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Korea Process Simulation Olympiad 2016 

Problem Statement 
 

Disclaimer 
 
All the data on this problem statement are hypothetical values and/or 

equations merely for this Olympiad which is dedicated to the education of 
University students. The data can NOT be applied to any other usage 
regardless to commercial or non-commercial purposes. The data is subject to 
change even at subsequent Olympiads. Olympiad committee or sponsors 
NEVER take responsibility for damage or inconvenience caused by using the 
data.    

 
Title: Feasibility study of gas processing plant 
 
1. Background:  

 
Gas processing plant produces a variety of products like NGL, LNG, 

LPG and natural gasoline and usually consists of gathering system, field 
operation, gas treating and dehydration, hydrocarbon recovery and 
liquefaction. The configuration of the plant highly depends on the 
composition and feed gas, required product by market, size of the well 
and location.       

 
 
2. Problem: 

 
Assume you are working for Global Investment Company. Your 

company has succeed in finding natural gas well in East Timor but the 
size is smaller than originally expected so want to do feasibility study for 
building a gas plant there.    
The market needs sales gas, LPG and condensate. The local government 
ask your company to add CO2 capture facility for environmental issues 
So the role of your engineering team is doing feasibility study with 
conceptual design and economic analysis based on the requirements.  
 
2-1.Capacity: 70 MMSCFD of natural gas processing for 20 years  
 
2-2.Process configuration: Gas gathering station, Slug catcher, 
dehydration (dryer with molecular sieve), carbon capture  and 
compression, deethanizer and debutanzier  
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2-3.Gas specification: Gas composition at slug catcher pressure control 
valve outlet and water is saturated. 

 
Component  mol % 
Methane 69.8 
Ethane 9.3 
Propane 7.3 
i-Butane 1.6 
n-Butane 2.7 
i-Pentane 1.4 
n-Pentane 1.7 
C6 0.7 
C7 0.2 
Nitrogen 0.2 
CO2 5.1 
Total Sulfur NIL 

100.00 
 
Pressure : 5 kgf/cm2 
Temperature : 50 degC 
 

2-4.Product specification & BL condition:  
Sales gas purity ; Predominantly C1 & C2  
                C3 and heavier Max. 3 mol% 
                CO2 Max. 100 ppmv 
LPG ; Predominantly C3 & C4 ;  

TVP Max. 208 Psig at 37.8degC  
C5+ Heavier Max. 0.1 wt%  

Condensate : C5 & heavier; Max. 1.0 liquid vol% of C4  
 
BL (battery limit) condition for sales gas :  

Temperature : Max. 49 deg C  
Pressure: 50 kgf/cm2 

 
 
2-5.CO2 capture and compression   

CO2 capture solvent; 20wt% MEA (Ethanolamine) solution  
Lean/rich amine loading (CO2 mol/ MEA mol) : max. 0.1 / max. 0.4 

      CO2 in treated gas (from absorber) : max. 50ppmw 
      CO2 storage facility condition : 35 degC, 85 kgf/cm2 
      CO2 product spec ; H2O max.1000ppmv / purity min.99mol% 
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2-6.Utility: 
CW      32degC / 42 degC 
High pressure steam    40 kg/cm2g 
Low pressure steam    4 kg/cm2g 

 
2-7.Economic conditions 

Sales gas = US $ 5/MMBTU- 
LPG = US $ 790/TON 
Condensate = US $ 50/Barrel  
 
Electricity: 0.08 US $/KWH 
Steam/Fuel cost: US $65/106 kcal 
Operation time: 8000 h/year 
 
Cost of each unit is roughly estimated by the procedure listed in 
APPENDIX-1 using Marshal & Swift Equipment Cost Index (M&S).  
We assume M&S =1600. 
Cooling water cost: 0.03 US$/m3 

 
2-8.Physical property estimation: 

Process side: applicant need to select 
Utility steam: steam table IPWS IF97 

 
3. Report 

 
Applicants need to submit the final report which contains simulation 
validation report with schematic drawing and material balance, 
equipment list and economic analysis.  

 
3-1. Simulator validation report 

You need to convince your executive of your company that your 
simulation results are right. To do so, you need to submit a simulator 
validation report which should contain selected process configuration, 
the physical properties and estimation methods applied to the work. 
 
 Pure component parameters and thermodynamics used in the 

simulation 
 Reason of the selection of the method must be stated. 
 Selection of process configuration  

 
3-2.Process flow diagram (PFD) with material/energy balances 

 
Snapshots of flow sheet of major process simulators are acceptable. 
Temperature, pressure, flow rate and composition of each stream 
must be indicated on the PFD.  Heating or cooling duty of each 
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equipment should be indicated also. 
 
If, the simulator does not produce a flow diagram, applicants can 
draw it on major drawing software like Microsoft VISIO, Excel or 
AutoCAD.  
 
Unit of measure should be metric. 

 
3-3. Economic analysis  

 
Estimate total investment cost and annual operating cost based on 
given information and your assumptions.  

 
 
4. Evaluation (scoring) guideline 
 

4-1. Screening by important requirements 
Reporting all the above mentioned.  
Selection of correct thermo methods. 
Usage of correct way of indicating PFD. 

 
4-2. Scoring by the economic analysis 

Reporting all the reason and assumption of estimated commercial 
value. Well estimation of TIC and operating cost.  

 
4-3. Scoring by process configuration 

Good safety consideration 
Cost conscious 
Operability 
 

4-4. Scoring by simulation skill 
Effective usage of simulator tools 
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APPENDIX-1 Estimation Procedure for Installation Cost 

 
Although cost estimation is not due, if applicant wants to roughly estimate 
the installation cost, use the following equations which are indicated by 
James M.Douglas “Conceptual Design of Chemical Processes” , 
McGRAW-HILL  International editions (1988). 
 
We assume M&S =1600. 
 
Fixed cost 
 
1. TIC(Total Investment Cost) for gathering center, slug catcher and 
dehydration unit is 0.1 billion USD.  
 
The equipment cost for ‘dryer regeneration gas heater’ and ‘regeneration gas 
cooler’ shall be estimated and included. 
 
2. Process condition for dryer regeneration gas heater 
 

 
 
3. Process condition for dryer regeneration cooler 
 

 

Heat Exchanged MW 2.421
Design Margin on Flows & Duty 10%

Thermal Conductivity (Vapor/Liquid) W/ M K / / 0.104      / 0.149      /
Latent Heat
Inlet Pressure Kgf/cm2(A) 6.50
Pressure Drop, Allowable Kgf/cm2(A) 0.7 0.70

Temperature (In/Out) °C 72.3 232.0
Density (Vapor/Liquid) KG/CUM / / 1.87        / 1.21        /
Viscosity (Vapor/Liquid) CP / / 0.01        / 0.02        /
Molecular Weight (Vapor/Liquid) / / 8.36        / 8.36        /
Specific Heat (Vapor/Liquid) KJ/KG K / / 3.972 / 4.444      /

Vapor (In/Out) KG/HR 12,995 12,995
Liquid (In/Out) KG/HR

Fluid Allocation Hot Fluid Cold Fluid
Fluid Name HP Steam Regeneration Gas
Fluid Quantity, Total KG/HR 12,995

/
/
/
/
/

Heat Exchanged MW 2.144
Design Margin on Flows & Duty 30%

Critical Pressure (Liquid) Kgf/cm2(A) 22,118.0
Latent Heat
Inlet Pressure Kgf/cm2(A) 5.20
Pressure Drop, Allowable Kgf/cm2(A) 0.70 0.7

Density (Vapor/Liquid) KG/CUM 1.31        / 1.58 990.45 / /
Viscosity (Vapor/Liquid) CP 0.02        / 0.01 0.61 / /
Molecular Weight (Vapor/Liquid) 8.81        / 8.55 18.02 / /
Specific Heat (Vapor/Liquid) KJ/KG K 3.970 / 3.821 4.121 / /
Thermal Conductivity (Vapor/Liquid) W/ M K 0.120      / 0.094 0.651 / /

Liquid (In/Out) KG/HR 811
Temperature (In/Out) °C 150.0 45.0

Fluid Allocation Hot Fluid Cold Fluid
Fluid Name Wet Regeneration Gas Cooling Water
Fluid Quantity, Total KG/HR 14,372
Vapor (In/Out) KG/HR 14,372 13,561
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The overall heat transfer coefficient for plate type heat exchanger / spiral 
heat exchanger is assumed 500 Btu/(ft2 F h) 
 
The cost for plate type heat exchanger is equivalent to spiral plate heat 
exchanger. 
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Expander 
The cost of expender is 50% of steam turbine at same power. 
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Equipment cost for Refrigeration system is assumed two times of installation 
cost. 


