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A tantárgy adatlapja / Course data sheet 

 

Course Title: Material Balance 

 

Instructor: Dr. Dmour Hazim Nayel AB.,  

Associates Professor  

 

Code: MFKOT730026 

Responsible department/institute:  

DPE/IPNG(OMTSZ/KFGI) 

Course element: Compulsory 

Position in curriculum* 

(Which semester): 3 (2) 

Pre-requisites (if any): Reservoir Engineering 

Fundamentals (MFKOT720024) 

No. of contact hours per week (lecture +  

seminar): 2+1 

Type of Assessment (examination / practical 

mark / other): examination 

Credits: 3 Course: full time 



Task and purpose of the subject: 

To enable the students to understand how to maximize recovery by applying external energy 

sources. 

Competencies to evolve: 

Knowledge: 

T1 Knows the economic processes related to the hydrocarbon industry. 

T6 Familiar with the characteristics of the fluids found in the petroleum, natural gas, geothermal 

reservoirs and the properties of the rocks and the characteristics of the flow in porous mediums. 

T7 Familiar with the production mechanisms of underground reservoirs and the primary or 

enhanced recovery methods for optimum output. 

T8 Knows the basics of numerical simulation of underground reservoirs. 

T11 Familiar with the methods and software of computer design and analysis in the hydrocarbon 

industry.  

Ability:  

K1 Able to interpret the economic processes related to the hydrocarbon industry and give 

adequate answers to them. 

K6 Capable of forecasting the behavior of the fluids found in the petroleum, natural gas and 

geothermal reservoirs, the properties of the reservoir rocks and the characteristics of the seepage 

in the reservoirs. 

K7 Able to recognize the production mechanisms of underground reservoirs and to select the 

optimum of primary or enhanced recovery mechanisms. 

K8 Able to perform a numerical simulation of underground reservoirs. 

K11 Capable to perform computer design and evaluations for hydrocarbon industry. 

Attitude: 

A1 Enforce sustainability and energy efficiency requirements. 

A2 Strive professionally at a high level, independently or in a workgroup to plan and carry out 

tasks. 

A3 Strives to carry out work using a complex approach based on a systematic and process-

oriented mindset. 

A4 Seeks to achieve research, development and innovation goals during work. 

Autonomy and responsibility: F1, F4, F6, F7 

F1 Independently capable of manage a hydrocarbon industrial complex design work and the task 

of performing and participating in Project manager tasks. 

F4 Autonomously capable to choose the recovery mechanism of underground reservoirs; to select 

the most favorable reservoir management. 

F6 Has an autonomous capacity to plan the use of renewable natural resources and from residues 

into the energy supply system, to operate the established system 

F7 Takes responsibility for professional decisions, for carrying out workflows or managing them. 

Assessment and grading:  

Students will be assessed with using the following elements. 

Attendance: 5 %, Homework 10%, Midterm exam 40 %, Final exam 45 %, Total 100% 

It is possible to make up for an unsuccessful or unwritten midterm exam in the last class of the 

semester. 

 

Grading scale:  
90-100%: (5) excellent, 80-89%: (4) good, 70-79%: (3) satisfactory, 60-69%: (2) pass, 0-59%: (1) failed 



Compulsory or recommended literature resources: 

 

J. Pápay: Development of Petroleum Reservoirs, Akadémiai Kiadó, Budapest 2003. ISBN 963 05 

7927 8. 

Craft and Hawkins: Applied Petroleum Reservoir Engineering, Prentice Hall, 1991, ISBN 0-13- 

039884-5. 

Towler: Fundamental Principles of Reservoir Engineering, SPE Textbook Series, Vol.8., 2002, 

ISBN 1-55563-092-8 

T. Ahmed: Advanced Reservoir Engineering, Gulf Publishing Co. 2005, ISBN-13: 978-0-7506- 

7733-2. 

T. Ahmed: Reservoir Engineering Handbook, Gulf Publishing Co., 2001, ISBN 0-88415-770-9. 

L.P.Dake: Fundamentals of Reservoir Engineering, Elsevier, 1978, ISBN 0-444-41830-X 
 



Féléves ütemterv/ Course schedule 

 
Dátum/ 

Date 

Hét/ 

week 

Téma/ Topic 

2020.09.09. 1. Basic terms, conditions. Different forms of the material balance 

equation. 

2020.09.16. 2. Material Balance of the saturated oil reservoir and under saturated oil 

reservoir. 

2020.09.23. 3. Average pressure. Drive mechanics, drive indices  

2020.09.30. 4. Material balance equation of a gas reservoir. 

2020.10.07 5. Water influx. 

2020.10.14 6. Exam no.1 

2020.10.21. 7. Volumetric and open reservoirs 

2020.10.28. 8. Educational break 

2020.11.04. 9. Van Everdingen and Hurst method for water influx 

determination.Fetkovich method for water influx determination. 

2020.11.11. 10. Plots used to determine OOIP and OGIP for gas and oil reservoirs. 

2020.11.18. 11. Hydrocarbon in Place Estimation with material balance 

2020.11.25. 12. Exam no.2 

2020.12.02. 13. Havlena-Odeh, Schilthuis, Tarner, Tehrani, Sills methods. 

2020.12.09. 14. Prediction with material balance 

End of semester, writing supplementary tests 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Sample of Midterm Exam no.1: 

Question 1 

For a given data: 

 
 

 

 
 



 
 

Solution: 

 

 



 

 

 

 
 

 



 
 

 

 

 

 
 



 
 

 
 

 

 

 

 

 

 

 

 

 

 

Sample of Midterm Assignments 

 

Assignment 1 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Assignment 2 

 

 



 
 

 

 

 

 

 

 

 

 

 



Assignment 3 

 

 



 

 

 


