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HYSYS Example





Temperature 
(C)

Pressure 

(bara)

Separation 
Stage

7565Stage 1
6520Stage 2
602Stage 3
15.661.01325Standard 

Conditions

Mole 
Fraction

Component

0.003672Nitrogen
0.001092CO2
0.429256Methane
0.046897Ethane
0.029618Propane
0.014919i-butane
0.009325n-butane
0.008446i-pentane
0.005030n-pentane
0.018433Hexanes
0.041418Heptanes
0.049891Octanes
0.038403Nonanes
0.303600Decanes

Total mass flow: 27 000 kg/h

Data



Tasks:
• Simulate the system in Hysys
• Perform a sensitivity study on the

2nd stage separation pressure to 
maximize oil production







Pressure of medium stage separator (MP), bara
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How does the separation process looks like in reality:







• Example of (simple) sizing horizontal gas-oil
separator



Separation design theory

Find separator dimensions such as:

Residence time > separation time



Residence time

Demister

Degassing
Baffle

Weir

Inlet
Diverter

Gas

Gas

Gas

Oil

Water

Vertical Separator

Momentum 
Absorber

Inlet

Liquid Retention Water Out Oil Out

Mist
Extractor

Gas
Out

Oil

OilWater

Gas

Horizontal Separator







Separation time - gas



Separation time = settling time

If it is a bubble of gas in oil, the direction of drag is opposite,
Then it should be (denf-dend)



Separation time = settling time



Separation time – droplet size distribution
d = 1E01-1E02 um



Separation time – droplet size distribution
d = 1E01-1E02 um

(volume based)



The same equation can be used for 
-Bubles of gas in liquid
-droplets of liquid in liquid
BUT if the droplet/bubble is going up, the order of the density difference must be changed.



Oil separation time

Retention Time (min)Crude API
1>30

1 - 220 - 30
2 - 410 - 20

So, experience-based
values are often used 
instead (see table
above)

API spec 12J



Separation time = settling time



Simple Calculation example
-Design an oil-gas horizontal separator (Leff and ID) for the first stage of the Hysys problem provided earlier
-oil droplet size: 150 um
-Slenderness ratio (Lss/D): 3-4 (assume Lss=Leff+D)
-Max ID: 4.5 m
-Max Leff: 20 m

Retention Time (min)Crude API
1>30

1 - 220 - 30
2 - 410 - 20

API spec 12J



Simple Calculation example

Use hysys to get properties and rates of oil and gas

http://www.ipt.ntnu.no/~stanko/files/Courses/TPG4230/2023/Class_files/Simple_Separator_sizing_exercise.xls

Oil API is unrealistically high, this is because
we have neglected components heavier than
C10 in our Hysys simulation

Convention: red is input, blue is calculated



Simple Calculation example
1. tresgas >= tsepgas

Calculate settling velocity of oil in gas, use VBA function



Simple Calculation example

Because the rate of gas is so low, almost any small separator works (oil separates very quickly from gas)



2. treso >= tsep_oil

Retention Time (min)Crude API
1>30

1 - 220 - 30
2 - 410 - 20

Assuming Leff, then

NOT ENOUGH

Oil separates sucessfully!



Construction considerations

Current design 
does not work!!

Modifying Leff and D until all constraints are satisfied:

This separator is oversized for gas, but it is 
properly sized for the liquid



Inverse problem  geometry, calculate max
flow rates of oil and gas



Other design considerations

• 3 phases (gas, oil and water)
• Internals
• Inlet and outlet section
• Structural design
• Additional space for transient

flow (slugs)
• ++
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TEG dehydration



Youtube links for TEG dehydration

• Inside a gas dehydration tower: https://www.youtube.com/watch?v=_f7q8gWf8fg

• Gas dehydration unit: https://www.youtube.com/watch?v=kTtiqTeTZ0I





Gas 
compression

Rich gas 
pipeline

Gas plant: 
conditioning, 

dew point
control,NGL

extraction and 
fractionation

Oil 
dehydration, 
desalting and 

stabilizing

Dry Gas
pipeline 

-Tanker/Truck
-Pipeline

Produced
water 

treatment

-Disposal
-Re-injection

LNG 
plant Tanker

Well
stream

NGL

Multi-stage 
separation (1-2 
trains, 1-4 stages) 
with interstage
compression and  
cooling

OiW : 500–
1000 ppmw

WiO : 1–3 %v

-TEG contactor
1000-1200 psig
-TEG regeneration
(400 F)

Re-injection
Gas-lift

125 – 50 
bara



Gas 
compression

Oil 
dehydration, 
desalting and 

stabilizing

-Tanker/Truck
-Pipeline

Produced
water 

treatment

-Disposal
-Re-injection

LNG 
plant Tanker

Well
stream

NGL

Multi-stage 
separation (1-2 
trains, 1-4 stages) 
with interstage
compression and  
cooling

OiW : 500–
1000 ppmw

WiO : 1–3 %v

-TEG contactor
1000-1200 psig
-TEG regeneration
(400 F)

-JT expansion, 
Turboexpander or 
refrigeration.
-NGL fractionation

-Dew point <-10 C (50 barg)
-Water Dew point -18@ 69 
barg
-CO2 < 2.5 mole%
-H2S < 5 ppm
-Calorific value
-Wobbe index

100-200 barg,
-Water dew point -18@ 69 
barg
-WiG < 4 lb/MMscf
-CO2 2.5 mole%
-H2S < 5 ppm
-Cricondenbar: <105 barg
-Cricondenterm <40C

Re-injection
Gas-lift

125 – 50 
bara





Gas 
compression

Oil 
dehydration, 
desalting and 

stabilizing

-Tanker/Truck
-Pipeline

Produced
water 

treatment

-Disposal
-Re-injection

LNG 
plant Tanker

Well
stream

NGL

Multi-stage 
separation (1-2 
trains, 1-4 stages) 
with interstage
compression and  
cooling

OiW : 500–
1000 ppmw

WiO : 1–3 %v

-TEG contactor
1000-1200 psig
-TEG regeneration
(400 F)

-JT expansion, 
Turboexpander or 
refrigeration.
-NGL fractionation

-Dew point <-10 C (50 barg)
-Water Dew point -18@ 69 
barg
-CO2 < 2.5 mole%
-H2S < 5 ppm
-Calorific value
-Wobbe index

100-200 barg,
-Water dew point -18@ 69 
barg
-WiG < 4 lb/MMscf
-CO2 2.5 mole%
-H2S < 5 ppm
-Cricondenbar: <105 barg
-Cricondenterm <40C

Re-injection
Gas-lift

125 – 50 
bara



Electrostatic coalescer
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Skim tank + flotation unit



Hydrocyclone
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Other links

Water knockout : https://www.youtube.com/watch?v=wQ1A8w9Ouy4

Walkthrough an oil and gas platform in the UK . https://www.youtube.com/watch?v=UrWTMCgHr6s



Bottlenecking



Bottlenecking - reasons

• Processing facility «capacity» is 
reached

• Separation capacity (residence times)
• Capacity of rotating equipment

(pumps/compressors)
• Water Treatment capacity
• Water injection – Plugging of

injectors
• Sand production/wellbore stability



Processing capacity in PDO



Bottlenecking – play with app

http://www.ipt.ntnu.no/~stanko/files/Courses/TPG4230/Tools/



Bottlenecking – play with app



Bottlenecking – field example



Bottlenecking – field example


