correlation 1 4 c1, c2 

4 Fault Modeling 1 4 c1, c2 

5 Pillar Gridding, Vertical Layering 1 4 c1, c2 

6 Geometrical Property Modeling 1 4 b2, c1, c2,  

7 Upscaling in the Vertical Direction 1 4 b2, c1, c2,  

8 Facies Modeling 2 8 b2, c1, c2, d2 

9 Petrophysical Modeling 2 8 b2, c1, c2, d2 

10 Defining Fluid Contacts 1 4 b2, c1, c2, d2 

11 Reservoir simulation 1 4 a3. b2, c1, c2, d2 

 احًانٙ ا طابٛع ٔانظاعاث انفعهٛت
Number of Weeks /and Contact Hours Per Semester 

13 52  

 

Teaching Strategies اطخزاحٛخٛاث انخعهٛى ٔانخعهى 
 Interactive Lectures 

 Discussion 

 Brain storm 

 Problem   solving 

 Tutorials & practical classes,  

 Computer based teaching  

 Seminars   

 

Tasks and Assignments ا َشطت ٔانخكهٛفاث 
   

 و
No 

 انٕاحبانخكهٛ / 
Assignments/ Tasks 

َٕا انخكهٛ  
 ) زد٘/ حعأَٙ(

اندرحت 

 انًظخحقت

Mark 

أطبٕا 

 انخُفٛذ
Week Due 

 خزحاث انخعهى

CILOs 

(symbols) 

1 n/a     

     Total Score إحًانٙ اندرحت 

 

Learning Assessment انخعهى حقٛٛى  
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 انزقى

No. 
 أَشطت انخقٛٛى 

Assessment Tasks 
 انخقٛٛى أطٕا

Week due 
 ندرحتا

Mark 

َظبت اندرحت إنٗ 

 تدرحت انُٓافٛان
Proportion of 

Final Assessment  

  يتزحاث انخعهى
CILOs (symbols) 

1 Project Week 13 40 20% all 

2 Written test 1 Week 8 30 15% a1 a3 b1 b2 

3 Participations all 10 5% all 

4 Practical test Week 7 20 10% b1 b2 c1 c2  

5 Final exam theory Week16 70 35% all 

6 Final exam practical Week14 30 15% b1 b2 c1 c2  

 Total  ٙ100 200 الإحًان%  

 

Learning Resources   يصادر انخعهى 
 )اسن الوؤلف، سنة النشر، اسن الكتاب، دار النشر، تلذ النشر(. APAحسة نظام الوراجع  توثق

Required Textbook(s) حشٚد عٍ يزحعٍٛ( )لا انزفٛظت انًزاحع  

1· Deutsch, C., 2002, Geostatistical Reservoir Modelling, Oxford University Press 

2. J. Fanchi, 2001. Principles of applied reservoir simulation, Elsevier, 

Essential References انًزاحع انًظاَدة 

1. Schlumberger (2015). Petrel software Manual. 

2. J. H. Abou-Kassem et al., 2006 Petroleum reservoir simulation – A basic Approach, GPC,    

Houston  

3· Jensen, J., 2000, Statistics for Petroleum Engineers and Geoscientists (2nd edition) Elsevier 

4. Cosentino l., 2001 Integrated Reservoir Studies, IFP Editions Technip 

Electronic Materials and Web Sites etc. انًصادر الإنكخزَٔٛت ٔيٕاقع الإَخزَج 

1. www.spe.com 

2. www.aapg.com 

3. www.Springer.com 

4. www.schlumbrger.com 

 

 

Course Policies ان ٕابط ٔانظٛاطاث انًخبعت  ٙ انًقزر 
 

1   Class Attendance حضور الفعاليات التعليمية 

- 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 الحضور المتأخر 

- 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 ضوابط الامتحان  

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

http://www.spe.com/
http://www.aapg.com/
http://www.springer.com/
http://www.schlumbrger.com/
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4 Assignments & Projects التعيينات والمشاريع 

- Papers survey or projects should be submitted by the time detriment by the professor. 

5 Cheating الغش 

- 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 الانتحال 

- 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 سياسات أخرى 

- 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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 Petroleum and Natural Gas Engineeringُْدطت انُفط ٔانغاس انطبٛعٙ    بزَايج:/ قظى

 (1يقزر: انهغت الإَخهٛشٚت ) و2020 -2019انعاو انخايعٙ: 

 ًَذحت ٔيحاماة انًكًٍ :خطت يقزر
Course Plan (Syllabus): Reservoir Modeling and Simulation 

 
Information about Faculty Member Responsible for the Course عٍ أطخال انًقزر يعهٕياث  

 الاطى
Name 

Assoc.Prof. Adel M. Al-Matary 
 )أطبٕعٛا(انظاعاث انًكخبٛت 

Office Hours 
6 

 انًكاٌ ٔرقى انٓاح 
Location &Telephone 

No.  
Sana’a 770770769 

 انظبج

SAT 

 ا حد

SUN 

 الاثٍُٛ

MON 

 ان لاثاء

TUE 

 ا ربعاء

WED 

 انتًٛض

THU 

 انبزٚد الإنكخزَٔٙ
E-mail 

a.almatary@su.edu.ye       

 

General information about the course يعهٕياث عايت عٍ انًقزر 

1.  
 اطى انًقزر

Course Title 
 نمذجة ومحاكاة المكمن

Reservoir Modeling and Simulation 

 ٔرقًّ رريش انًقز  .2
Course Code and Number PNGE 445 

3.  
 اعاث انًعخًدة نهًقزرانظ

Credit Hours 

 Credit Hoursانظاعاث انًعخًدة 
 الإحًانٙ
Total يحاضزاث 

Lecture 
 عًهٙ

Practical 
 /حًارٍٚطًُار

Seminar/Tutorial 
 حدرٚب

Training 

2 1 1 - 4 

 انًظخٕٖ ٔانفصم اندراطٙ  .4
Study Level and Semester 

4
th

   level, 1
st
 semester 

 Pre-requisites  PNGE 341, PNGE 363باث انظابقت نهًقزرانًخطه  .5

 - Co –requisite()إٌ ٔحدثانًخطهباث انًصاحبت   .6

 انًقزردرص نّ ٚانبزَايج انذ٘   .7
Program (s) in which the course is offered 

Bachelor of Petroleum and Natural Gas Engineering 

 نغت حدرٚض انًقزر  .8
Language of teaching the course 

English/Arabic 

 يكاٌ حدرٚض انًقزر  .9
Location of teaching the course 

Faculty of Petroleum and Natural Resources 

 

Course Description ٔص  انًقزر 
The objective of this course is to teach the basic science, technology and related assumptions 

involved in carrying out an integrated reservoir characterization study. It will prepare students to 

understand and interpret techniques that underlie commercial software (but will not teach software 

usage itself). The course has three main components. 1) Data sources, quality and analysis, 

including spatial analysis. 2) Generating 3D models of reservoir properties - classical gridding and 

mapping, kriging as a data driven (variogram) form of classical mapping (estimation) and a means 

of data integration. Simulation techniques are introduced as a means of assessing uncertainty 

mailto:a.almatary@su.edu.ye
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resulting from heterogeneity. 3) Scaling of grids and property models for the purpose of reservoir 

simulation is the final topic. The integration and application of all the major ideas is illustrated by 

a case study. The practical part of the classes (lab and design) will be devoted to work with a 

professional industrial reservoir simulator and the implementation of a group project. 

 

Course Intended Learning Outcomes (CILOs) م المقررمخرجات تعل  
 :After completing the course, the student will be able to بعد الاَخٓاء يٍ دراطت انًقزر طٕف ٚكٌٕ انطانب قادرا عهٗ أٌ:

ٚشررررزد انًصررررطهحاث انزفٛظررررٛت ٔانًفرررراْٛى ٔا دٔاث ٔانخقُٛرررراث 

 انًظختديت نخٕنٛد ًَالث انًكايٍ ان ابخت ٔاندُٚايٛكٛت ثلاثٛت ا بعاد

a1. Explain the main terminology, concepts, tools, 

and techniques used for generating 3D static and 

dynamic reservoir models 
ٚعررزب بعررق انق رراٚا انزفٛظررٛت  ررٙ حٕصررٛ  ًَٔذحررت انتررشاٌ، 

 ٔخاصت عدو انٛقٍٛ ٔعدو انخخاَض

a2. Show some of key issues in reservoir 

characterization & modeling, particularly 

uncertainty & heterogeneity 
ٕٚصررر  أَرررٕاا يحامررراث انًكرررايٍ ٔحطبٛقاحٓرررا ٔأًْٛرررت انًُذحرررت 

 انحاطٕبٛت  ٙ يخال إدارة انًكايٍ

 

a3. Describe types of reservoir simulators and 

their application and the importance of computer 

modeling in the field of reservoir management 

( Petrelٚتخررار بررزايج انكًبٛررٕحز انًُاطرربت ٔانًحامرراة انعددٚررت )

نهًُذحرررت باطرررختداو انًعز رررت  رررٙ يخرررال ُْدطرررت انًكرررايٍ 

 ٔانخٕٛنٕحٛا ٔاطخغلال حقٕل انُفط / انغاس

 

b1. Select appropriate computer software and 

numerical simulator (Petrel) for modeling using 

the knowledge in the field of reservoir 

engineering, geology and exploitation of oil / gas 

fields 
 ٚطٕر َٓج انخفكٛز انُقد٘ ٔحم انًشكلاث نهًُذحت

 

b2. Develop a critical-thinking and problem-

solving approach to modeling 

 اَاث ٔحقٛٛى انتشاَاثًٚارص انًٓاراث  ٙ ححهٛم انبٛ

 

c1. Practice skills in data analysis and evaluation 

of reservoirs 

ٚخرردرع عهررٗ اطررختداو ْررذِ ا دٔاث )بررزايج انكًبٛررٕحز ٔانًحامرراة 

حًررارٍٚ انكًبٛررٕحز نحررم انًشررامم انحقٛقٛررت يررٍ خررلال  -انعددٚررت( 

 دراطاث انحانت

 

c2. Practice using these tools (computer software 

and numerical simulator) –  computer exercises 

for real problems through case studies 

ٚقبرررم انًظررر ٔنٛت عرررٍ انخرررشء انًعرررٍٛ يرررٍ انًًٓرررت )انًشرررزٔا( 

 ٔالايخ ال نقٕاعد انعًم انخًاعٙ

 

d1. Accept responsibility for the designated part 
of the task (project) and comply with the rules of 

teamwork 

 d2. perform and present a review of a paper/topic ٚقٕو بءحزاء ٔحقدٚى يزاحعت نٕرقت / يٕضٕا يخعه  بًٕاد انًقزر

related to the course material 

 

Course Content يحخٕٖ انًقزر 
 

Theoretical Aspect حُفٛذ انًٕضٕعاث انُظزٚت خطت  

 انزقى
Order 

 انٕحداث
 ()انًٕضٕعاث انزفٛظت

Units 

 انًٕضٕعاث انخفصٛهٛت
Sub Topics 

 ا طبٕا
Week Due 

انظاعاث 

 انفعهٛت

Con. H 
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1 
Overview of 

Reservoir 

Characterization 
 Week 1 2 

2 
Data Sources, Quality 

and Analysis 

o Types, scales, uncertainty 

o Short review of Probability 

o Univariate and bivariate Statistics 

o Measuring & Modeling Spatial Continuity (Variogram) 

Week 2 2 

3 Framework Modeling  Mapping, Contouring, Faults Week 3 2 

4 Grid Types 
Design and their relation to reservoir features and model 

purpose 
Week 4 2 

5 
Geostatistical 

Estimation 

Geostatistical Concepts 

o Kriging 

o (Estimation of Dependent Variables – if time) 

Week 5 2 

6 Modeling concepts 

type of models, check list for designing a model, concept of 

grid blocks, 

initial and boundary conditions, various flow models, 

concept of proper grid orientation 

Week 6-

7 
4 

7 Mid-term exam  Week 8 2 

 
Geostatistical 

Simulation 

Simulation versus Estimation 

o Sequential Indicator Simulation 

o Object Modelling 

Week 9 4 

 
Up-gridding & Up-

scaling 
Simple averages, Pressure solver Week 10 2 

 
Integrated 

Reservoir 

Characterization  

Case Study Week 11 2 

 

Demo of Industry 

Software for 

Reservoir 

Characterization & 

Modelling 

Petrel from Schlumberger (if time) Week 12 2 

 

Introduction & 

Overview of 

reservoir 

simulation 

Definition,  

Objectives and applications  
Week 13 2 

 History Matching 

Validity of the Reservoir Model, Strategy & Plans, 

Adjustment of 

parameters, Pressures, Pressure gradients, GOR-WOR 

behavior Automatic History 

Matching. 

Week 14 2 

 
Forecasting Future 

Performance 

Planning prediction cases, Preparation of input data, 

Making a smooth transition from history to predictions, 

Review & Analysis of predicted 

performance, Evaluating &  

Monitoring predicted performance 

Week 15 2 

 Final exam   Week 16 2 
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ٔانظاعاث انفعهٛت عدد ا طابٛع  
Number of Weeks /and Contact Hours Per Semester 16 32 

 

 

Practical / Training/ Tutorials/ Exercises Aspects انخاَب انعًهٙ  يٕضٕعاث حُفٛذ خطت   
 

 انزقى
Order 

 انخًارٍٚانًٓاو / يٕضٕعاث انعًهٙ/ 

Practical/ Tutorials/ Exercises Aspects 

 ا طبٕا

Week Due 

 انظاعاث انفعهٛت

Cont. H 

1 Data Sources, Quality and Analysis Week 1 4 

2 
Introduction to Petrel 

Data Import, Input Data Editing 
Week 2 4 

3 Well Correlation Week 3 4 

4 Fault Modeling Week 4 4 

5 Pillar Gridding, Vertical Layering Week 5 4 

6 Geometrical Property Modeling Week 6 4 

7 Mid-term exam Week 7 2 

8 Upscaling in the Vertical Direction Week 8 4 

9 Facies Modeling Week 9-10 8 

10 Petrophysical Modeling Week 10-11 8 

11 Defining Fluid Contacts Week 12 4 

12 Reservoir simulation Week 13 4 

13 Final exam Week 14 2 

ا طابٛع ٔانظاعاث انفعهٛت احًانٙ  
Number of Weeks /and Contact Hours Per Semester 14 56 

 

Teaching Strategies اطخزاحٛخٛاث انخعهٛى ٔانخعهى 

 Interactive Lectures 

 Discussion 

 Brain storm 

 Problem   solving 

 Tutorials & practical classes,  

 Computer based teaching  

 Seminars   

 

  Tasks and Assignments ا َشطت ٔانخكهٛفاث 
  

 و

No 

 انٕاحبانخكهٛ / 

Assignments 
َٕا انخكهٛ  
 ) زد٘/ حعأَٙ(

 اندرحت انًظخحقت

Mark 
 أطبٕا انخُفٛذ

Week Due 

1 n/a    

 Total Score 15/150  إحًانٙ اندرحت 

10/ 100 
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Learning Assessment انخعهى حقٕٚى  
 

 و
No 

 أطانٛب انخقٕٚى
Assessment Method 

 انخقٕٚى )أطبٕا(يٕعد
Week Due 

 اندرحت
Mark 

 %انٕسٌ انُظبٙ
Proportion of Final 

Assessment 

1 Project Week 13 40 20% 

2 Written test 1 Week 8 30 15% 

3 Participations all 10 5% 

4 Practical test Week 7 20 10% 

5 Final exam theory Week16 70 35% 

6 Final exam practical Week14 30 15% 

 % Total  200 100 انًخًٕا 

 
 

Learning Resources   يصادر انخعهى 
 تلذ النشر(.)اسن الوؤلف، سنة النشر، اسن الكتاب، دار النشر،  APAحسة نظام الوراجع  توثق

Required Textbook(s) حشٚد عٍ يزحعٍٛ( )لا انزفٛظت انًزاحع  

1· Deutsch, C., 2002, Geostatistical Reservoir Modelling, Oxford University Press 

2. J. Fanchi, 2001. Principles of applied reservoir simulation, Elsevier, 

Essential References انًظاَدة انًزاحع  

1. Schlumberger (2015). Petrel software Manual. 

2. J. H. Abou-Kassem et al., 2006 Petroleum reservoir simulation – A basic Approach, GPC,   

Houston  

3· Jensen, J., 2000, Statistics for Petroleum Engineers and Geoscientists (2nd edition) Elsevier 

4. Cosentino l., 2001 Integrated Reservoir Studies, IFP Editions Technip 

Electronic Materials and Web Sites etc. انًصادر الإنكخزَٔٛت ٔيٕاقع الإَخزَج 

1. www.spe.com 

2. www.aapg.com 

3. www.Springer.com 

4. www.schlumbrger.com 

 

 

Course Policies ان ٕابط ٔانظٛاطاث انًخبعت  ٙ انًقزر 
 

1   Class Attendance حضور الفعاليات التعليمية 

- 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 الحضور المتأخر 

- 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 ضوابط الامتحان  

http://www.spe.com/
http://www.aapg.com/
http://www.springer.com/
http://www.schlumbrger.com/
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- According to the rules the student gets absent in the exam of the course. 

4 Assignments & Projects التعيينات والمشاريع 

- Papers survey or projects should be submitted by the time detriment by the professor. 

5 Cheating الغش 

- 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 الانتحال 

- 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 سياسات أخرى 

- 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. 
 

 


