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PART I (50 Marks) 

SECTION A (0.5 Mark Each)  

Answer ALL questions in this section. Circle the most appropriate answer. 

 

1. Pipelines can be divided into different categories, including the following except? 

(a) Export pipelines (b) carbon coated pipelines (c) Flowlines from satellite wells (d) 

Infield flowlines (e) none of the above 

 

2. Natural gas can be stored in the following except  

(a) Depleted fields  (b) Aquifers (c) LNG Cryogenic tankers (d) Salt caverns (e) None of 

the above  

 

3. What chemical gives gas fuel in homes or industry distinctive odour for easy evidence 

in case of leakages (a) odourant (b) toluene (c) xylene (d) mercaptan (e) benzene  

 

4. Which equipment provide the energy required for transportation of natural gas through 

pipelines (a) pumps (b) pressure gauges (c) compressors (d) A and C (e) all of the above 

 

5. The modern trend coating technique of transmission pipelines includes the following 

except (a) coal tar enamel (b) Fusion Bond Epoxy (c) cathodic protection (d) thermoset 

polymer coatings (e) none of the above 

 

6. Pipeline construction procedure includes the following except  

(a) The pipe is assembled and contoured (b) Trenches are dug alongside the laid out pipe 

(c) hydrostatic testing (d) Pigging (e) Stringing the pipe 

 

7. The two (2) distinct types of compressors include 

(a) Reciprocating and Rotary compressors (b) Reciprocating and Turbine compressors 

(c)Rotary and Turbine compressors (d) Turbine and Engine powered compressors (e) 

Rotary and Valve compressors 

 

8. Safety precautions associated with natural gas pipelines include 

(a) Aerial patrols (b) Leak detection (c) Gas sampling (d) A and B (e) all of the above  

 

9. At every stage of the upstream or downstream process, strict safety measures must be 

maintained to prevent (a) Gas over measurement (b) Fires (c) Explosions (d) Ecological 

disasters (e) B, C and D 
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10. Tailgate or toolbox meetings should focus on the following except  

(a) Gas sampling analysis (b) Safe work practices (c) Scope of work activities  

(d) Identification of potential safety hazards (e) Review of unsafe acts or near misses  

 

11. The following are types of safety valves available in the Petroleum Industry except 

(a) Surface Safety Valves (SSV’s) (b) Subsurface Safety Valves (SSSV’s) (c) Semi 

Surface Safety Valves (SSSV’s)  (d) Subsurface-Controlled Subsurface Safety Valves 

(SSCSV’s) (e) Surface-Controlled Subsurface Safety Valves (SCSSV’s)  

 

12. Gas viscosity is a function of except (a) Pressure (b) Temperature, (c) Fluid density 

(d) Fluid composition (e) specific gravity 

 

13. The most popular and commonly used correlation(s) for predicting viscosity of 

petroleum reservoir fluids is (are) (a) Lohrenz-Bray-Clark (LBC) correlation method (b) 

Carr-Kobayashi-Burrow (CKB) (c) Nikola Tesla correlations (d) A and B (e) all of the 

above 

 

14. Which of the following affect the quality of PVT laboratory data? 

(a) Poorly trained laboratory technicians, (b) type of fluid used 

(c) poor fluid sampling techniques. (d)  A and C (e) all of the above 

 

15. Properties of gases such as gas deviation factor, density, compressibility and viscosity 

are important for the following except?  

(a) Calculating gas in place and well flow rates, (b) Simulating the gas volume changes 

(c) Well abandoning procedure  (d) Analyzing reservoir pressure behaviour, and (e) 

Design of hydrocarbon-handling systems 

 

16. Gas and liquid may be measured using various measurement techniques, including  

(a) Orifice meters  (b) Positive displacement meters, (c) Critical flow provers (d) A and C 

(e) all of the above 

 

17. The selection of any gas flow measurement is based on the following except. 

(a) Initial cost and cost of operation (b) Availability of parts (c) Range of temperature (d) 

Origin of manufacturer (e) Maintenance requirement 

 

18. Measuring gas flow rate is necessary for 

(a) Gas reserve estimation (b) pressure profiling (c) pipeline and plant applications (d) A 

and C (e) all of the above 

 

19. The minimum cross sectional area of the jet (orifice meter) is known as. 

(a) orifice diameter area (b) restriction zone (c) hour glass area (d) pressure drop zone (e) 

vena contracta  

 

20. The orifice meter is used most commonly in the gas production and transportation 

industry because of its (a) Fixed orifice diameter (b) Simplicity (c) Accuracy (d) B and C 

(e) all of the above 
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21. The criterion for reaching critical flow velocity is that the ratio between the 

downstream and upstream…?...must be below a critical ratio. (a) Pressures (b) velocities 

(c) flow rates (d) diameters (e) viscosities 

 

22. The flow rate of critical flow provers depend on the following except  

(a) Upstream Pressure (b) Downstream Pressure (c) Upstream Temperature (d) Gas 

Gravity (e) Orifice Diameter 

 

23. Automatic control systems should have the following except  

(a) Loading Element (b) Measuring Element (c) Controlling Element (d) Final Control 

Valve (e) None of the above 

 

24. There are usually more pressure gauges used in a process plant than any other 

instrument to monitor and control processes because  

(a) Pressure is a good, quick indication of the work done by pumps and compressors.  

(b) It gives the best status of operating pressure vessels. (c)  Gives a rapid respond on the 

effect on boiling, condensation points (d) Providing rapid responds to changes in values. 

(e) All of the above 

 

25. Smart pigs can  (a) Test pipe’s thickness and roundness (b) check for sign of 

corrosion (c) detect minute leaks (d) B and C (e) all of the above 

 

26. In the compressor station, natural gas is compressed by the following except (a) pump 

(b) turbine (c) motor   (d) engine (e) none of the above 

 

27. Pipeline may need to restrict gas flow in certain areas if a section of pipe requires 

(a) Replacement (b) maintenance (b) valves to be closed at the ends (d) A and B (e) all of 

the above 

 

28. Sour gases (a) Are corrosive (b) have high sulphur content (c) contain high CO2 

concentration (d) B and C (e) all of the above 

 

29. The major types of pipelines along natural gas transportation route include the 

following except (a) Infield flowlines (b) gathering system (c) interstate pipeline system 

(d) distribution system (e) intrastate pipeline system 

 

30. Which of the following pipeline system have low pressure and small diameter pipes? 

(a) Interstate pipelines system (b) gathering system (c) distribution system (d) B and C (e) 

All of the above 

  

 

SECTION B. GIVE BRIEF ASNWERS TO THE FOLLOWING QUESTIONS 

31. Natural gas is considered ‘dry’ if?      (2 mks)  

32. What is one (1) British thermal unit (Btu)?     (2 mks)   

33. Differentiate between dry gas and wet gas fluid in terms of the position of surface 

separator pressure.          (2 mks)  
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34. What is gas formation volume factor Bg?     (2 mks)   

35. Name three (3) ways in which methane (and natural gas) is believed to be formed. 

           (3 mks)  

36. State three (3) factors that are affected by the composition of reservoirs fluids.  

          (3 mks) 

37. Name four (4) major factors that determine the composition of reservoir fluids. 

          (3 mks) 

38. State four (4) important uses of phase diagram.      (4 mks) 

39. State the functions of the three (3) basic components of all gas regulators. 

           (6 mks) 

40. Give three (3) differences between natural gas produced from ‘oil well’ and those 

produced from ‘gas well’.          (6 mks) 
 

PART II (50 Marks) 
Answer ALL questions in this section 

Note: All relevant equations, graph(s) and tables are attached. 

1. (a) Calculate the gas flow rate through a choke nipple given the following data: do = 

0.500 in., Pf = 300 psig, Tf = 85 oF,  γg = 0.79  

(b) What would be the flow rate if the choke nipple is replaced with critical flow prover 

with?  

(i) 2 in. pipe (ii) 4 in. pipe 

(c) To attain maximum flow rate which of these devices should be considered and why?  

          (15 marks)  
2. Calculate the gas flow rate through an orifice meter for the following conditions. 

hw= 60 in. of water.  

Pf = 106 psig (measured downstream).  

Tf = 98 oF  

Psc=14.0 psia.  

Tsc= 60oF.  

d = 2.067 in.  

do = 0.875 in.  

γg= 0.76  

Taps = Flange type. 

Assume z =0.92 

Assume FmFl Fa =1.0          (20 marks) 

 

3. Using Lee et al.’s correlation estimate the gas viscosity at 250 oF and 2186 psig for a 

gas sample having a deviation factor of 0.98 with the following composition. 

   Component         Mole fraction, (yi) 
CH4                       0.78 

C2H6                                      0.21 

C3H8                               0.01 

                                           1.00 

NB: Take the atomic mass of C, H to be 12 and 1 lbm/lb-mole respectively    (15 marks) 
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Relevant Equations, Tables and Charts: 
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Table 1 Flange Taps: Basic Orifice Factors, Fb. 

 
Table 2 Flange Taps: Parameters used for FRe, b  
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Table 3 Flange Taps: Expansion Factors, Y, Static Pressure taken from Downstream 
Taps  

  
 

Table 4: Coefficients for Critical Flow Provers and Choke Nipple 
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