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Tulsa University Paraffin Deposition Project
(TUPDP)

Mission :

Enhance understanding of paraffin deposition in single
two-phases (Oil-Water and Oil-Gas) and three-phases
(Gas-Oil-Water) Flows

Development of a comprehensive wax deposition
software (TUWAX) for both single and two phases flow
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TUWAX Software

|nputs OUtpUtS

Pipe configuration Pressure profile

Length, Diameter...)

Operating conditions —— TUWAX —p | Emperature
profile

(Pressure, Temperature, Flow

rate...) /K /\

Fluid properties Wa>§ thickness
profile

(Density, Viscosity, Enthalpy...)
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TUWAX Software

How does it work ?

Thermodynamic Module :

- developed by Multiphase
Solution Inc. (MSI)

MSI
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1st Objective

Plug any commercial thermodynamic server
iInto TUWAX

Benefit from new Wax Models

Thermo Z
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2hd objective

Run TUWAX in a process simulator
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TUWAX Standalone Application

How to migrate ?

TUWAX /\J
J

<
Zﬁ

v

Consumed resources Eit to the CAPE-OPEN
Contains expertise framework
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TUWAX Standalone Application

Thermodynamic Calls through a Library.

____________________________________________________________

_ ThermolLibrary 1.1
Ability to manage multiple phases

including solids @

\ ToTAL J
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TUWAX Standalone Application

Two versions of a CAPE-OPEN compliant
TUWAX have been developed :

Direct Calculations Version

Tables Generation and Interpolation Version
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TUWAX Standalone Application

Direct Calculations Version
Calls the Thermodynamic Package all along the pipe

(P,T) - Thermo. Propertles

DN))U)"

TUWAX Pipe
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TUWAX Standalone Application

Tables Generation and Interpolation Version

P, |P, |P
Tl Y11 Y12 Y1i
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TUWAX Pipe > ) > >_>
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TUWAX Unit Operation

Paste functional core

fmmmmmmmm e TUWAX Core

____________ Empty Calculate
method

Wizard FORTRAN 90

Shell code generation @

\ ToTAL /
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TUWAX Unit Operation

Use Case

R Process Modeling
Environment

% COFE - [TesiFlowsheet.fsd]

BFHE Edit Insert Flowsheet Plob  View ‘window Help
D& =@ &) &

Unit Operation
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Specific application

N - MultiFlash

® COFE - [TestFlowsheet.fsd]
File Edk Insert Flowsheet Plat View ‘Window Help
Dﬁuﬁlﬁlﬂbﬁ?uvdelawl 1\ /‘

TUWAX

Unit Operation
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Specific application

Simulated time : 300 hours

Ambient Temperature = 273 K

1.0382 m

A
v

100 km / 100 sections

TUWAX Pipe
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Conclusion

TUWAX Standalone application is now
compliant with a 1.1 Thermodynamic.

Interoperability tested with Infochem’s MultiFlash.

TUWAX Unit Operation has been created.

Interoperability tested with COFE using MultiFlash
Thermo services.
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Questions and Comments
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