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Course Data Sheet  
Course Title: Reservoir Engineering 
Fundamentals 

Instructor: Dr. Gabriella FEDERER KOVÁCSNÉ 
assistant professor 

Code: MFKOT720024 

Responsible department/institute: 
DPE/IPNG (OMTSZ/KFGI) 

Course Element: Compulsory 

Position in curriculum* 

(which semester):    2 (1) 

Pre-requisites (if any): no 

No. of contact hours per week (lecture + 
seminar): 2+2 

Type of Assessment (examination / 
practical mark / other): examination 

Credits: 6 Course: full time 

Course Description: 

1. Fundamental properties of porous media.  
2. Porosity, Compressibility, Specific surface area.  
3. Saturation. 
4. Wettability and determination of capillary pressure.  
5. Determination of the permeability of a porous media. 
6. Determination of the two-phase and relative permeability.  
7. Electric properties and the tortuosity of a porous rock.  
8. Equations of state.  
9. PVT correlation for natural gases. 
10. PVT correlation for saturated black oils. 
11. PVT correlation for under saturated black oils.  
12. Equilibrium calculation of two phase hydrocarbon systems.  
13. PVT correlations for water.  
14. Viscosity correlations for petroleum reservoir fluids. 

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 % 

Grading scale: 

% value Grade 

90 -100% 5 (excellent) 

80 – 89% 4 (good) 



Homework 10 % 

Midterm exam 40 % 

Final exam  45 % 

Total 100% 

70 - 79% 3 (satisfactory) 

60 - 69% 2 (pass) 

0 - 59% 1 (failed) 
 

Compulsory or recommended literature resources: 

• 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 

János Török, Lipót Fürcht, Tibor Bódi: PVT Properties of Reservoir Fluids. (Book). University of 
Miskolc Miskolc, Hungary 2012. ISBN 978-963-661-988-5 p. 1-192 

 

  



Course Schedule for 2018/19 school year 

Date Topic 
2019.02.13 Fundamental properties of porous media.  
2019.02.20 Porosity, Compressibility, Specific surface area.  
2019.02.27 Saturation. 
2019.03.06 Wettability and determination of capillary pressure.  
2019.03.13 Determination of the permeability of a porous media. 
2019.03.20 Determination of the two-phase and relative permeability.  
2019.03.27 Test writing. 
2019.04.03 Equations of state.  
2019.04.10 PVT correlation for natural gases. 
2019.04.17 PVT correlation for saturated black oils. 
2019.04.24 PVT correlation for under saturated black oils.  
2019.05.01 Equilibrium calculation of two phase hydrocarbon systems.  
2019.05.08 PVT correlations for water.  
2019.05.15 Test writing. 

 

 

  



Test example 
  
2. Which statement is correct? o The storage capacity of a reservoir rock always depends on the 

effective porosity.  
o The storage capacity of a reservoir rock always depends on the total porosity.  

3. What is the sign and unit of porosity:   .......[.....]  
3. Which two of the following determinations are necessary in order to calculate porosity: o total 

volume (VT) o solid volume (VS) o void volume (VP)  

4. Compaction of a sediment depends on the greatest depth a 
rock reached during its genesis. Which graph belongs to 
which sediment.   

  
o ........  clay  
o ........  sand  

  
  
  
  

5. Which statement is correct? o  Change of pressure inside the pore space during production affects 
porosity. o  Change of pressure inside the pore space during production does not affect porosity.  

6. Isothermal compressibility is a function of:  
 TWO ANSWERS o pressure 

o permeability o 
porosity o 
volume o time  

5. The pore space may contain one or even several fluids. Saturation of one 
fluid is defined as: o   certain 

o  
up all saturations results in:   6. Summing 

7. Which of the following statements are correct: o The wettability of a glass plate is better for water 
than for mercury.  

o The wettability of a glass plate is better for mercury than for water.  

8. Sign the contact angle of the two different fluids. (Use one line and a double arrow.)  

  
9. Fill in the missing words.  

o  In case of a wetting fluid the contact angle is ....................... than 90°. o 
 In case of a non-wetting fluid the contact angle is ....................... than 
90°.  

  



10. What is the symbol and unit of interfacial tension: ............ [....../.......]  
  

  



Examination review questions 
  
1. Define the wettability properties of reservoir rocks, how these properties influence the 

recovery of hydrocarbon reservoir. Define the capillary pressure, and draw up the 

capillary pressure curve.  How the capillary pressure can be measured?  

2. Classify the porosity of reservoir rock porosity. Give a short description of porosity 

measurement methods. How can you determine the subsurface area of reservoir rock?   

3. Show the applicability of Darcy’s Law for compressible and slightly compressible fluids in 

case of single phase filtration. Give a detailed description of the permeability 

measurement procedure for gas and liquid.  

4. Define the relative permeability. Plot the relative permeability curves for water oil system. 

How can you measure the relative permeability? Where you can use the relative 

permeability data.  

5. Characterize the hydrocarbon systems (reservoirs) in the pressure temperature phase 

diagram. Explain the phase transformation of different type hydrocarbon systems during 

the pressure decrease.  

6. What is the main difference between the flash and differential study? How can you 

perform a flash calculation (separation calculation), and how the equilibrium ratio and 

convergence pressure can be determined?  
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