
   
  

  

  

  

  

  

  

  

  

MATERIAL BALANCE  

MSc in Petroleum Engineering MFKOT730026  

  

  

  

  

  

COURSE DESCRIPTION  
  

  

  

   

  

  

  

   

  

  

  

University of Miskolc 

Faculty of Earth Science and Engineering 

Petroleum and Natural Gas Institute 

September 2019  



Course Data Sheet  
Course Title: Material Balance 

Instructor: Dr. Gabriella FEDERER 

KOVÁCSNÉ assistant 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 

Course Description: 

1. Basic terms, conditions.  

2. Different forms of the material balance equation.  

3. Material Balance of the saturated oil reservoir and under saturated oil reservoir.  

4. Average pressure.  

5. Drive mechanics, drive indices.  

6. Material balance equation of a gas reservoir.  

7. Water influx.  

8. Volumetric and open reservoirs.  

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

10. Fetkovich method for water influx determination. 

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

12. Hydrocarbon in Place Estimation with material balance.  

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

14. Prediction with material balance. 

Competencies to evolve: 

Knowledge: T1, T6, T7, T8, T11 

Ability: K1, K6, K7, K8, K11 

Attitude: 

Autonomy and responsibility: F1, F4, F6, F7 

Assessment and grading: 

Students will be assessed with using the 

following elements.  

Attendance: 5 % 

Homework 10 % 

Midterm exam 40 % 

Final exam  45 % 

Total 100% 

 

Grading scale: 

% value Grade 

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 

 

  



Course Schedule for 2019/120 school year 

Week of 

education 

Topic 

09.11. Basic terms, conditions.  

09.18. Different forms of the material balance equation.  

09.25. Material Balance of the saturated oil reservoir and under saturated 

oil reservoir.  

10.02. Average pressure. Drive mechanics, drive indices. 

10.09. Material balance equation of a gas reservoir. 

10.16. Test writing. 

10.23. Water influx. Volumetric and open reservoirs. 

10.30. Van Everdingen and Hurst method for water influx 

determination.  

11.06. Fetkovich method for water influx determination. 

11.13. Plots used to determine OOIP and OGIP for gas and oil 

reservoirs.  

11.20. Hydrocarbon in Place Estimation with material balance.  

11.27. Havlena-Odeh, Schilthuis, Tarner, Tehrani, Sills methods.  

12.04. Prediction with material balance. 

12.11. Test writing. 

 

 

  



Test example 
1. The initial reserves (OOIP and OGIP) at the time of the exploration is determined by:  

a. Wait and weight method  

b. Volumetric method  

c. Drillers method  

d. Cannot be calculated  

2. After a few years of production from the reservoir the initial reserves volumes can be 

clarified. For these clarification calculations, which equation is used?  

a. Tracy’s equation  

b. Havlena-Odeh material balance equation  

c. Fetkovich’s equations  

d. Special finate material balance equations   

3. In case there is no water influx (We=0) the cummulative OOIP will be equal at each 

time step (N1=N2 = N3 = … = Nj = … = Nn= N).  

a. True  

b. False  

4. Pair the following finate material balance equations with the reservoir where it is used 

for initial reserve calculation.  

a. ____ Undersaturated oil reservoir with water influx  

b. ____ Saturated oil reservoir if m≠0, Eg≠0 and Ef,w ≠ 0  

c. ____ Dry gas reservoir  

d. ____ Gas condensate reservoir with 

water influx  

1.  

2.   

3.  

4.  

5. In case of an open undersaturated oil reservoir the correctly choose parameters 

will result a linear if we graph.  as a function of  What is the y 

intercept of this linear?  

a. U (B) aquifer constant  

b. Wp, volume of produced water  

c. N, the initial oil reserve  

d. Np, volume of produced oil  

6. In case of a saturated closed reservoir we assume the there is an initial gas cap present 

and therefore, the expansion of gas needs to be accounted for. The expansion of 

formation and connate water is negligible.  If we present the correct graph the slope 

will be N (the initial reserve nad the linear will go through the origin.  

a. True  

b. False  

  

  

  



7. In case of a saturated open oil reservoir the graphical representation of the data will 

result the following diagram. Match the description with the numbers of the diagram.  

a. ____ High calculated water influx  

b. ____ Incorrect aquifer geometry  

c. ____ Low calculated water influx  

d. ____ Correctly calculated water influx  

  

  

8. If representing   in case 

of an open saturated oil  

reservoir the desired graph is a linear with N (OOIP) as the y intercept. What is the 

slope of this correct linear?  

a. 35°  

b. 40°  

c. 45°  

d. tgα=U  

9. In case of a dry gas reservoir the compressibility of the formation and the connate 

water is also very important.  

a. True  

b. False  

10. The correct calculation for gas condensate reservoir without water influx contains the 

moles volume, the molar weight and the density of the  gas condensate in the system. 

a. True   

b. False  

  

  

as the function of  



Examination review questions 
  
1. Material balance equations of Saturated oil reservoirs. Give a short description of each 

element.  

2. Material balance equations of Undersaturated oil reservoirs. Give a short description of 

each element.   

3. Material balance equations of Dry Gas and Gas Condensate reservoirs. Give a short 

description of each element. Explain the difficulties in case of gas condensate 

reservoirs.  

4. Determination of Original Oil In Place (OOIP). Show the method graphically.  

5. Determination of Original Gas In Place (OGIP). Show the method graphically.  

6. Describe the production forecast method and the used equations for open oil reservoirs. 

Chose one method of water influx calculations and describe the effects of water influx 

on production.   

7. Describe the production forecast method and the used equations for open gas 

reservoirs. Chose one method of water influx calculations and describe the effects of 

water influx on production.  

8. Explain the efficiency of the different well patterns. Describe the recovery factors.  

9. Describe the two phase linear fluid flow and frontal oil displacement. Explain the  

Leverett equation graphically.  

  


