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Use Case 5: Create pseudo-compounds from TBP and 
API gravity data curves

Getting started with 
Simulis® Thermodynamics
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About pseudo-compounds…..

Simulis® Thermodynamics oil characterization environment enables you to characterize 

petroleum fluids using experimental data. 

The oil will be characterized by a set of pseudo-compounds (or pseudo-components) in order 

to reduce the computational effort. 

Each pseudo-compound will be defined by physical properties just like usual compounds. 

These properties are automatically generated from experimental data and used in the fluid 

thermodynamic package.

This document presents the different steps to follow in order to generate pseudo-compounds 

from a crude oil TBP 760 curve and an API gravity data curve.

The following steps will be followed:

Step 1: Select the light ends (when necessary)

Step 2: Enter assay characterization data

Step 3: Generate the pseudo-compounds

Step 4: Analyze the results

Before studying this chapter, it is recommended to consult “Getting Started with Simulis® Thermodynamic: Use Case 1” .
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Method 1:

A petroleum cut can be characterized by 

selecting two or three of the following 

properties:

Normal boiling point.

Molecular weight.

Watson characterization factor.

API degree.

Specific gravity .

Method 2:

It can also be characterized by experimental 

distillation curve and gravity (or density) 

data (TBP or ASTM curves).

About pseudo-compounds…..
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All physical properties are calculated from an internally generated TBP curve at 

atmospheric conditions. All other curves are automatically converted into TBP curve.

Access the different

types of curve.

About pseudo-compounds…
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LV percent °F Mid LV percent °API

3.83 98 12 66.7

5 125 19 55.3

10 167 40 37.6

20 227 62 27

30 291 82 19

40 370

50 460 Mean API gravity 35

60 552

70 643

80 799

90 1023

100 1440 Tstart Tend Nb pseudos

50 150 4

150 550 16

550 750 4

Propane 0.18 750 1250 5

i-Butane 0.3

n-Butane 0.69

TBP distillation API gravity

Light Ends, LV Percent on Crude

TBPCUTS :

Preparation of the data

1. TBP distillation 

curve.

2. API gravity curve.

3. Light ends list and volume % 

on crude (if any light ends are 

identified).  

4. Number of required pseudo-

compounds (optional).

Prepare the required information in an Excel spreadsheet.
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ACCESS THE THERMODYNAMIC CALCULATOR EDITOR:

 If you are using Simulis Thermodynamics in Excel: 

Create the calculator object in a spreadsheet

 If you are using Simulis Thermodynamics within another ProSim environnement (ProSimPlus, 
BatchReactor, BatchColumn etc…): 

Click on the thermodynamic icon to open the calculator editor: or

Simulis Thermodynamics is a 
« software component » that you can
integrate into different applications: 
ProSim software, Excel, Matlab, your
own software, etc… 

Step 1: Select the light ends



©
 2

0
2
1
 P

ro
S

im
 S

.A
. 

A
ll 

ri
g
h
ts

 r
e
se

rv
e
d
.

7

Step 1: Select the light ends

Define light ends: Import Propane, 

Isobutane and n-Butane from the 

database and close the window.
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Your list of light ends is 

defined…

…click on “Create a 

pseudo-compound”.

Step 1: Select the light ends
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Select “Use a TBP/ASTM curve”.

Step 2: Enter assay characterization data
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1. Select a type of 

curve (“TBP at 760 

mmHg” in this 

example).

2. Select your options 

for defining the 

gravity.

3. Select your 

temperature unit 

(“°F” in this 

example).

Step 2: Enter assay characterization data
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Enter your experimental values for the TBP and the API gravity.

If light ends have 

been selected, click 

on “Light ends”.

Step 2: Enter assay characterization data
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Enter your experimental values for the volume percentage of light ends.

Click on “OK” to confirm.

Step 2: Enter assay characterization data
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Click on “Options”.

Step 2: Enter assay characterization data
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Select the number of pseudo-compounds 

you want to generate for the different 

temperature ranges.

Here, 29 pseudo compounds will be 

generated.

Click on “OK” to confirm.

Step 2: Enter assay characterization data
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Step 3: Generate the pseudo-compounds

Click on “Convert” to generate pseudo-compounds.



©
 2

0
2
1
 P

ro
S

im
 S

.A
. 

A
ll 

ri
g
h
ts

 r
e
se

rv
e
d
.

16

This window displays the data that 

was generated. 32 compounds will 

be taken into account:

 3 light ends already defined 

(C3, iC4 and nC4).

 29 pseudo compounds as   

explained before.

The user can plot graphs to 

analyze the results.

Example of graph: 

molecular weights (MW) 

vs. bubble points 

temperatures.

Step 3: Generate the pseudo-compounds
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Step 3: Generate the pseudo-compounds

At this stage, it is important to save the composition of the mixture. This composition will be
required afterward to carry out simulations or compute mixture properties. Once this window is
closed, it will no longer be possible to access the composition.

Click on the table

Click on « Copy data to 

clipboard » in order to 

paste the table into Excel 

or paste the composition 

into a feed module of 

ProSimPlus
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Select 2 or 3 parameters that will be used for 

the calculation of physical properties. 

In this example, select:

 normal boiling point.

 molecular weight.

Click on “Generate” to create 

the pseudo-compounds.

Click on “OK” to close 

this window and come 

back to the Petroleum 

Cut window.

Step 3: Generate the pseudo-compounds



©
 2

0
2
1
 P

ro
S

im
 S

.A
. 

A
ll 

ri
g
h
ts

 r
e
se

rv
e
d
.

19

The pseudo-compounds have 

been automatically generated.

They are named “NBP-”  (for 

Normal Boiling Point) followed 

by the value expressed in 

Kelvin.

Step 3: Generate the pseudo-compounds
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Step 4: Analyze the results

You can access physical properties 

by double clicking on a pseudo-

compound.

The Compound Editor window allows you to browse through the properties 

generated for each compound. Some properties can be plotted on a graph (in 

this example, the vapor pressure of the pseudo-compound NBP-360(K)).
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It is also possible  to 

compare temperature 

dependant properties 

between different 

compounds

Step 4: Analyze the results
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2. Select “Vapor pressure”.

3. Select the compounds 

that will be used for the 

comparison. Here we 

check “All ” to select all 

compounds, then uncheck 

the four heaviest ones.

4. Enter the temperature 

range: 100°C to 200°C.

1. Select “atm” for pressure 

and “°F” for temperature.

5. When all parameters are defined, click on 

“Calculate and plot”.

Step 4: Analyze the results
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Check the “Logarithmic scale” option.

Click on the “Chart” tab to view the graph.

Step 4: Analyze the results
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Step 5: Paste the mixture composition into the 
application that is used

The table that includes the mixture composition has been copied in the step 3. You can now
paste it into the application you are using.

 If you are using Simulis Thermodynamics
in Excel: 

Copy the table into the Excel spreadsheet. The 

“Molar fractions” column corresponds to the 

mixture composition.

 If you are using Simulis Thermodynamics
within ProSimPlus:

In the configuration window of the feed module, 
select “Mole fractions” for the flowrate 
specification, then right click in the table to paste 
the mixture composition. 
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