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ASSIGNMENT 2 


 
Unit:   Hydrocarbon Phase Behaviour 
Unit Code:  PEEN – 3004  
Type:   Individual Assignment  
Weightage:   10 %  
 


 
Due on: June 3, 2015 by 4:00 PM 


 


Instructions: 


• The assignment is designed based on basic instructions provided during lecture weeks 6-


11 and the successive tutorial sessions.  


• The objective of this assignment is to assess the basic problem solving skills as well as to 


get additional training for examination.  


• Make necessary assumptions if required; also provide justification for your assumption.  


• In case of difficulty you are welcome to contact us by email.   


• Copying/Plagiarism are strictly illegal.  


 
Assignment submission guidelines: 


1. Signed hardcopy must be submitted at the assignment office (Building 204) by June 


03, 2015. 


2. All calculations including equations (must be drafted using equation editor) should be 


clearly shown in the assignment with proper explanation of all the steps followed for 


the solution.  


3. Soft copy of assignment (word file) and calculation sheet (e.g. excel spreadsheet) 


should be sent via email at ([email protected]) with CC 


[email protected] and [email protected] by due date.  


4. Name the files according to following format:  


HPB_Assignment2 _student number.xlsx 
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QUESTION 1:      Hydrate Formation Prediction and Prevention Calculations  
          (25 marks) 


Consider the following gas composition:         


Component Volume fraction 
Methane 0.78 
Ethane 0.08 
Propane 0.04 
Carbon dioxide 0.006 
Nitrogen 0.094 


 


Other data pertaining to the reservoir/piping system is as follows: 
Reservoir Pressure   = 78 bar  
Reservoir Temperature   = 80oC 
Molecular Weight of Air  = 28.96 g/mol 


 Pipeline Temperature    = 4 oC 
 Pipeline Pressure   = 78 bar  
 


Predict the hydrate formation temperature, and suggest remedy to prevent hydrate formation. 
Also, compute the injection rate of methanol for mitigation of hydrate formation.  


Note: Reservoir pressure represents separator conditions here. Moreover, the separator 
pressure is kept equal to the pipeline pressure in order to keep the calculations more 
simplified.  


 


QUESTION 02:  Application of Equation of State    (45 marks) 


a) Consider methane (100%) gas at pressure of 150 bars and temperature of 220oF. 
Compute z-factor and density using Peng-Robinson Equation of state.  (30 Marks) 


b) Use Peng Robinson equation to compute the pressure of methane gas which is present 
in cell having volume of 0.0019 m3 at temperature of 350 K. Estimate the value of z-factor 
based on ideal gas equation? Note: (In this part, you are not required to solve a cubic equation 
to determine ‘Z’; instead this involves a rather simplified calculation.)  (15 Marks) 


 


 


QUESTION 03:  Identification of Reservoir Fluids   (10 Marks) 


Present PT diagrams (phase diagrams) for all types of reservoir fluids. Moreover, present a 
table showing typical values of GOR, API gravity, the typical composition of hydrocarbon 
constituents (from C1 to C7+) and the colour exhibited by different types of reservoir fluids. 








Critically evaluate the two results (phase diagrams and table) and write 3 to 5 sentences on 
implication of results.  


 


QUESTION 04: Flow Assurance     (10 Marks) 


Which factors are considered for flow assurance? Write your answer in bullet points.  


 


QUESTION 05: Sampling Techniques     (10 Marks) 


Evaluate the advantages and disadvantages of surface and subsurface sampling techniques.  
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