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Model description and deployment 
requirements



Model of slurry reactor for Fischer-Tropschsynthesis

CO + 3H2ĄCH4 + H2O

CnH2n+2 + CO + 2H2ĄCn+1H2n+4+ H2O

< Multiphase slurry bubble column 
reactor model

< Objective: predict conversion, 
selectivity, product distribution

< Scope:

2D momentum balance

1D species and energy balances in 
each phase

Detailed FT kinetic mechanism

Transport of species and energy 
between phases
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Original model implementation

< Developed by in collaboration by Laval University and TOTAL:

Iliuta I., F. Larachi, J. Anfray, N. Dromard, and D. Schweich, 
άMulticomponentmulticompartmentmodel for Fischer-
Tropsch{/.wΣέ AIChEJournal, Vol. 53, No. 8, 2062-2083, 
2007.

< Implemented using Aspen Custom Modeler

< Internally coded thermodynamic calculations

< 280,000 to 400,000 variables

< Solution time: ~ 35 minutes

< Manual intervention during initialization
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TOTAL wished to deploy model within flowsheet
of entire process developed in PRO/II

End user requirements:

< Modify model input parameters within PRO/II without 
recompilation

< Initialization without manual intervention

< Decrease memory use 

< Increase speed

< Access to internal model variables at the converged 
solution

< Option to use PRO/II thermodynamic calculations

Achievable using gPROMSand its CAPE-OPEN components
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Project approach
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Project approach

< Translate model from ACM to gPROMS

< Improve model performance:

Non-uniform grids

Smooth discontinuities in hydrodynamic model

Review of variable types and equation scaling

< Implement robust initialization procedure

Solves sequence of 5 problems of increasing complexity 

No initial guesses required

< Add physical property calculations through calls to    
CAPE-OPEN compliant physical property packages.

< Test model within PRO/II.

Close PSE/Invensys collaboration to address software issues
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Implementation: bringing the pieces together

PRO/II
Reactor model

Process 
model
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1) gPROMSCO Unit plug allows model to be exported
for use as a CAPE-OPEN unit operation within PRO/II

PRO/II

Reactor model

Process 
model
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PRO/II

Reactor model

Process 
model

2) gPROMSCO thermo socket allows reactor model to 
use PRO/II physical properties in its calculations
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The work flow in detail
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1. Export model to CAPE-OPEN
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1. Export model to CAPE-OPEN
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1. Export model to CAPE-OPEN
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2. Insert exported CAPE-OPEN unit into flowsheet

Å
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2. Insert exported CAPE-OPEN unit into flowsheet
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2. Insert exported CAPE-OPEN unit into flowsheet
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2. Insert exported CAPE-OPEN unit into flowsheet
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