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INSTRUCTIONS: 

Answer all questions. Each correct answer in Section A carries 0.5 marks except question 15 

which carries 3 marks. Show all the necessary workings on your answer sheets.  

Section A 

 

Use the options below to answer (Questions 1 – 7) 

 

gas blow-by    volumetric reservoir   faster 

coefficient of compressibility  liquid spillage    water influx 

reservoir deliverability   compressibility factor  reservoir 

 outflow performance relationship   pressure   material balance 

 configuration of the piping system  lighter    separator pressure 

    

1. The correction factor used to correct a real gas for its departure from ideality is 

the…… 

2. The downstream pressure and flow rate relationship is also called ……………..  

3. When the plot of (p/z) versus Gp deviates from the linear relationship, it 

indicates………. 

4. The flowing bottom hole pressure depends on the …………. and the …………. 

5. When the level of liquid is too low in separator……….. can occur. 

6. Gas wells typically produce raw natural gas by themselves and usually don’t require 

additional lifting equipment because natural gas is ………….. than air. 
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The UMaT FIELD 
 

The UMaT Field operated by PE III Plc has oil with a gas cap hosted in Devonian sandstones. The 

field is offshore and has a large surface production and processing facility. Fill in the following 

statements about this field and its operations with your own answers to make the statements 

valid.  

7. The main constituent of the natural gas this company produces is………………………. 

8. Because the gas exists together with oil in the reservoir, the gas is 

an………………….gas.  

9. Depending on the phase behaviour of the gas under varying conditions in the 

reservoir and outside the reservoir, the gas can be classified either as ……………gas, 

…………………. gas or ………… gas. 

10. Gas produced from this field contains a significant amount of hydrogen sulphide. 

This gas is called …………………. 

11. From a technical point of view the components of the facility can be grouped into 

four types. Two of them are ………………… and …………………  

12. As an engineer on this field, explain the three types of gas you listed in question 12 

above to a student. (one paragraph, six lines maximum) 

13. Due to the offshore location of the field and anticipated limited space, the separator 

on being used on the platform is likely to be ………………….separator. 

 

 

State whether following statements are TRUE or FALSE 

 

14. Recovery factors for water drive gas reservoirs are usually higher than closed gas 

reservoirs. 

15. The ultimate recovery of a volumetric reservoir depends on the production rate. 

16. A three stage separation involves three separators. 
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SECTION B 

 

1 (a) List the factors that determine the gas deviation factor of a given gas.  
(3 marks) 

 

(b) There is 0.65 gravity sour gas in a reservoir with H2S and CO2 in 0.1 and 0.05 

mole fractions respectively.  If the reservoir pressure and temperature are 3200 psia 

and 200°F, respectively, calculate: (i) gas density  and (ii) Specific volume (10 marks) 

 

2.  (a) A gas well produces 0.65 specific gravity natural gas with N2, CO2, and H2S of 

mole fractions 0.1, 0.08, and 0.02, respectively. The well diameter is 0.64 ft and drains 

gas from a 100-ft thick pay zone. The skin factor around the well is 5 and the non-Darcy 

coefficient is 0.001d/Mscf. The equivalent wellbore radius is 1500 ft, average reservoir 

pressure is 4500 psia, reservoir temperature is 180 ᵒF and effective permeability of the 

gas is 0.2md.  If the flowing-bottom hole pressure is 3000 psia, what would be the 

pseudosteady state flow rate of the reservoir using pseudopressure analytical 

solution?          (4 marks) 

 

(b)  For the reservoir and fluid conditions above, a flow rate test gave the following  

 results: 

 

Test Point 1 

Flow Rate 1000 

Bottom Hole Pressure 3000 

Test Point 2 

Flow Rate 1500 

Bottom Hole Pressure 2000 
 

Estimate the deliverability of the gas reservoir under a pseudosteady state flow 

condition at a flowing bottom-hole pressure of 1000 psia using pressure squared 

approach in the back pressure method.      (6 marks) 
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(c) Why is the pressure squared approach for calculating flow rates not very reliable 

at higher pressures?         (2 marks) 

3. (a) What is a volumetric gas reservoir?      (2 marks) 

 

(b)  Discuss the production rate sensitivity of water drive gas reservoirs (six lines 
maximum).         (3 marks) 

 

 

(c) The following information is available on a volumetric gas reservoir: Initial 

reservoir temperature, Ti = 150°F Initial reservoir pressure, pi = 3500 psia Specific gravity 

of gas, γg = 0.6 (air = 1) Thickness of reservoir, h = 20 ft Porosity of the reservoir, φ= 10% 

Initial water saturation, Swi = 25%. The initial zi is 0.86. After producing 300 MMscf, the 

reservoir pressure declined to 2,500 psia with a corresponding z factor of 0.88. Estimate 

the areal extent of this reservoir and consequently the gas initially in place. (9 marks) 

 

(c) With the production and property data from the reservoir above tabulated 

below, calculate the gas initially in place using the graphical material balance method. (8 

marks) 

Time, t 

years 

Reservoir pressure, p 

psia 

z Cumulative production, Gp 

MMMscf 

0.0 1720 0.86 0.0 

0.5 1653 0.87 1.0 

1.0 1584 0.88 2.0 

1.5 1513 0.89 3.0 
 

 

4. (a)  State three assumptions common to all the methods used in calculating the 

flowing bottom-hole pressure of a well.      (3 marks).  

(b)  Why is the Cullinder and Smith method for calculating bottom-hole pressures 

the most accurate?         (1 mark) 
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(c)  Calculate the flowing bottom-hole pressure a dry sweet gas vertical well with the 

following conditions: 

Well depth, Z = 20000 ft    Diameter of tubing, D = 2.00 in. 

Moody friction factor, f = 0.016    Reservoir temperature, Tres = 900 ᵒR 

Surface temperature, Tsurf = 540 ᵒR   Wellhead pressure, ptf = 14,500 psia 

Tpc = 470 ᵒR      Ppc = 900 psia 

Gas flow rate, q = 8.5 MMscfd (at 60°F and 14.65 psia) 

Approximate all your Tpr, ppr and B values to the nearest higher value published in the 

tables so that you don’t interpolate.       (10 marks) 

 
5. (a) What are the four main processes in gas processing after it gets to the surface?  

           (4 marks) 
 

(b) State one advantage of a horizontal separators and one limitation of spherical 
separators.         (2 marks) 
 

(c) (i) Give three reasons why it is necessary to remove water and water vapour 
from natural gas?        (3 marks) 

 
(ii)  List four methods that can be used to remove or reduce the water 
content of natural gas.       (2 marks) 

 
(d) It has been agreed by engineers and management of a sour gas field that the 

Sulfinol process will be used to remove the H2S, what three factors do you think 
led them to select this process?      (3 marks) 

 
 

6. (a) What are the two main hazards in gas operations?   (2 marks) 
 

(b) What do safety valves do and in which two ways do they do help in preventing 
further danger?       (3 marks) 

 
(c) State three precautions to be taken on gas pipelines.   (3 marks) 

 
 
Samuel Tawiah  
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