
            

 

 

 

 

 

 

 

 

ANSWER ANY THREE (3) QUESTIONS 

 
Q1.  Given the following gas: 
 

Component  Weight Fraction 
C1  0.65 
C2  0.15 
C3  0.10 
n-C4  0.06 
n-C5  0.04 

 
 
A. By assuming an ideal gas behavior, calculate the  

i. Mole fraction of the gas 
ii. Apparent molecular weight 

iii. Specific gravity 
iv. Specific volume at 300 psia and 120°F  

                                             [8 MARKS] 

B. By assuming real gas behavior with compressibility factor 0.85, calculate:   
i. Gas density at 2,000 psia and 150°F 

ii. Specific volume at 2,000 psia and 150°F 
iii. Gas formation volume factor in scf/ft3 

[8 MARKS] 
 

C. Calculate the initial oil-in-place (N) of an oil. Given that a reservoir has an area, A = 1,600 
acres, h = 42 ft, ɸ = 26%, Siw = 24%, and Boi = 1.63 bbl/STB. Calculate the initial oil-in-place 
(N) at the:

i. Reservoir pressure and temperature 
conditions 

ii. Stock tank conditions 

iii.  

[4 MARKS]  
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Q2.  A. Given the following gas composition: 
 
Component  Weight Fraction 
CO2  0.06 
N2  0.03 
C1  0.75 
C2  0.07 
C3  0.04 
n-C4  0.03 
n-C5  0.02 
 
If the reservoir pressure and temperature are 2,500 psia and 175°F, respectively and the 

specific gravity of the gas is 0.7, calculate: 

I. Gas density by accounting for the presence of nonhydrocarbon components by using 

the:  

a. Wichert-Aziz method  

b. Carr-Kobayashi-Burrows method  

II. Gas viscosity by using the   

a. Standing method 

b. Lee-Gonzales-Eakin method  

[15 MARKS] 
 
 
B.  Differentiate between dry gas and wet gas using their phase diagrams 

[5 MARKS] 
 
  
Q3. A. A clean and dry core sample weighing 415 g was 100% saturated with a 1.07 specific 
gravity (y) brine. The new weight is 443 g. The core sample is 13 cm long and 5 cm in diameter. 
Calculate the porosity of the rock sample. 

[3 MARKS]  
 
B. A gas well is producing at a rate of 15,000 ft3/day from a gas reservoir at an average pressure 
of 2,000 psia and a temperature of 120°F. The specific gravity is 0.72. Calculate the gas flow rate 
in scf/day.   

[5 MARKS]  
 
C. A crude oil system exists at an initial reservoir pressure of 4500 psi and 85°F. The bubble-
point pressure is estimated at 2109 psi. The oil properties at the bubble-point pressure are as 
follows: 

Bob = 1.406 bbl/STB  
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Rsb = 692 scf/STB 
γg = 0.876  
API = 41.9°  

Calculate: 
i. Oil density at the bubble-point pressure 

ii. Oil density at 4,500 psi 
iii. The formation volume factor (Bo) at 4500 psi 

[8 MARKS] 

D. Briefly explain the term the following terms as applied to reservoir rocks: 
i. Fractional wettability 

Mixed wettability         [4 MARKS] 
Q4. A. The following experimental PVT data on six different crude oil systems are available.   
Results are based on two-stage surface separation.

Estimate the undersaturated oil compressibility coefficient by using the: Vasquez-Beggs 
correlation 
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i. Petrosky-Farshad correlation. 
ii. Calculate the Absolute Average Error (AAE) 

[16 MARKS] 
 

B.  State four (4) factors each that control the magnitude of the following rock properties 
i. Permeability 

ii. Porosity 
[4 MARKS] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Equations and Charts: 
 

 
 

 
 

 

 

 

 
 

 
 

 
  
 
Gas Viscosity Correlations:  
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Crude Oil Correlations:  
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Figure 1 Standing and Katz Compressibility Factors Chart 
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