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INTRODUCTION 

 

 Natural gas is a naturally occurring hydrocarbon gas mixture. Natural gas consists mainly of methane (CH4), ethane, 

propane & butane (Liquefied petroleum gases) and heavier hydrocarbons (C5+) also known as condensates (Abdel-Aal, 2016). In 

addition to hydrocarbon components there is gas impurities as carbon dioxide, mercury, nitrogen, Hydrogen sulphide and water 

vapor.  These impurities should be removed from the natural gas before using as it causes many problems i.e. corrosion, freezing, 

plugging, erosion, health and environmental hazards (Bahadori, 2014). Natural gas processing starts with the extraction and begins 

in the wells. Natural gas can come up through crude oil wells, gas wells, and condensate wells. Natural gas is sometimes just an 

associated gas that was found and extracted with oil (Mokhatab, 2015, Kidnay, 2020). 

Natural gas is the lowest-carbon hydrocarbon, odorless, colorless and non-toxic. It provides warmth for cooking and heating, and 

it fuels power stations that provide electricity to homes and businesses. It also fuels many industrial processes that produce 

materials and goods ranging from glass to clothing, and it is an important ingredient in products such as paints and plastics 

(Lyons, 2016). Natural gas produced at the wellhead, which in most cases contains contaminants and natural gas liquids, must be 

processed, and cleaned, before it can be safely delivered to the high-pressure, long-distance pipelines that transport the product to 

the consumers. Natural gas that is not within certain specific gravities, pressures, BTU content range, or water content levels will 

cause operational problems, pipeline deterioration, or can even cause pipeline rupture (Bhrana, 2015, Mokhatab, 2016). 

 

Abstract 
 
Natural gas processing facilities convert the raw natural gases to sales gas, which is highly demanded in the 
market. One of the main objective of natural gas processing is purify raw natural gas by removing contami-nants 
such as solids, water, carbon dioxide (CO2), hydrogen sulfide (H2S), mercury and higher molecular mass 
hydrocarbons.  The purpose of this paper is to simulate the new gas and condensate process facilities in the gas 
plant to size the required facilities and choose the feed gas compositions for achieving the required export gas and 
condensate design flowrates.  Aspen HYSYS software was used to model the gas and condensate process facilities 
in the gas plant while Pro-max software was used to model amine absorber column & amine regeneration package 
and TEG contactor & TEG regeneration package in the gas plant. From the simulation results conducted by Aspen 
HYSYS software at different feed gas compositions, it can be noticed that the best feed composition needed from 
the gas wells to achieve the required condensate and gas export flowrate is 30% lean & 70 % rich. The pressure 
drop in the all central process facilities is 11.3 bar. Inlet heater will be used during prolonged periods of cold 
weather. The stabilizer should be 6 stages at 6.5 bar to achieve the required RVP on the condensate outlet. The 
duty of the condensate reboiler was adjusted to ensure the vapor pressure specification for the condensate outlet 
is met. The water dew point was met by adjusting the reboiler duty in the TEG regeneration package. The 
hydrocarbon dew point temperature was met by controlling the outlet temperature from the dry gas chiller. 
From the simulation results performed by Promax software, it can be concluded that the Amine absorber col-umn 
should be seven stages and the TEG contactor should be three stages to achieve the required export gas 
specifications. 
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Consumption of the natural gas worldwide will be increased from 120 trillion cubic feet (TCF) in 2012 to 203 TCF in 2040 in the 

International Energy Outlook 2016 (International Energy Outlook, 2020, Ebrahiem, 2020)by energy source, natural gas accounts 

for the largest increase in world primary energy consumption. Abundant natural gas resources and robust production contribute to 

the strong competitive position of natural gas among other resources, (international gas union 2019, (International Energy 

Agency, 2017). World consumption of natural gas for industrial uses increases by an average of 1.7%/year and natural gas 

consumption in the electric power sector increases by 2.2% /year (BP, 2019). The industrial and electric power sectors together 

account for 73% of the total increase in world natural gas consumption and will increase  for about 74% of total natural gas 

consumption through 2040,  (U.S. Energy Information Administration, 2019). Talal et ai., (2020) studied Maximizing Crude Yield 

of Surface Production Facilities/GOSPs by Process Optimization. The analysis was performed for each case study utilizing 

HYSYS process simulation to establish the optimum operating window for the subject process area. The theoretical results were 

advanced by conducted field trials under governing operating procedures to validate the conclusion and further explore the 

benefits as well as the potential challenges of these opportunities. Partha et al., (2019) studied Increasing Efficiency of a Gas 

Processing Plant-A Case Study. From simulation it was observed that De-ethanizer pressure, De-butanizer reflux condenser outlet 

temperature and De-butanizer reboiler temperature have the major effect on LPG components loss. 

 

Yasir et al., (2018) studied the simulation model for optimization of gas production system through integration of subsurface and 

surface facilities in Mari gas field in Pakistan, model was performed for predicting the behavior of the system at enhanced 

production which identified bottlenecks and integrity problems in the existing system and proposed solutions through series of 

sensitivities analysis.  Edwin et al., (2017) studied Process Simulation and Optimization of Crude Oil Stabilization Scheme Using 

Aspen-HYSYS Software. They found that economic consideration showed an improvement of 31.11% in net profit for the 

optimized case over the base case at optimal operating conditions. In addition, it has been shown that the developed Aspen 

HYSYS model of this research work can be used to represent, simulate, and optimize a crude oil stabilization system successfully. 

The main objective of this paper is to describe the steady state process simulation models of the process facilities in the gas project 

performed by Aspen HYSYS version 10.1, in terms of the process assumptions made, property packages and process model for 

the central process facilities at different gas wells compositions in winter and summer cases. The base case scenarios considered 

and the range of sensitivities were considered. ProMax software version 5 was used to simulate the sweetening stage by amine 

package and dehydration stage by Tri Ethylene Glycol (TEG) package at different gas wells compositions in winter and summer 

times. 

 

2. Natural Gas Feed Composition  

The feed composition of the central process facilities in the gas project will be a mixture of the production from 8 gas wells. The 

composition reaching the central process facilities, however, will be a mixture of production from each well and may be a 

combination of rich fluids from one well and lean from another well.  Since each well has different composition in each zone so 

the mixed composition must achieve the export gas and condensate required flowrates. Blended compositions of the project wells 

have been mixed in varying ratios of richest fluid/leanest fluid as shown in the Table 1. Table 1 summarizes the feed composition 

of the process facilities of the gas project at different percentage from the rich and lean layer in each gas well. 

Table 1: CPF Feed Composition 

Compositi

on  Leanest  Richest  

10%L 

90%R  

20%L 

80%R  

30%L 

70%R  

40%L 

60%R  

50%L 

50%R  

60%L 

40%R  

70%L 

30%R  

80%L 

20%R  

90%L 

10%R  

Nitrogen 0.3230 0.4620 0.498 0.488 0.478 0.468 0.458 0.448 0.438 0.427 0.0042 

CO2 2.5102 2.2600 2.084 2.100 2.117 2.135 2.152 2.170 2.187 2.205 0.0222 

Methane 86.570 75.197 77.180 77.974 78.776 79.587 80.407 81.237 82.076 82.925 0.8378 

Ethane 5.2734 8.0240 7.453 7.329 7.204 7.077 6.949 6.820 6.689 6.556 0.0642 

Propane 2.3702 4.8220 3.862 3.749 3.635 3.520 3.403 3.285 3.166 3.045 0.0292 

i-Butane 0.4940 1.8180 0.906 0.871 0.836 0.800 0.764 0.728 0.691 0.654 0.0062 

n-Butane 0.6650 1.6490 1.211 1.158 1.105 1.052 0.997 0.943 0.887 0.831 0.0077 

i-Pentane 0.3590 1.2330 0.742 0.703 0.664 0.625 0.585 0.545 0.504 0.463 0.0042 

n-Pentane 0.2280 0.5780 0.457 0.432 0.406 0.380 0.353 0.326 0.299 0.272 0.0024 

PC6A* 0.2180 0.0370 0.058 0.055 0.051 0.047 0.043 0.040 0.036 0.032 0.0003 

PS1A* 0.5500 0.0910 0.197 0.183 0.168 0.154 0.140 0.125 0.110 0.095 0.0008 

PS2A* 0.1950 0.0510 0.116 0.107 0.099 0.090 0.082 0.073 0.064 0.056 0.0005 
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PS3A* 0.1160 0.0350 0.080 0.074 0.068 0.061 0.054 0.048 0.041 0.034 0.0003 

PS4A* 0.0490 0.0190 0.046 0.042 0.038 0.034 0.030 0.026 0.022 0.018 0.0001 

PS5A* 0.0090 0.0030 0.011 0.011 0.010 0.009 0.008 0.007 0.006 0.005 0.0000 

C6+ 0.0700 3.7190 7.000 4.724 4.345 3.961 3.573 3.180 2.783 2.381 0.0198 

H2O 0.0000 0.0000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0000 

Table 2 displays the physical properties of the pseudo component in the gas wells 

     Table 2: Pseudo-Component Properties 

Component 
Molecular 

Weight  

Specific 

Gravity 

PS-1 112 0.753 

PS-2 159 0.802 

PS-3 228 0.846 

PS-4 333 0.886 

PS-5 543 0.929 

PC6A 85 0.710 

PS1A 110 0.751 

PS2A 158 0.802 

PS3A 226 0.845 

PS4A 326 0.884 

PS5A 512 0.924 

PS1S 127 0.772 

PS2S 144 0.789 

PS3S 168 0.809 

PS4S 209 0.836 

PS5S 265 0.863 

PS6S 379 0.898 

C7-C7 125 0.725 

C8-C9 149 0.755 

C10-C11 184 0.785 

C12-C14 224 0.812 

C15-C30 335 0.863 

 

3 .  Process Facilities Description    

Figure 1 reveals the block diagram for the major processing units in the gas plant while figure 2 displays the process flow diagram 

of the gas project. The gas project consists of eight wells, a gathering system and CPF, where the production stream from the 

various fields will be separated into condensate and dew pointed gas products for export. The gas processing involves inlet 

facilities for liquid & gas separation, mercury removal unit, CO2 removal unit, dehydration unit for water vapor removal, and a 

hydrocarbon dew-pointing unit to meet the export gas specifications. . Process Facilities Description    

The condensate separated from the gas in the inlet facilities is stabilized to meet the RVP specification for export condensate. The 

gas will be exported via export gas pipeline and treated in a dedicated Liquefied Petroleum Gas (LPG) extraction facility to 

commercial specification required for end user consumption. The condensate will be exported via export pipeline to the oil 

terminal. 
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Mercury has been detected up to 70 ng/Sm

3
 in some well samples. Well samples are reported to contain no elemental Sulphur, no 

wax, and no paraffin.  Also, the H2S content of the wells is zero 

Figure 1:  Schematic of the CPF Process Units 

 

Figure 2: Process Facilities in the Gas Project 
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4.  Gas Project Design Capacities 

The gas project is designed for a production of 2.7 MSCMD export gas and 10,000 STB/d export condensate. Table 2 illustrates  

the design flowrates for the for the process facilities of the gas project.  
 

Table 3: Flowrates Design Production 

Design Capacity Unit Value 

Production from wells (Note 1) MSCMD 
2.9 (Lean Gas) 

3.3 (Rich Gas) 

Gas Export (for gas pipeline design) MSCMD 2.7 

Condensate Export, maximum  STB/d 10,000 

Water Production, water-cut  % Vol. 10 

  Note1- Includes 0.1 MSCMD of fuel gas. 

4.1 Product  Specif icat ions   

The following are the gas and condensate specifications for pipeline export and water specification for disposal. 

The export gas specifications for gas are: 

 Water dew point:     -12°C. 

 Hydrocarbon dew point at 35 barg:       +10°C. 

 CO2 content:     < 2.0 mole %. 

The pressure of the export gas is 44 barg. Some margin has been assumed for each parameter i.e. water dew point -15°C, HC dew 

point 6.5°C and CO2 content 1.8% vol. These design margins will allow gas export to continue in the event of off-specification 

gas production. The online gas chromatograph, part of the fiscal metering unit will be used to assess the off-specification gas. The 

condensate stabilization unit is designed to achieve a true vapor pressure (TVP) < 0.8 bara at 60°C, which gives the Reid vapor 

pressure (RVP) < 0.4 bara. The oil terminal specification is to achieve an RVP < 0.78 bara. Therefore, the design margin on RVP 

will allow condensate export to continue in the event of off specification condensate production. 

5. METHODOLOGY 

5.1 Simulation Basis 

The all feed gas composition in Table 1 was simulated by using Aspen HYSYS simulation software to choose the best 

composition for the design of the central process facilities for the gas project based on the total condensate production of 10,000 

BOPD and total gas export of 2.7 MSCMD. Four steady state simulation cases have been developed for the selected feed 

compositions. These are for a winter case and a summer case with a lean and rich composition each. The varying inlet 

temperatures and compositions create four unique simulations. Units are based upon the metric system, with pressures quoted in 

barg.  Standard conditions are defined as 15.6°C (60°F) and 1.01323 bara (1 atm). TVP is calculated at 37.78°C (100°F). All 

liquid production rates are shown as standard barrels per day (SBPD). 

 

5.1 Simulation Software 

5.1.1 Aspen HYSYS Software  

The main process simulations in the gas plant have been carried out with Aspen “HYSYS” software version 10.1,  (Aspen 

HYSYS, 2017). The selected physical property package for the Aspen HYSYS model developed for the gas project is the Peng-

Robinson equation of state with modified interaction parameters fluid package. The binary coefficients in Aspen HYSYS has been 

selected as recommended by the software. 

 

5.2.2 ProMax Software  

Bryan Research and Engineering “ProMax” software version 5, ProMax (ProMax, 2017) was used to simulate the amine (MDEA) 

and TEG systems. This software is a specialist for amine and TEG packages and give more accurate predictions of performance of 

CO2 removal systems. ProMax software is used to provide input to Aspen HYSYS regarding the process outlet temperature from 

both columns, as well as estimating the amine circulation rate, TEG circulation rate and duties for heat exchangers in the 

respective regeneration packages. ProMax software uses SRK and SRK equations of state for vapor phase properties of the amine 

package and the electrolytic ELR and SRK models for liquid phase properties of the amine and TEG packages.  The binary 

coefficients in ProMax has been selected as recommended by the software 
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6. RESULTS AND DISCUSSIONS 

6.1 CPF Feed Composition  

Table 4 and Figure 3 summarize the simulation results conducted by Aspen HYSYS simulation software for all different gas feed 

composition  coming from the gas wells at different layers ( rich and lean compositions).  

 

Table 4 Summary of Feed Composition Simulation Results 

Composition

s 

Condensat

e 

condensat

e heater 

chille

r load 

stabilizer 

load 

Off-gas 

compresso

r 

air 

cooler 

load 

Export 

pumps 

TOTA

L  
CGR wells 

(sm3/Msm3

) GOR BBL kW kW kW kW kW kW kW 

Lean 3127 606 492 785 223 309 54 2470 215 4655 

Rich  13380 1680 1052 3484 934 1308 233 8692 979 1022 

10%L - 

90%R 12350 1530 908 3215 843 1170 215 7881 915 1093 

20%L - 

80%R 11320 1507 810 2952 762 1056 

197.0

0 7284 843 1186 

30%L - 

70%R 10280 1418 750 2682 685 947 

179.0

0 6661 766 1306 

40%L - 

60%R 9254 1319 697 2415 613 847 161 6052 689 1452 

50%L - 

50%R 8228 1213 649 2150 544 753 

143.0

0 5452 612 1633 

60%L - 

40%R 7202 1098 605 1886 479 663 125 4856 536 1865 

70%L - 

30%R 6178 975 568 1623 416 578 108 4267 461 2171 

80%L - 

20%R 5156 843 535 1362 354 495 90 3679 385 2594 

90%L - 

10%R 4134 437 503 1104 294 418 72 2829 311 3219 

 

 

Figure 3 Composition envelope 

From Table 4 and Figure 3, it can be noticed that the best gas feed composition needed from the gas  wells in the gas project 

which can achieve the condensate and gas export flowrate is 30% L ,70 % rich. 
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6.2 Natural Gas Conditioning Process Facilities Simulation 

6.2 .1  Inlet  Heater  
The inlet heater was simulated to heat the incoming feed gas from gas wells to the CPF up to 25°C. this would only apply directly 

to the winter cases, the design duty of the inlet heater is to be based on an arrival temperature assuming the soil ambient 

temperature is at 10°C, i.e. 10°C arrival temperature. This may be applicable during prolonged periods of cold weather, or at other 

times (such as start-up during shutdown in winter), when well fluid temperature may reach equilibrium with the soil ambient 

temperature. 

 

6.2.2  Inlet  Separator  

The inlet separator was modelled as a three-phase separator for gas , condensate and water separation. A conservative 5% water 

carryover (by volume) was modelled in the light liquids (condensate) outlet from the separator for sizing of the downstream water 

/ condensate separator internals. Gas from the inlet separator is directed to gas treatment, water is routed to the produced water 

system, and the hydrocarbon liquids are routed to condensate stabilization. The inlet separator is calculated to receive a 10% water 

cut from the gas wells; based on the water content in the feed to the CPF. 

 

6.2.3  Pre-heater  

The Pre-heater was modelled as a shell and tube exchanger. Heat in the condensate stabilizer bottoms stream was utilized to heat 

the light liquids from the inlet separator up to 50°C. Liquids were also gathered upstream of the pre-heater from the gas processing 

units, off -gas compression and recycle from the condensate storage area. 

 

6.2.4  Water /  Condensate Separator  

Heated fluids from the pre-heater were routed to the water / condensate separator which is three phase separator  for water , gas 

and condensate separation. A 2% water carryover (by volume) was modelled in the light liquids (condensate) outlet from the 

separator. Gas from the water / condensate separator was directed to the inlet for the 2
nd

 Stage off -gas compression unit, water is 

directed to the produced water system and the condensate was directed to the condensate stabilization column for further 

processing to achieve the required export condensate specifications. The water/condensate separator operates at 19.05 barg. This 

pressure was selected to provide the optimal intermediate pressure in the off-gas compression unit (18.5 barg). 

 

6.2.5  Condensate /  Condensate Heat Exchanger  

Liquids from the water / condensate separator were split 65:35 to the condensate / condensate heat exchanger and the top tray of 

the condensate stabilization column respectively to optimize the required heat duty for the condensate reboiler. Unsterilized 

condensate was routed to the condensate / condensate heat exchanger which was  modelled as a shell and tube exchanger and will 

be  heated by the condensate product from the stabilizer bottoms up to 100°C. The heated liquids were then directed to the 4
th

  

stage  of the condensate stabilization column . 

 

6.2.6  Condensate Stabil isat ion Col umn 

The stabilizer was modelled with six  stages. The cooler inlet stream should enter the top stage of column and the hotter inlet 

stream which has passed through the condensate / condensate heat exchanger should enter the column at the 4
th

 stage. The 

stabilizer should be operated at 6.5 barg. As shown in Table 5, the feed tray was selected to optimize the duty of the condensate 

reboiler and off- gas compressor. 

 

Table 5:  Tray Optimization (30% Lean 70% Rich Winter Case) 

Feed Tray 
Condensate 

Reboiler (kW) 

Off -gas 

Compressor 

Stage 1 

(kW) 

Off- gas 

Compressor 

Stage 2 (kW) 

Cond. / 

Cond. Heat 

Exchanger 

(kW) 

Pre-Heater 

(kW) 

3 3613 331 336 1602 1297 

4 3344 284 334 1605 1310 

5 3391 302 337 1641 1317 

 

The column was simulated to meet the specification of 0.4 bara Reid vapor pressure on the condensate outlet from the column. 

This will ensure the required RVP and TVP specifications are met. A water draw-off tray was added at the 4
th

 stage which routes 

the excess water to the produced water system. Vapor overheads from the column were routed to the 1
st
 stage off -gas 

compression unit. 

 

6.2.7  Condensate Reboiler  

The condensate reboiler was modelled as a kettle type reboiler and is simulated in Aspen HYSYS as an additional  stage in the 

column’s design. The duty of the reboiler was adjusted to ensure the vapor pressure specification for the condensate outlet was 

met. The required heat input will be provided by the heating medium system. The RVP specification on the export condensate was 

met by varying the condensate stabilization reboiler duty. 
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6.2.8  Condensate Run Down Cooler  

Condensate from the stabilizer bottoms should be cooled by the condensate / condensate Heat exchanger and pre-heater. The 

condensate run down cooler was simulated as  an air cooler. This air cooler should  cool the condensate product further to 60°C 

(based on 10°C temperature approach to maximum ambient air temperature of 50°C. 

 

6.2.9  Off -gas Compression  

The off-gas compression unit comprises two 50% trains and  consisting of two stages of compression. The 1
st
 stage compression 

unit should compress the overheads from the condensate stabilization column to 18.5 barg. The 2
nd

 stage compression unit 

compresses the combined gas from the discharge of the 1st stage and the vapor from the water / condensate separator to 54.9 barg.  

the outlet compressed gas from the off-gas compression unit should be routed to the inlet separator. Compressor adiabatic 

efficiencies was kept as the default value 75 % from Aspen HYSYS software .  The actual performance will be confirmed with 

vendor of the compressor. 

 

The liquid from the 2
nd

 stage off -gas compression suction scrubbers was routed back to the 1
st
 stage off -gas compression suction 

scrubbers; from here the combined liquid is pumped by the compressor condensate recycle pumps to the inlet of the pre-heater. 

The discharge coolers of both stages of compression are air-coolers, which cool the compression discharge vapor to 60°C (based 

on 10°C temperature approach to maximum ambient air temperature of 50°C. 

 

6.2.10 Gas Treatment Filter Coalescer  

The gas treatment filter coalescer was modelled as a knock-out drum in Aspen HYSYS simulation software. The main function of 

this filter is to remove all the liquids upstream of the mercury removal bed. In practice it will be a filter coalescer with coalescing 

elements.. The liquid flow expected from the off- gas compression system will be minimal (less than 0.03 m
3
/h), therefore a 

separate knock out drum should not be  required upstream of the filter coalescer.  

 

6.2.11 Mercury Removal Bed and Mercury Removal After -Filter  

Mercury removal was not simulated in Aspen HYSYS software. It was determined that a mercury removal unit will be required 

on the gas treatment train in order to minimize potential build risk to operators through build-up of mercury in the CO2 removal 

unit and to increase flexibility in available technologies for downstream heat exchangers. However, the mercury removal bed and 

mercury removal after-filter were included in the simulation to account for pressure drop across these units. 

 

6.2.12 Amine Absorber Column and Regeneration Package  
MDEA (set at 40 w/w% concentration) was used for the removal of carbon dioxide from the gas stream. Considering the small 

quantity of CO2 removal, the absorber column was designed to operate on a slipstream. The design of the amine regeneration 

column was adjusted to ensure the discharge gas, when recombined with the bypass stream, contains less than 2 mole % carbon 

dioxides. This is to allow flexibility in design to ensure the carbon dioxide content in the export gas remains below the required 2 

mole %, as per specification.  

 

The amine absorber column was modelled as a component splitter in Aspen HYSYS.  ProMax software was  used to model the 

amine absorber column and amine regeneration package. The Amine absorber column was modelled in ProMax software with 

seven stages and simulated using the TSWEET Kinetics. The hydrocarbon gas inlet and rich amine outlet were at the bottom 

stage, and the sweet gas outlet and lean amine inlet were at the top stage. 

The amine regeneration column was modelled in ProMax software with 10 stages and simulated using the TSWEET alternate 

stripper with a partial condenser and reboiler. The reflux return temperature at the top stage is adjusted to 60°C. Lean amine enters 

the column at the 2
nd

 stage (counting from the top) with inlet conditions set at 90°C and 1 barg, in line with recommendations 

from GPSA. CO2 content in the export gas was met by controlling the reboiler duty and circulation rate in the amine regeneration 

package. The required heat input for the reboiler will be provided by the heating medium system. The design of the amine 

absorber column and regeneration package is to be confirmed by vendor. 

 

The temperature of the mixed outlet stream is estimated to be 38 - 57°C.  Accordingly, an air cooler has not been deemed 

necessary. 

 

6.2.13 Export  Gas /  Sweet  Gas Heat Exchanger  
The export gas / sweet gas heat exchanger is required to cool the combined gas outlet from the CO2 removal unit to 30°C. This is 

done by using the export gas stream from hydrocarbon dew pointing.  It is necessary to confirm the hydrate formation temperature 

of the sweet gas stream and ensure the export gas inlet temperature is maintained greater than this, to minimize the chance of 

hydrates forming in any localized cold points in the heat exchanger.  For the design cases, the hydrate formation temperature is 

estimated as a maximum 15.65°C. 

 

The export gas inlet temperature is maintained at 20.3°C to ensure the minimum temperature approach for the heat exchanger 

would remain above 5°C. This shall provide a 4.6°C design margin above the hydrate formation temperature of the sweet gas. 
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6.2.14 Sweet  Gas KO Drum and TEG Contactor Fil ter Coalescer  
The sweet gas KO drum and TEG contactor filter coalescer were modelled as two-phase separators. The sweet gas KO drum will 

be three phase separators to ensure amine, water and hydrocarbon liquids are separated prior to the TEG contactor filter coalescer. 

 

6.2.15 TEG Contactor and Regeneration Package  
The TEG contactor was also modelled as a component splitter in Aspen HYSYS like amine absorber column. ProMax software 

was used to model the TEG contactor and TEG regeneration package. The water dew point was met by adjusting the reboiler duty 

in the TEG regeneration package. The hydrocarbon dew point temperature was met by controlling the outlet temperature from the 

dry gas chiller. The TEG contactor was modelled in ProMax as an equilibrium column with three stages and a partial condenser 

and reboiler. The rich TEG outlet and wet gas inlet were at the bottom stage and the lean TEG inlet and dry gas outlet were at the 

top stage. 

The column was controlled to meet a reflux ratio of 0.025 and reboiler temperature of 204°C. This was carried out by adjusting 

the reboiler duty and TEG concentration. The TEG concentration is typically 99.0 wt. %. The regeneration column was assumed 

to operate at 0.07 barg and 150°C. The flow rate of TEG was adjusted to extract enough water from the hydrocarbon gas to 

achieve a water dew point temperature less than -15°C. The design of the TEG contactor and regeneration package is to be 

confirmed by vendor. The required heat input for the reboiler will be provided by an electric heater. 

  

6.2.16 Export  Gas /  Dry Gas Heat Exchanger  
Dew pointed gas from the cold separator was used to cool the dry gas from the dehydration unit prior to hydrocarbon dew 

pointing. The exit temperature of the export gas stream was set at 20.3°C to prevent hydrate formation and ensure the minimum 

temperature approach was kept above 5°C for all cases at the export gas / sweet gas heat exchanger. The outlet temperature of the 

gas to the dry gas chiller varies between approximately 15.7°C and 17.2°C. 

 

6.2 .17 Dry Gas Chil ler  
The dry gas chiller was designed to reduce the temperature of the dry hydrocarbon gas stream to 5.8°C. The design margin on the 

hydrocarbon dew point specification provides a buffer for any unexpected upset condition. 

 

6.2.18 Propane Refrigeration  
The refrigerant composition was assumed  to account for expected impurities in the sourced propane as shown in Table 6. The 

refrigerant composition should be confirmed by vendor 

 

 Table 6: Refrigerant Composition 

Component Composition (mole %) 

Ethane 0.83 

Propane 97.51 

Isobutane 0.83 

Butane 0.83 

 

The propane refrigeration cycle was modelled using a single stage compressor and air cooler to achieve a discharge temperature of 

60°C at the dew point of the propane. The propane inlet temperature for the dry gas chiller was set at 0°C; this corresponds to an 

operation pressure of 3.7 barg. The flow rate of propane was adjusted to meet the required duty of the dry gas chiller. 

Compressor adiabatic efficiencies was kept as the default value 75 % from Aspen HYSYS software , like the off- gas 

compressors. 

 

6.2.19 Cold Separator  
The cold separator was modelled as a two-phase separator for liquid and vapor separation. The  liquid  will return to the pre-heater 

in the stabilization unit. The vapor from the cold separator should be routed to the export gas / dry gas heat exchanger. It is 

assumed that there is no liquid carry over from the cold separator. 

 

6.2.20 Export  Gas Pipeline and Metering  
The pressure loss for the export gas pipeline was set at 1.2 bar, the export gas heater; export gas fiscal metering package and 

associated piping were simulated in Aspen HYSYS software with pressure losses. 

 

6.2.21 Export  Gas Heater  
The export gas heater is required to operate during long periods of cold ambient soil temperatures to ensure single phase flow at 

the metering unit. The heater is designed to heat the arrival stream from 5°C to 15°C. The heater can be bypassed when not 

required for operation. 

 

6.2.22 Gas Condit ioning Process Facil it ies Simulat ion Results  
Four simulations have been developed to represent the extent of the required CPF design. These simulations are lean summer, 

30L70R summer, lean winter and 30L70R winter. The reason to choose lean composition with 30L70R due to the gas first 
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production from wells in the gas project will be lean composition then the rich composition will come later as explained above in 

the selection of the feed compositions.   

 

The summary of the simulation results at different gas compositions in summer and winter times is shown in Table 7. The Table 

summarizes the inlet flow, product flow, product specs and equipment duties. The design cases for equipment items are 

highlighted. 

Table 7:  Simulation Results 

Base Cases Units 
Lean 

Summer 
30L70R Summer Lean Winter 30L70R Winter 

Inlet Conditions      

Temperature °C 50 50 20 25 

Pressure barg 55.3 55.3 55.3 55.3 

Flow MSCMD 2.91 3.22 2.92 3.25 

Inlet heater (1) kW 0.00 0.00 1,264 1,903 

Water / condensate      

Pre-heater (5) kW 102 324 232 1,092 

Condensate / condensate heat exchanger 

(5) 
kW 271 1,286 289 1,340 

Condensate stabilization reboiler (5) kW 635 2,790 644 2,791 

Condensate run down cooler (5) kW 288 1,255 141 428 

Condensate export flow rate  SBPD 1,730 10,000 1,745 10,000 

Water content / BS&W ppmv 1.6 1.1 1.5 1.1 

Reid Vapor Pressure bara 0.40 0.40 0.40 0.40 

TVP at 60°C bara 0.8 0.8 0.8 0.8 

Produced Water Flow Rate (5) SBPD 214 938 250 1,056 

Off-gas compression      

1
st
 stage off- gas Compressor (3) 

kW 
41 270 47 284 

1
st
 Stage discharge Cooler 

kW 
159 972 181 1,022 

2
nd

 stage off - gas compressor (3) 
kW 

47 274 56 334 

2
nd

 stage discharge cooler kW 75 528 90 605 

Gas treatment      

Amine reboiler (4) kW 1,500 850 800 700 

Amine circulation rate (4) m
3
/h 33 20 20 15 

Export gas / sweet gas heat exchanger kW 2,015 2,024 704 555 

TEG reboiler (4) kW 127 145 85 85 

TEG circulation rate (4) m
3
/h 2.0 2.0 2.0 2.0 

Export gas / dry gas heat exchanger kW 972 1,039 971 1,038 

Dry gas chiller kW 797 1,071 711 857 

Propane compressor (3) kW 396 532 353 426 

Propane discharge cooler kW 1,193 1,604 1,064 1,283 

Export gas      

Pressure at export line barg 44.0 44.0 44.0 44.0 

Export gas flow rate MSCMD 2.71 2.71 2.71 2.70 

Export gas heater (2) kW NA NA 646 693 

Water dewpoint °C -15.84 -15.76 -15.87 -15.81 

Hydrocarbon dewpoint °C 6.33 5.57 6.38 5.62 

CO2 Content Mole% 1.8 1.8 1.8 1.8 

 

 

Notes: 

1. Inlet Heater is to heat all CPF arrival fluids to 25°C. The quoted figures are for the design cases of the lean winter and 

30L70R winter with an inlet temperature of 10°C, assuming a long period of low ambient soil temperature. 

2. Export gas heater is to operate during long periods of low ambient soil temperature. Duty reported is based on heating 

inlet stream from 5°C to 15°C and is only applicable to the winter cases. 

3. Power requirements for compressors in Table 7 are absorbed power.   
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4. The amine and TEG regeneration unit design duties will be confirmed by the respective unit suppliers.  

 

 

6.2.23 Export  Gas Properties  
Phase envelopes was developed for the lean and rich composition (based on the summer cases), to show changes caused because 

of gas treatment and conditioning, as shown in Figure 4 and Figure 5. The phase envelope for the pretreatment gas stream was 

also included (based on the inlet to the amine absorber) for comparison purposes.    

 

 

  

 
Figure 4:   Lean Gas Composition Phase Envelope 

 

 

 

 
Figure 5:  Rich Gas Composition Phase Envelope 

 

 

 

Table 8 reveals the export gas composition obtained from HYSYS simulation at different gas compositions.  
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Table 8: Export Gas compositions 

Component 

Composition (Mole %) 

Lean Winter Lean Summer 
Winter  

(70% Rich/30% Lean) 

Summer  

(70% Rich/30% Lean) 

N2 0.3330 0.3329 0.4733 0.4731 

CO2 0.9001 0.8998 0.9006 0.8997 

C1 89.2333 89.2143 84.9020 84.8719 

C2 5.4354 5.4342 7.5353 7.5325 

C3 2.4365 2.4351 3.9275 3.9249 

IC4 0.4849 0.4830 0.8142 0.8084 

NC4 0.6155 0.6162 0.9095 0.9096 

IC5 0.2645 0.2742 0.2860 0.3097 

NC5 0.1519 0.1591 0.1415 0.1555 

C6 0.0071 0.0077 0.0800 0.0864 

PC6A 0.0893 0.0961 0.0080 0.0087 

PS1A 0.0417 0.0409 0.0028 0.0025 

PS2A 0.0001 0.0000 0.0000 0.0000 

PS3A 0.0000 0.0000 0.0000 0.0000 

PS4A 0.0000 0.0000 0.0000 0.0000 

PSA5 0.0000 0.0000 0.0000 0.0000 

PS-1 0.0007 0.0007 0.0139 0.0119 

PS-2 0.0000 0.0000 0.0001 0.0000 

PS-3 0.0000 0.0000 0.0000 0.0000 

PS-4 0.0000 0.0000 0.0000 0.0000 

PS-5 0.0000 0.0000 0.0000 0.0000 

PS1S 0.0005 0.0005 0.0000 0.0000 

PS2S 0.0002 0.0002 0.0000 0.0000 

PS3S 0.0001 0.0001 0.0000 0.0000 

PS4S 0.0000 0.0000 0.0000 0.0000 

PS5S 0.0000 0.0000 0.0000 0.0000 

PS6S 0.0000 0.0000 0.0000 0.0000 

H2O 0.0051 0.0051 0.0051 0.0051 

C7-C7 0.0000 0.0000 0.0002 0.0001 

C8-C9 0.0000 0.0000 0.0000 0.0000 

 

6 .2 .24 Condensate System Sizing Basis  
The rich design composition is expected to produce approximately 8,400 SBPD of export condensate. However, during the lean 

design composition, only about 1,750 SBPD of export condensate can be expected. 

 

6.2.25 Property Package Sensit ivity  
The base case Aspen HYSYS simulations used the Peng-Robinson (PR) property package. For sensitivity analysis, the property 

package was changed to SRK (Soave-Redlich-Kwong). This was carried out for the lean summer and 30L70R winter base case 

simulations. A summary of the comparison of simulation results with the alternative property package is shown in Table 9. The 

base case ProMax simulations used the “amine sweetening – SRK” package. For comparison purposes, the property package was 

changed to “amine sweetening – PR”. 
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Table 9:  Sensitivity of Lean Summer and 30L70R Winter Case Simulations to Property Package 

Property Packages Units 
Lean Summer 30L70R Winter 

PR SRK PR SRK 

Inlet Conditions      

Temperature °C 50 50 25 25 

Pressure barg 55.3 55.3 55.3 55.3 

Flow MSCMD 2.91 2.91 3.25 3.24 

Inlet heater kW 0.00 0.00 1,907 1,909 

Water / condensate      

Pre-heater kW 103 95 1,054 991 

Condensate / condensate heat 

exchanger 
kW 270 270 1,283 1,273 

Condensate stabilization reboiler kW 563 567 2,441 2,444 

Condensate run down cooler kW 243 258 277 366 

Condensate export flow rate SBPD 1,755 1,769 10,000 10,000 

Water content / BS&W ppmv 2.2 2.2 1.6 1.6 

Reid vapor pressure bara 0.50 0.50 0.50 0.50 

TVP at 60°C bara 0.99 0.99 0.99 0.99 

Produced water flow rate SBPD 215 213 1,042 1,005 

Off -gas compression      

1
st
 Stage off -gas compressor kW 35 34 243 242 

1
st
 Stage discharge cooler kW 130 131 848 860 

2
nd

 stage off -gas compressor kW 46 44 322 286 

2
nd

 stage discharge cooler kW 66 65 542 523 

Gas treatment      

Amine reboiler kW 1,500 1,500 700 700 

Amine circulation rate m
3
/h 33 33 15 15 

Export gas / sweet gas heat 

exchanger 

kW 
2,016 2,020 571 560 

TEG reboiler kW 127 127 85 85 

TEG circulation rate m
3
/h 2.0 2.0 2.0 2.0 

Export gas / dry gas heat 

exchanger 

kW 
994 993 1,059 1,060 

Dry gas chiller kW 771 766 811 824 

Propane compressor kW 383 387 403 415 

Propane discharge cooler kW 1,154 1,153 1,214 1,239 

Export gas      

Arrival pressure barg 44.0 44.0 44.0 44.0 

Export gas flow rate MSCMD 2.7 2.7 2.7 2.7 

Export gas heater kW n/a n/a 690 690 

Water dewpoint °C -15.85 -15.82 -15.82 -15.83 

Hydrocarbon dewpoint °C 6.35 6.17 5.71 5.53 

CO2 content mole% 1.8 1.8 1.8 1.8 

 

 these results shown in table 9 proves that changing the property package from Peng-Robinson to SRK has only minor impact on 

the simulation.  The largest difference was noted in the condensate run down cooler duty in the two 30L70R winter simulations. 

This change is due to a marginal difference in the condensate flow rates. However, 30L70R Summer case is the governing case 

for the condensate run down cooler design for this case there is little difference between the duties of the air cooler between 

property packages (PR = 1102 kW; SRK = 1138 kW). Similarly, the difference in the 2
nd

 off- gas compressor duty is accounted 

for by less gas separated from the inlet separator (PR = 0.108 MSCMD; SRK = 0.091 MSCMD). The ratio of the total flows 

through the compressor using each property package is directly proportional to the ratio of the duties.  Table 11 displays the 

condensate compositions obtained from HYSYS simulation at different gas compositions.  
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Table 11:  Export Condensate Compositions 

Component 

Composition (Mole %) 

Lean Winter Lean Summer 
Winter 

(70% Rich/30%Lean) 

Summer 

(70%Rich/30%Lean) 

N2 0.0000 0.0000 0.0000 0.0000 

CO2 0.0002 0.0001 0.0001 0.0001 

C1 0.0003 0.0004 0.0003 0.0003 

C2 0.0116 0.0131 0.0129 0.0134 

C3 0.4689 0.5413 0.5321 0.5573 

IC4 1.7469 1.9055 2.0279 2.1488 

NC4 5.0169 5.0379 5.4076 5.4404 

IC5 7.5712 6.9772 7.3904 6.9821 

NC5 5.9657 5.5227 5.1260 4.8894 

C6 0.8948 0.8685 10.4994 10.4477 

PC6A 9.7098 9.3694 0.8816 0.8745 

PS1A 37.6728 38.3266 3.4522 3.4830 

PS2A 14.4113 14.6428 2.1071 2.1219 

PS3A 8.5773 8.7116 1.3914 1.4011 

PS4A 3.6232 3.6799 0.7474 0.7526 

PSA5 0.6655 0.6759 0.1458 0.1468 

PS-1 0.7645 0.7784 22.0248 22.2178 

PS-2 0.0739 0.0751 13.5341 13.6295 

PS-3 0.0739 0.0751 11.1221 11.1998 

PS-4 0.0739 0.0751 5.0219 5.0570 

PS-5 0.0739 0.0751 1.4674 1.4777 

PS1S 0.9965 1.0138 0.0293 0.0295 

PS2S 0.5020 0.5111 0.0293 0.0296 

PS3S 0.2170 0.2210 0.0037 0.0037 

PS4S 0.0727 0.0741 0.0037 0.0037 

PS5S 0.0000 0.0000 0.0037 0.0037 

PS6S 0.8134 0.8261 0.0037 0.0037 

H2O 0.0020 0.0021 0.0017 0.0018 

C7-C7 0.0000 0.0000 2.0465 2.0624 

C8-C9 0.0000 0.0000 1.5338 1.5446 

C10-C11 0.0000 0.0000 0.8862 0.8924 

C12-C14 0.0000 0.0000 0.8631 0.8691 

C15-C30 0.0000 0.0000 1.7029 1.7147 

 

6 .2 .27 Piping Pressure Losses  
Pressure losses due to piping was simulated to account for losses due to transportation of fluids between process areas in the CPF 

of the gas plant.  A  pressure drop of 0.25 bars was assumed for each of the gas or two-phase piping based on recommended 0.27 

bar/100m, as per international guideline sizing philosophy for inlet separator to gas treatment, amine absorber to export gas / 

sweet gas heat exchanger, TEG contactor to export gas / dry gas heat exchanger, export gas from cold separator to export gas / dry 

gas heat exchanger, inlet separator to preheater, water / condensate separator to off -gas compression, condensate stabilization 

column to off -gas compression and off -gas compression to gas treatment. As an exception to this, a 0.5 bar pressure drop has 

been assumed across the Inlet Manifold due to complex flow patterns. 

 

 



40 
Citation: Abdelaziz A. Noaman, 2020. Modelling and Optimization of the Gas and Condensate Process Facilities in the Gas Plant. Australian Journal of 

Basic and Applied Sciences, 14(12): 26-45. DOI: 10.22587/ajbas.2020.14.12.4 

 
6.2.28 CPF Pressure Profi le  
The pressure profile for the gas side of the CPF based on 2.8 MSCMD is shown in Figure 6. From the simulation results, it can be 

noticed that the pressure drop in the all central process facilities is 11.3 bar  

 
Figure 6 : CPF Pressure Profile 

 

 

7. Conclusions & Recommandations  

From the simulation results conducted by HYSYS software version 10.1 and PROMAX software version 5 at different gas 

wellhead compositions, it can be concluded with the following: - 

 It can be noticed that the best feed composition coming  from the wells in the gas project which can achieve the condensate 

and gas export flowrate is 30% lean & 70 % rich. 

 Sensitivity analyses based on gas composition 30 % lean & 70 % rich were conducted on the Peng-Robinson (PR) property 

package in HYSYS simulation software and SRK property package (Soave-Redlich-Kwong) in PROMAX software. It has 

been noticed that there are minor changes in the values obtained from the simulation results when using Peng-Robinson (PR) 

property package SRK (Soave-Redlich-Kwong). The largest difference was noted in the condensate run down cooler duty in 

the two 30L70R winter simulations. This is due to a marginal difference in the condensate flow rates. 

 From the simulation results, it can be noticed that the pressure drop in the all central process facilities is 11.3 bar.  

 The design duty of the inlet heater was to be based on an arrival temperature assuming the soil ambient temperature is at 10°C, 

i.e. 10°C arrival temperature. This may be applicable during prolonged periods of cold weather, or at other times (such as start-

up during shutdown in winter), when well fluid temperature may reach equilibrium with the soil ambient temperature. 

 The inlet separator was modelled as a three-phase separator. A conservative 5% water carryover (by volume) was modelled in 

the light liquids (hydrocarbon) outlet from the separator, for sizing of the downstream water / condensate separator internals. 

 The inlet separator was calculated to receive a 10% water cut; based on the water content in the feed to the CPF, compared to 

the total actual liquid flow rate. 

 The Pre-heater was modelled as a shell and tube exchanger. Heat in the condensate stabilizer bottoms stream was utilized to 

heat the light liquids from the inlet separator up to 50°C 

 Heated fluids from the pre-heater will be routed to the water / condensate separator. A 2% water carryover (by volume) was 

modelled in the light liquids (hydrocarbon) outlet from the separator. 

 The water/condensate separator will be operated  at 19.05 barg. This pressure was selected to provide the optimal intermediate 

pressure in the off-gas compression unit (18.5 barg). 

 Liquids from the water / condensate separator were split 65:35 to the condensate / condensate heat exchanger and the top tray 

of the condensate stabilization column respectively to optimize the required heat duty for the condensate reboiler. Unsterilized 

condensate routed to the condensate / condensate heat exchanger which was  modelled as a shell and tube exchanger and will 

be  heated by the condensate product from the stabilizer bottoms, up to 100°C.  

 The stabilizer was modelled with six  stages. The stabilizer was operated at 6.5 barg. The column was simulated to meet the 

specification of 0.4 bara Reid vapor pressure on the condensate outlet from the column. This will ensure the required RVP and 

TVP specifications are met. A water draw-off tray was added at the 4
th

  stage which routes the excess water to the produced 

water system.  

 The condensate reboiler was modelled as a kettle type reboiler Aspen HYSYS software. The duty of the reboiler was adjusted 

to ensure the vapor pressure specification for the condensate outlet is met. The required heat input will be provided by the 

heating medium system. The RVP specification on the export condensate was met by varying the condensate stabilization 

reboiler duty. 
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 Condensate from the stabilizer bottoms was cooled by the condensate / condensate Heat exchanger and pre-heater. The 

condensate run down cooler is an air-cooler, which will cool the condensate product further to 60°C (based on 10°C 

temperature approach to maximum ambient air temperature of 50°C. 

 Off -Gas compressor adiabatic efficiencies was kept as the default value from Aspen HYSYS software 75%.  The actual 

performance will be confirmed with vendors. The discharge coolers of both stages of compression are air-coolers which will 

cool the compression discharge vapor to 60°C (based on 10°C temperature approach to maximum ambient air temperature of 

50°C. 

 The gas treatment filter coalescer was modelled as a knock-out drum in Aspen HYSYS simulation software. This filter will  

remove all liquids upstream of the mercury removal bed... The liquid flow expected from the off-gas compression system will 

be minimal (less than 0.03 m
3
/h), therefore a separate knock out drum is not required upstream of the filter coalescer. 

 The design of the amine regeneration column was adjusted to ensure the discharge gas, when recombined with the bypass 

stream, contains less than 2 mole % carbon dioxides. This is to allow flexibility in design to ensure the carbon dioxide content 

in the export gas remains below the required 2 mole %, as per specification. The amine absorber column was modelled as a 

component splitter in Aspen HYSYS.  ProMax was used to model the amine absorber column and regeneration package. The 

Amine absorber column was modelled in ProMax with seven stages and simulated using the TSWEET Kinetics. The 

hydrocarbon gas inlet and rich amine outlet are at the bottom stage, and the sweet gas outlet and lean amine inlet are at the top 

stage. The amine regeneration column was modelled in ProMax with 10 stages and simulated using the TSWEET alternate 

stripper with a partial condenser and reboiler. The reflux return temperature at the top stage is adjusted to 60°C. Lean amine 

enters the column at the 2nd stage (counting from the top) with inlet conditions set at 90°C and 1 barg 

 The TEG contactor was also modelled as a component splitter in Aspen HYSYS software. ProMax software  was used to 

model the TEG contactor and TEG regeneration package. The water dew point was met by adjusting the reboiler duty in the 

TEG regeneration package. The hydrocarbon dew point temperature was met by controlling the outlet temperature from the 

dry gas chiller. The TEG contactor was modelled in ProMax as an equilibrium column with three stages and a partial 

condenser and reboiler. The rich TEG outlet and wet gas inlet were at the bottom stage and the lean TEG inlet and dry gas 

outlet are at the top stage. The column was controlled to meet a reflux ratio of 0.025 and reboiler temperature of 204°C. This is 

carried out by adjusting the reboiler duty and TEG concentration. 

 The propane refrigeration cycle was modelled using a single stage compressor and air cooler to achieve a discharge 

temperature of 60°C at the dew point of the propane. The propane inlet temperature for the dry gas chiller was set at 0°C; this 

corresponds to an operation pressure of 3.7 barg. The flow rate of propane was adjusted to meet the required duty of the dry 

gas chiller. Compressor adiabatic efficiencies have been kept as the default value from Aspen HYSYS. 

  

Nomenclature 

Abbreviation Description 

30L70R 30% leanest plus 70% richest fluid composition 

BS&W Basic Sediment and Water 

BTU British Thermal Unit  

CGR Condensate to Gas Ratio 

CPF Central Processing Facilities 

ELR Extended Long Range 

GPSA Gas Processors Suppliers Association 

HC Hydrocarbon 

KO Knock Out 

kW Kilowatt 

LPG Liquefied Petroleum Gas 

L Lean 

MDEA Methyl Di-Ethanol Amine 

MSCMD Millions of Standard Cubic Meter per Day 

ng Nano gram 

PR Peng-Robinson 

ppm Part per million 

RVP Reid Vapor Pressure 

R Rich 

SBPD Standard Barrels Per Day 

SCF Standard cubic feet 

SRK Soave-Redlich-Kwong 

STb Standard tank barrel 

TCF Trillion cubic feet 

TEG Tri Ethylene glycol 

TVP True Vapor Pressure 
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Process Facilities Simulation by Aspen HYSYS 

 
Gas Sweetening simulation by PROMAX software (30 % Lean, 70 % Rich- Winter Case) 



44 
Citation: Abdelaziz A. Noaman, 2020. Modelling and Optimization of the Gas and Condensate Process Facilities in the Gas Plant. Australian Journal of 

Basic and Applied Sciences, 14(12): 26-45. DOI: 10.22587/ajbas.2020.14.12.4 

 

 
Gas Dehydration simulation by PROMAX software (30 % Lean, 70 % Rich- Winter Case) 
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