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 خصائص ونمذجة المكمنمواصفات مقرر: 
ourse Specification of: Reservoir Characterization and ModelingC 

 

General information about the course المعلومات العامة عن المقرر    

1.  
 اعى انًمشس

Course Title 
 خصائص ونمذجة المكمن

Reservoir Characterization and Modeling  

2.  
 سيض انًمشس ٔسلًّ

Course Code and Number GEOS 455 

3.  
 انغاػاخ انًؼرًذج نهًمشس

Credit Hours 

 Credit Hoursانغاػاخ انًؼرًذج 
 الإخًانٙ

Total يساظشاخ 
Lecture 

 ػًهٙ
Practical 

 /ذًاسٍٚعًُاس
Seminar/Tutorial 

 ذذسٚة

Training 

2 - 1 - 3 

4.  
 انًغرٕٖ ٔانفصم انذساعٙ
Study Level and Semester 

4th   level, 1st semester 

5.  
 )إٌ ٔخذخ(انًمشس انًرطهثاخ انغاتمح 

Pre-requisites (if any) 
GEOS 323, GEOS 331 

6.  
 ()إٌ ٔخذخانًرطهثاخ انًصازثح 

Co-requisites (if any) 
- 

7.  
 انًمشسذسط نّ ٚانثشَايح انز٘ 

Program (s) in which the course is offered 
BSc of Geoscience  (Petroleum Geology+ Geophysics Tracks) 

8.  
 نغح ذذسٚظ انًمشس

Language of teaching the course 
English/Arabic 

9.  
 َظاو انذساعح

Study System 
Semesters  

10.  
 يكاٌ ذذسٚظ انًمشس

Location of teaching the course 
Faculty of Petroleum and Natural Resources 

11.  
 اعى يؼذ)ٔ( يٕاصفاخ انًمشس

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 emphasis is on providing students with 
knowledge of a 'toolkit' for, but not a prescriptive approach 
to, the ultimate goal of constructing 3D static models. 
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. Simulation techniques are introduced as a means of 

 ِ ٍ ْز ٕ ذذسٚظ انؼهٕو الأعاعٛح  انًمشسانٓذف ي ْ

ا  ٘ ػهٓٛ ٙ ُٚطٕ ٔانركُٕنٕخٛا ٔالافرشاظاخ راخ انصهح انر

 ٍ عٛرى يركايهح. ترشٔنٛح إخشاء دساعح ذٕصٛف يكاي
ٍ ٔساء  ٙ ذكً ى ٔذفغٛش انرمُٛاخ انر إػذاد انطلاب نفٓ

ٍ ذؼهى اعرخذاو انثشَايح َفغّ(.  ٍ ن انثشايح انرداسٚح )ٔنك

ٗ ذضٔٚذ انطلاب تًؼشفح "يدًٕػح ُٚصة انرش كٛض ػه

ٙ إَشاء ًَارج ثاترح  ٙ انًرًثم ف أدٔاخ" نهٓذف انُٓائ

ا. الأتؼاد،ثلاثٛح   ٔنٛظ َٓدًا إسشادًٚا نٓ

ٚ ٍ ( يصادس انثٛاَاخ 1ثلاثح يكَٕاخ سئٛغٛح.  انًمشسرعً

ٙ رنك انرسهٛم انًكاَٙ.  ٔانرسهٛم،ٔاندٕدج  ( ذٕنٛذ 2تًا ف
انشثكاخ  -خصائص انخضاٌ ًَارج ثلاثٛح الأتؼاد ن

ٚرى ذمذٚى ذمُٛاخ انًساكاج  انخشائط.انكلاعٛكٛح ٔسعى 
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assessing uncertainty resulting from heterogeneity. 3) 
Scaling of grids and property models for the purpose of 
reservoir simulation. The integration and application of all 
the major ideas is illustrated by a case study. 

( 3كٕعٛهح نرمٛٛى ػذو انٛمٍٛ انُاذح ػٍ ػذو انرداَظ. 

نغشض  خصائص انخضاٌذٕعٛغ َطاق انشثكاخ ًَٔارج 
رى ذٕظٛر ديح ٔذطثٛك خًٛغ الأفكاس عٛيساكاج انخضاٌ. 

 .كايٍزانح دساعٛح نثؼط انًانشئٛغٛح يٍ خلال 

 

Course Intended Learning Outcomes (CILOs) تعلم المقرر مخرجات  
After completing the course, the student will be able to: :ٌأ ٗ ٌ انطانة لادسا ػه ٍ دساعح انًمشس عٕف ٚكٕ  تؼذ الاَرٓاء ي

a1.  Explain the main terminology, concepts, tools, 
and techniques used for generating 3D static 
and dynamic reservoir models 

ٚششذ انًصطهساخ انشئٛغٛح ٔانًفاْٛى ٔالأدٔاخ ٔانرمُٛاخ 

ٍ انثاترح ٔانذُٚايٛكٛح ثلاثٛح  انًغرخذيح نرٕنٛذ ًَارج انًكاي

 الأتؼاد

a1.  

a2.  Show some of key issues in reservoir 
characterization & modeling, particularly 
uncertainty & heterogeneity 

ٚؼررشض تؼررط انمعرراٚا انشئٛغررٛح فررٙ ذٕصررٛف ًَٔزخرررح 

 انخضاٌ، ٔخاصح ػذو انٛمٍٛ ٔػذو انرداَظ
a2.  

a3.  Describe types of reservoir modes and their 
application and the importance of computer 
modeling in the field of reservoir management 

ٕٚصف إَٔاع ًَارج انًكايٍ ٔذطثٛماذٓا ٔأًْٛح انًُزخرح 

 انساعٕتٛح فٙ يدال إداسج انًكايٍ

 

a3.  

b1. Select appropriate computer software (Petrel) 
for modeling using the knowledge in the field 
of reservoir engineering, geology and 
exploitation of oil / gas fields 

( نهًُزخرررح Petrelٚخرررراس ترررشايح انكًثٛرررٕذش انًُاعرررثح )
تاعررررخذاو انًؼشفررررح فررررٙ يدررررال ُْذعررررح انًكررررايٍ 

 ٔاندٕٛنٕخٛا ٔاعرغلال زمٕل انُفط / انغاص

b1. 

b2. Develop a critical-thinking and problem-
solving approach to modeling 

 خحٚطٕس َٓح انرفكٛش انُمذ٘ ٔزم انًشكلاخ نهًُز

 

b2. 

c1.  Practice skills in data analysis and evaluation 
of reservoirs 

 ًٚاسط انًٓاساخ فٙ ذسهٛم انثٛاَاخ ٔذمٛٛى انخضاَاخ

 

c1.  

c2.  Practice using these tools (computer software) 
–  computer exercises for real problems through 
case studies 

 -عرررخذاو ْررزِ الأدٔاخ )تررشايح انكًثٛررٕذش( ٚرررذسب ػهررٗ ا
ٍ انكًثٕٛذش نسم انًشاكم انسمٛمٛح يٍ خلال دساعاخ  ذًاسٚ

 انسانح

c2.  

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

)انًششٔع( ٚمثم انًغؤٔنٛح ػٍ اندضء انًؼٍٛ يٍ انًًٓح 

 ٔالايرثال نمٕاػذ انؼًم اندًاػٙ

 

d1. 

d2. perform and present a review of a paper/topic 
related to the course material 

ٚمٕو تئخشاء ٔذمذٚى يشاخؼح نٕسلح / يٕظٕع يرؼهك تًٕاد 

 انًمشس
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( 
 رناهج كوا هي رهزا ونصا()تكتة جويع هخرجات الث

a1. 

Explain the main terminology, concepts, 
tools, and techniques used for generating 3D 
static and dynamic reservoir models 

A2 

Elucidate/explain fundamental geological 
principles and concepts in theoretical, practical 
and vocational situations and the possibility of 
applying it. 

a2. 

Show some of key issues in reservoir 
characterization & modeling, particularly 
uncertainty & heterogeneity 

A4 

Describe and explain solutions for geological 
problems using logical scientific methods and 
creative thinking. 
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a3. 

Describe types of reservoir models and their 
application and the importance of computer 
modeling in the field of reservoir 
management 

A4 

 

b1. 

Select appropriate computer software 
(Petrel) for modeling using the knowledge in 
the field of reservoir engineering, geology 
and exploitation of oil / gas fields 

B2 

An ability to apply disciplinary knowledge and 
skills in solving geological and environmental 
problems logically and professionally. 

b2. 
Develop a critical-thinking and problem-
solving approach to modeling 

B2 
 

c1. 
Practice skills in data analysis and evaluation 
of reservoirs 

C2 

An ability to deal with new and established 
technologies with efficiency to collect and 
interpret geological data, recognizing their 
strengths and limitations. 

c2. 

Practice using these tools (computer 
software) –  computer exercises for real 
problems through case studies 

C5 

An ability to collect various geological data, 
integrate, scientifically interpret, and report 
them. 

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

D2 

Demonstrate the necessary skills of practicing 
responsible and personal characteristics with 
discipline, and ability in making decision 

d2. 
perform and present a review of a 
paper/topic related to the course material 

D1 
An ability to function in diverse learning and 
working environments. 

 

 تاعرشاذٛدٛاخ انرؼهٛى ٔانرؼهى ٔانرمٕٚى يٕاءيح يخشخاخ انرؼهى
Alignment of CILOs to Teaching and Assessment Strategies 

 

 :ٔانرمٕٚى انرؼهٛى ٔانرؼهى اخ ذؼهى انًمشس )انًؼاسف ٔانفٓى( تاعرشاذٛدٛحيخشخيٕاءيح أٔلا: 

First: Alignment of Knowledge and Understanding CILOs 

 يخشخاخ انًمشس/ انًؼشفح ٔانفٓى

Knowledge and Understanding CILOs 

 اعرشاذٛدٛح انرؼهٛى ٔانرؼهى

Teaching Strategies 

 انرمٕٚى اعرشاذٛدٛح

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 

- a3 Describe types of reservoir models and their 
application and the importance of computer 
modeling in the field of reservoir management 

 

 انرذسٚظ ٔانرمٕٚى:     يخشخاخ ذؼهى انًمشس )انًٓاساخ انزُْٛح( تاعرشاذٛدٛحيٕاءيح ثاَٛا: 
Second: Alignment of Intellectual Skills CILOs                               

 يخشخاخ انًمشس/ انًٓاساخ انزُْٛح
Intellectual Skills CILOs 

 اعرشاذٛدٛح انرؼهٛى ٔانرؼهى

Teaching Strategies 

 اعرشاذٛدٛح انرمٕٚى

Assessment Strategies 

- b1 Select appropriate computer software (Petrel) for Interactive Lectures Essay test,  
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modeling using the knowledge in the field of 
reservoir engineering, geology and exploitation 
of oil / gas fields 

Discussion 
Brain storm 
Problem   solving 

Laboratory 
Performance 

- b2 Develop a critical-thinking and problem-solving 
approach to modeling 

 

 :انرذسٚظ ٔانرمٕٚى تاعرشاذٛدٛح يخشخاخ ذؼهى انًمشس )انًٓاساخ انًُٓٛح ٔانؼًهٛح(يٕاءيح  ثانثا:
Third: Alignment of Professional and Practical Skills CILOs 

 انًٓاساخ انًُٓٛح ٔانؼًهٛحيخشخاخ انًمشس/ 

Professional and Practical Skills CILOs 

 اعرشاذٛدٛح انرؼهٛى ٔانرؼهى

Teaching Strategies 

 اعرشاذٛدٛح انرمٕٚى

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) –  

computer exercises for real problems through 
case studies 

 

     :انرذسٚظ ٔانرمٕٚى حيخشخاخ ذؼهى انًمشس )انًٓاساخ انؼايح( تاعرشاذٛدٛح يٕاءيساتؼا: 
 Fourth: Alignment of Transferable (General) Skills CILOs 

 يخشخاخ انًمشس 
Transferable (General) Skills CILOs  

 اعرشاذٛدٛح انرؼهٛى ٔانرؼهى
Teaching Strategies 

 اعرشاذٛدٛح انرمٕٚى
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 As part of a team, perform and present a review 
of a paper/topic related to the course material 

   

 

 

 Course Content    يسرٕٖ انًمشس 
 

Theoretical Aspect   انداَة انُظش٘ يٕظٕػاخ                                                   

 انشلى

Order 

انًٕظٕػاخ انشئٛغح/ 
 انٕزذاخ

Topic List / Units 

 انًٕظٕػاخ انفشػٛح

Sub Topics List 

ػذد 

 الأعاتٛغ 
Number 

of Weeks 

انغاػاخ 

 انفؼهٛح
Contact 

Hours 

يخشخاخ سيٕص 

 انرؼهى نهًمشس

(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 
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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 
Core-store visit and 

exercises 
 1 2 a3 .c2. d2 

 
 ػذد الأعاتٛغ ٔانغاػاخ انفؼهٛح

Number of Weeks /and Contact Hours Per Semester 14 28  

 

 Practical Aspect (if any)                                              )انًٕظٕػاخ انؼًهٛح )إٌ ٔخذخ  
 

 انشلى

Order 

 انرداسب انؼًهٛح/ انرًاسٍٚ / ذذسٚثاخ
Practical / Exercises/ Tutorials topics 

 ػذد الأعاتٛغ
Number of 

Weeks 

انغاػاخ 

 انفؼهٛح
Contact Hours 

 سيٕص يخشخاخ انرؼهى
Course ILOs 

1 Data Sources, Quality and Analysis  1 2 b2, c1, c2,  

2 
Introduction to Petrel 

Data Import, Input Data Editing 
1 2 a1, b1, b2, c1, c2 

3 Well Correlation 1 2 c1, c2 

4 Fault Modeling 1 2 c1, c2 

5 Pillar Gridding, Vertical Layering 1 2 c1, c2 

6 Geometrical Property Modeling 1 2 b2, c1, c2,  
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7 Upscaling in the Vertical Direction 1 2 b2, c1, c2,  

8 Facies Modeling 2 4 b2, c1, c2, d2 

9 Petrophysical Modeling 2 4 b2, c1, c2, d2 

10 Defining Fluid Contacts 1 2 b2, c1, c2, d2 

11 Reservoir simulation 1 2 a3. b2, c1, c2, d2 

 اخًانٙ الأعاتٛغ ٔانغاػاخ انفؼهٛح
Number of Weeks /and Contact Hours Per Semester 13 26  

 

Teaching Strategies اعرشاذٛدٛاخ انرؼهٛى ٔانرؼهى 
 Interactive Lectures 

 Discussion 

 Brain storm 

 Problem   solving 

 Tutorials & practical classes,  

 Computer based teaching  

 Seminars   

 

Tasks and Assignments الأَشطح ٔانركهٛفاخ 
   

 و
No 

 انٕاخةانركهٛف/ 
Assignments/ Tasks 

َٕع انركهٛف 
)َٙٔ  )فشد٘/ ذؼا

انذسخح 

 انًغرسمح
Mark 

أعثٕع 

 انرُفٛز
Week Due 

 خشخاخ انرؼهى

CILOs 

(symbols) 

1 N/A     

     Total Score إخًانٙ انذسخح 

 

Learning Assessment انرؼهى ذمٛٛى  

 انشلى

No. 

 أَشطح انرمٛٛى 
Assessment Tasks 

 انرمٛٛى أعٕع
Week due 

 انذسخح

Mark 

َغثح انذسخح إنٗ 

 حذسخح انُٓائٛان
Proportion of 

Final Assessment  

  يخشخاخ انرؼهى
CILOs (symbols) 

1 Project Week 13 20 13.3% all 

2 Written test 1 Week 8 15 10% a1 a3 b1 b2 

3 Participations all 5 3.3% all 

4 Practical test Week 7 15 10% b1 b2 c1 c2  

5 Final exam theory Week16 70 46.7% all 

6 Final exam practical Week15 25 16.7% b1 b2 c1 c2  

 Total  ٙ100.00 150 الإخًان%  

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

Required Textbook(s) ذضٚذ ػٍ يشخؼٍٛ( )لا انشئٛغح انًشاخغ  

1· Deutsch, C., 2002, Geostatistical Reservoir Modelling, Oxford University Press 
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2. J. Fanchi, 2001. Principles of applied reservoir simulation, Elsevier, 

Essential References انًشاخغ انًغاَذج 

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.  الإنكرشَٔٛح ٔيٕالغ الإَرشَدانًصادس  

1. www.spe.com 
2. www.aapg.com 
3. www.Springer.com 

4. www.schlumbrger.com 

 

Course Policies انًمشس ٙ  انعٕاتط ٔانغٛاعاخ انًرثؼح ف
 

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. 

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. 
 يغاس خٕٛنٕخٛا انثرشٔل + يغاس اندٕٛفٛضٚاء() –تشَايح انؼهٕو اندٕٛنٕخٛح 

 Geoscience program- (Petroleum Geology+ Geophysics Tracks) 

 :Departmentلغى/ تشَايح 

 (1يمشس: انهغح الإَدهٛضٚح ) و2021 -2020اندايؼٙ:  انؼاو

 خصائص ًَٔزخح انًكًٍ :خطح يمشس
Course Plan (Syllabus): Reservoir Characterization and Modeling 

 

http://www.spe.com/
http://www.aapg.com/
http://www.springer.com/
http://www.schlumbrger.com/
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Information about Faculty Member Responsible for the Course ٍ أعرار انًمشس يؼهٕياخ  ػ  

 الاعى
Name 

Assoc.Prof. Adel M. Al-Matary  أعثٕػٛا(انغاػاخ انًكرثٛح( 
Office Hours 

6 

 انًكاٌ ٔسلى انٓاذف
Location &Telephone 

No.  
Sana’a 770770769 

 انغثد

SAT 

 الأزذ

SUN 

 الاثٍُٛ

MON 

 انثلاثاء

TUE 

 الأستؼاء

WED 

 انخًٛظ

THU 

 انثشٚذ الإنكرشَٔٙ
E-mail 

a.almatary@su.edu.ye       

 

General information about the course يؼهٕياخ ػايح ػٍ انًمشس 

1.  
 اعى انًمشس

Course Title 
 خصائص ونمذجة المكمن

Reservoir Characterization and Modeling  

 ٔسلًّ سسيض انًمش  .2
Course Code and Number 

GEOS 455 

 نهًمشسانغاػاخ انًؼرًذج   .3
Credit Hours 

 Credit Hoursانغاػاخ انًؼرًذج 
 الإخًانٙ

Total يساظشاخ 
Lecture 

 ػًهٙ
Practical 

 /ذًاسٍٚعًُاس
Seminar/Tutorial 

 ذذسٚة

Training 

2 - 1 - 3 

 انًغرٕٖ ٔانفصم انذساعٙ  .4
Study Level and Semester 

4th   level, 1st semester 

 Pre-requisites  GEOS 323, GEOS 331ًمشسانًرطهثاخ انغاتمح نه  .5

 - Co –requisite()إٌ ٔخذخانًرطهثاخ انًصازثح   .6

 انًمشسذسط نّ ٚانثشَايح انز٘   .7
Program (s) in which the course is offered 

BSc of Geoscience (Petroleum Geology+ Geophysics Tracks) 

 نغح ذذسٚظ انًمشس  .8
Language of teaching the course 

English/Arabic 

 يكاٌ ذذسٚظ انًمشس  .9
Location of teaching the course 

Faculty of Petroleum and Natural Resources 

 

Course Description ٔصف انًمشس 
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 emphasis is on providing students with 
knowledge of a 'toolkit' for, but not a prescriptive approach 
to, the ultimate goal of constructing 3D static models. 
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. 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. The 
integration and application of all the major ideas is 

 ِ ٍ ْز ٕ ذذسٚظ انؼهٕو الأعاعٛح  انًمشسانٓذف ي ْ

ا  ٘ ػهٓٛ ٙ ُٚطٕ ٔانركُٕنٕخٛا ٔالافرشاظاخ راخ انصهح انر
 ٍ إػذاد عٛرى يركايهح. ترشٔنٛح إخشاء دساعح ذٕصٛف يكاي

ٍ ٔساء انثشايح  ٙ ذكً انطلاب نفٓى ٔذفغٛش انرمُٛاخ انر

ٍ ذؼهى اعرخذاو انثشَايح َفغّ(. ُٚصة  ٍ ن انرداسٚح )ٔنك

ٗ ذضٔٚذ انطلاب تًؼشفح "يدًٕػح أدٔاخ" انرش كٛض ػه

ٙ إَشاء ًَارج ثاترح ثلاثٛح  ٙ انًرًثم ف  الأتؼاد،نهٓذف انُٓائ

 ٔنٛظ َٓدًا إسشادًٚا نٓا.

( يصادس انثٛاَاخ 1ثلاثح يكَٕاخ سئٛغٛح.  انًمشسرعًٍ ٚ

( ذٕنٛذ 2تًا فٙ رنك انرسهٛم انًكاَٙ.  ٔانرسهٛم،ٔاندٕدج 
ٌ ًَارج ثلاثٛح الأتؼاد ن ح  -خصائص انخضا انشثكاخ انكلاعٛكٛ

ٚرى ذمذٚى ذمُٛاخ انًساكاج كٕعٛهح نرمٛٛى  انخشائط.ٔسعى 

( ذٕعٛغ َطاق 3ػذو انٛمٍٛ انُاذح ػٍ ػذو انرداَظ. 

نغشض يساكاج انخضاٌ.  خصائص انخضاٌانشثكاخ ًَٔارج 

رى ذٕظٛر ديح ٔذطثٛك خًٛغ الأفكاس انشئٛغٛح يٍ خلال عٛ

 .كايٍزانح دساعٛح نثؼط انً

mailto:a.almatary@su.edu.ye
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illustrated by a case study. 

 

Course Intended Learning Outcomes (CILOs) مخرجات تعلم المقرر 
 :After completing the course, the student will be able to تؼذ الاَرٓاء يٍ دساعح انًمشس عٕف ٚكٌٕ انطانة لادسا ػهٗ أٌ:

ٚشرشذ انًصرطهساخ انشئٛغرٛح ٔانًفراْٛى ٔالأدٔاخ ٔانرمُٛرراخ 

ذ ًَرارج انًكرايٍ انثاتررح ٔانذُٚايٛكٛرح ثلاثٛرح انًغررخذيح نرٕنٛر

 الأتؼاد

a1. Explain the main terminology, concepts, tools, 
and techniques used for generating 3D static and 
dynamic reservoir models 

ٚؼشض تؼط انمعاٚا انشئٛغٛح فٙ ذٕصرٛف ًَٔزخرح انخرضاٌ، 

 ظٔخاصح ػذو انٛمٍٛ ٔػذو انرداَ

a2. Show some of key issues in reservoir 

characterization & modeling, particularly 
uncertainty & heterogeneity 

ٕٚصررف أَررٕاع ًَررارج انًكررايٍ ٔذطثٛماذٓررا ٔأًْٛررح انًُزخررح 

 انساعٕتٛح فٙ يدال إداسج انًكايٍ

 

a3. Describe types of reservoir models and their 
application and the importance of computer 

modeling in the field of reservoir management 

( نهًُزخح تاعررخذاو Petrelٚخراس تشايح انكًثٕٛذش انًُاعثح )

ٙ يدال ُْذعح انًكايٍ ٔاندٕٛنٕخٛا ٔاعرغلال  انًؼشفح ف

 زمٕل انُفط / انغاص

b1. Select appropriate computer software (Petrel) 
for modeling using the knowledge in the field of 

reservoir engineering, geology and exploitation of 
oil / gas fields 

 ٚطٕس َٓح انرفكٛش انُمذ٘ ٔزم انًشكلاخ نهًُزخح

 

b2. Develop a critical-thinking and problem-

solving approach to modeling 

 ٙ ذسهٛم انثٛاَاخ ٔذمٛٛى انخضاَاخًٚاسط انًٓاساخ ف

 

c1. Practice skills in data analysis and evaluation of 

reservoirs 

ذًراسٍٚ  -ٚرذسب ػهٗ اعرخذاو ْزِ الأدٔاخ )تشايح انكًثٕٛذش( 

 انكًثٕٛذش نسم انًشاكم انسمٛمٛح يٍ خلال دساعاخ انسانح

c2. Practice using these tools (computer software) –  
computer exercises for real problems through case 

studies 

ٚمثرم انًغررؤٔنٛح ػرٍ اندررضء انًؼرٍٛ يررٍ انًًٓرح )انًشررشٔع( 

 ٔالايرثال نمٕاػذ انؼًم اندًاػٙ

 

d1. Accept responsibility for the designated part of 

the task (project) and comply with the rules of 
teamwork 

ٚمرٕو ترئخشاء ٔذمررذٚى يشاخؼرح نٕسلرح / يٕظررٕع يرؼهرك تًررٕاد 

 انًمشس

d2. perform and present a review of a paper/topic 
related to the course material 

Course Content يسرٕٖ انًمشس 
 

Theoretical Aspect ذُفٛز انًٕظٕػاخ انُظشٚح خطح  

 انشلى
Order 

 انٕزذاخ

 (انشئٛغح )انًٕظٕػاخ
Units 

 انًٕظٕػاخ انرفصٛهٛح
Sub Topics 

 الأعثٕع
Week Due 

انغاػاخ 

 انفؼهٛح

Con. H 

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 
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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 – iftime) 

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 

8 Geostatistical Simulation 
Simulation versus Estimation 
o Sequential Indicator Simulation 
o Object Modelling 

Week 9 2 

9 Up-gridding & Up-scaling Simple averages, Pressure solver Week 10 2 

10 
Integrated Reservoir 
Characterization Case Study 

 Week 11 2 

11 
Demo of Industry Software for 
Reservoir Characterization & 
Modelling 

Petrel from Schlumberger (if time) Week 12 2 

12 
Introduction & Overview of 
reservoir simulation 

Definition,  
Objectives and applications  

Week 13 2 

13 History Matching 

Validity of the Reservoir Model, Strategy & 
Plans, Adjustment of parameters, Pressures, 
Pressure gradients, GOR-WOR behavior 
Automatic History Matching. 

Week 14 2 

14 Core-store visit and exercises  Week 15 2 

15 Final exam   Week 16 2 

 ػذد الأعاتٛغ ٔانغاػاخ انفؼهٛح
Number of Weeks /and Contact Hours Per Semester 

16 32 

 

Practical / Training/ Tutorials/ Exercises Aspects ٙ  يٕظٕػاخ ذُفٛز خطح  انداَة انؼًه  
 

 انشلى
Order 

 انرًاسٍٚانًٓاو / يٕظٕػاخ انؼًهٙ/ 

Practical/ Tutorials/ Exercises Aspects 
 الأعثٕع

Week Due 
 انغاػاخ انفؼهٛح

Cont. H 

1 Data Sources, Quality and Analysis  Week 1 2 

2 
Introduction to Petrel 

Data Import, Input Data Editing 
Week 2 2 

3 Well Correlation Week 3 2 

4 Fault Modeling Week 4 2 

5 Pillar Gridding, Vertical Layering Week 5 2 

6 Geometrical Property Modeling Week 6 2 
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7 Mid-term exam Week 7 2 

8 Upscaling in the Vertical Direction Week 8 2 

9 Facies Modeling Week 9-10 4 

10 Petrophysical Modeling Week 11-12 4 

11 Defining Fluid Contacts Week 13 2 

12 Reservoir simulation Week 14 2 

13 Final exam Week 15 2 

الأعاتٛغ ٔانغاػاخ انفؼهٛح اخًانٙ  
Number of Weeks /and Contact Hours Per Semester 

15 30 

 

Teaching Strategies اعرشاذٛدٛاخ انرؼهٛى ٔانرؼهى 

 Interactive Lectures 

 Discussion 

 Brain storm 

 Problem   solving 

 Tutorials & practical classes,  

 Computer based teaching  

 Seminars   

 

  Tasks and Assignments الأَشطح ٔانركهٛفاخ 

  

 و
No 

 انٕاخةانركهٛف/ 

Assignments 
َٕع انركهٛف 

)َٙٔ  )فشد٘/ ذؼا

 انذسخح انًغرسمح

Mark 
 أعثٕع انرُفٛز

Week Due 

1 n/a    

 Total Score 15/150  إخًانٙ انذسخح 

10/ 100 
 

 
 

 

Learning Assessment انرؼهى ذمٕٚى  
 

 و

No 
 أعانٛة انرمٕٚى

Assessment Method 
 انرمٕٚى )أعثٕع(يٕػذ

Week Due 
 انذسخح
Mark 

 %انٕصٌ انُغثٙ
Proportion of Final 

Assessment 

1 Project Week 13 20 13.3% 

2 Written test 1 Week 8 15 10% 

3 Participations all 5 3.3% 

4 Practical test Week 7 15 10% 

5 Final exam theory Week16 70 46.7% 

6 Final exam practical Week15 25 16.7% 
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 Total  150 100.00% انًدًٕع 

 

Learning Resources   يصادس انرؼهى 
 تاب، دار النشر، تلذ النشر(.)اسن الوؤلف، سنة النشر، اسن الك APAحسة نظام الوراجع  توثق

Required Textbook(s) ذضٚذ ػٍ يشخؼٍٛ( )لا انشئٛغح انًشاخغ  

1· Deutsch, C., 2002, Geostatistical Reservoir Modelling, Oxford University Press 
2. J. Fanchi, 2001. Principles of applied reservoir simulation, Elsevier, 

Essential References انًشاخغ انًغاَذج 
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. انًصادس الإنكرشَٔٛح ٔيٕالغ الإَرشَد 

1. www.spe.com 
2. www.aapg.com 

3. www.Springer.com 
4. www.schlumbrger.com 

 

Course Policies انًمشس ٙ  انعٕاتط ٔانغٛاعاخ انًرثؼح ف
 

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. 

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 

 

http://www.spe.com/
http://www.aapg.com/
http://www.springer.com/
http://www.schlumbrger.com/

