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Introduction. 
 
This project is based on the material presented in the lectures and tutorials and the course 
notes. 
 
The examples given are based on situations that could realistically apply to the oil and gas 
industry. Included in the information provided are variations in measurement units and 
reporting systems, which will regularly be found within the industry. 
 
The project can be split up into a number of scenarios. 
 
Situation # 1. 
 


Component Mol % 
Methane 88.9500 
Ethane 4.9500 
Propane 1.1000 
n-Butane 0.4000 
i-Butane 0.2000 
n-Pentane 0.0500 
i-Pentane 0.0720 
Hexane 0.0220 
Heptane 0.0103 
Octane 0.0047 
Carbon dioxide 1.9010 
Nitrogen 2.3400 


Total 100.0000 
@ trunkline inlet  
Molar mass (kg/kmol) 18.2073 
Calorific value (HHV) MJ/m3 38.9208 
Calorific value (HHV) MJ/kg 50.4223 
Line compressibility (Zl) 0.81459 
Base compressibility (Zb) 0.99762 
Line density (ρl) kg/Am3 109.4143 


Base density (ρb) kg/Sm3 0.77187 
@ trunkline outlet   
Line compressibility (Zl) 0.77110 


Line density (ρl) kg/Am3 97.7839 
 


Table 1. Trunkline Average Gas Composition and Quality Parameters. 
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A 30 inch internal bore trunkline brings wet natural gas from an offshore platform. The 
trunkline has a full-bore ball valve and a choke fitted within the subsea section of the 
trunkline. The gas leaves the platform at a temperature of 34 OC and a gauge pressure of 
12.4 MPa. It arrives at the mainland gas processing plant slug catcher at a pressure of 9.6 
MPag and a temperature of 8.6 OC. 
 
It is a requirement that the gas velocity at the inlet and outlet of the trunkline does not 
exceed 10.0 m/s, although a velocity of 10.0 m/s is acceptable. Naturally the trunkline 
operator wants to maximize the daily throughput.  
 
The average gas composition (relatively stable) in the trunkline is given in Table 1. 


 Assume that the gas composition is homogeneous along the trunkline length. That is there is 
 no phase change occurring. Take the Universal gas constant as 8.31451 kJ/kmol.K. 


 What would be the daily flow rate of the gas in the trunkline expressed in Sm3/day? Neglect 
 the impact of friction in the pipeline. 


 


 Situation # 2. 


 The trunkline operator is concerned that hydrates may form in the trunkline and therefore 
 wishes to inhibitors injected into the line. Using the trunkline flowrate determined for 
 Situation # 1, calculated the amount of methanol to prevent hydrate formation. Take the 
 hydrate temperature as 16 OC and the associated condensate production as 55 m3/106 Sm3 
 of gas. 


 The required charts are given in the Appendix. 


 Where would you expect the hydrate to form in the trunkline? Briefly explain your reason. 


 


 Situation # 3. 


 At the gas processing plant (called gas plant A), the LNG’s are removed and the lean natural 
 gas is then transported to a domestic market via a transmission pipeline. The average 
 composition of  the gas entering the transmission pipeline is given in Table 2 together with 
 the gas quality  parameters. 


 If the gas enters the transmission pipeline at a pressure of 8,200 kPag and 42 OC, what are 
 the values for the gas density at line and base (MSC) conditions? 


  


 


 








Flow Assurance – Project. 
 


3 
 


 


Component Mol % 
Methane 90.5463 
Ethane 5.0388 
Propane 0.0570 
n-Butane 0.0143 
i-Butane 0.0112 
n-Pentane 0.0031 
i-Pentane 0.0041 
Hexane 0.0081 
Carbon dioxide 1.9351 
Nitrogen 2.3820 


Total 100.00 
  
Molar mass (kg/kmol) 17.6125 
Calorific value (HHV) MJ/m3 37.6639 
Calorific value (HHV) MJ/kg 50.4516 
Line compressibility (Zl) 0.88485 
Base compressibility (Zb) 0.99780 


 


Table 2. Average Gas Composition and Quality Parameters from Gas Plant ‘A’. 


 


 Situation # 4. 


 200 km downstream of the shore based gas processing plant a second gas supply (called gas 
 plant B) is to enter the transmission pipeline. However this gas is very lean and there is a 
 requirement that the gas entering the domestic gas market must have a gas calorific value 
 (HHV) greater than 37.3000 MJ/m3. 


 Assuming that both gas streams completely mix within the transmission pipeline system 
 before arriving at the domestic gas market, what is the maximum proportion of gas from gas 
 plant B to that from gas plant A that can be mixed with the transmission system maintaining 
 the minimum gas caloric value (HHV) of 37.3000 MJ/m3? 


 Gas plant B is keen to get as much gas as it can into the transmission pipeline. 


 The average gas composition from gas plant B is given in Table 3. 
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Component Mol % 
Methane 91.6270 
Ethane 2.9793 
Propane 0.0275 
n-Butane 0.0140 
i-Butane 0.0110 
n-Pentane 0.0036 
i-Pentane 0.0048 
Hexane 0.0076 
Carbon dioxide 1.1095 
Nitrogen 4.2157 


Total 100.00 
  
Molar mass (kg/kmol) 17.3041 
Calorific value (HHV) MJ/m3 36.6751 
Calorific value (HHV) MJ/kg 50.0110 
Line compressibility (Zl) 0.89509 
Base compressibility (Zb) 0.99795 


 


Table 3. Average Gas Composition and Quality Parameters from Gas Plant ‘B’. 


Hint: In Lecture notes 2 you have a Table giving the ideal calorific value s for each of the hydrocarbon 
components C1 to C6 inclusive. The inerts do not have a calorific value.  


You will need to generate a Table having a column for each component, the mol fraction of each 
component, and the ideal calorific value for each component. The sum of the mol fraction and ideal 
calorific value will form your fourth column. The summation of the individual calorific values will be 
the ideal calorific value of the gas. Dividing by the base compressibility value will give the real gas 
calorific value. Practice on one of the composition given in Table 2 or 3. 


Other useful information is given in the course notes. 


End of Project Notes. 


_____________________________________________________ 
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Appendix 1. 


 


Figure 1. Vapour – Liquid Equilibrium of Methanol (MeOH) over Water 


[Note: Multiply value from chart by 0.95 to convert to Sm3 @ 15 OC] 
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Appendix 2. 


 


Figure 2.  Water Content of Natural Gas 
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