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2. What the standard brings
3. How the wizard works

4. The result (demos)

— calling from COCO
— calling from Simulis
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The motivation

 |FP is an institute covering a large range of businesses in
the field of petroleum engineering.

e Each field has its own needs In terms of simulation
software.

« One common point: thermodynamic property
calculations.
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 New thermodynamic methods were limited to the
existing methods implemented in the simulators (i.e.
very often fitting of empirical parameters)

Difficult to have an in-depth understanding of all the
thermodynamic routines (algorithms and parameters)
In each simulator

No easy way to transfer to the users the new R&D
development
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Objective

Capitalize the existing know-how

Re-use models developed In different contexts

R&D results more readily transferred to industrial
project applications

Cost reduced maintenance
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Creating a CO object
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The Wizard

VB program writes in a number of files the lines of a C++ code that
Implements the correct interfaces
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rovation The IFP Thermo PP Wizard
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The C++ solution

To be compiled and linked as any C++ project (after
modifications if needed)

Constructor

getComponentList...

calcEquilibrium

calcProp

Make sure the in-house dll is located In the correct
directory

Register the dll (regsvr32)
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e - 2l The C++ solution: modify and compile

Environnement

:’RJ_SMarch - Microsoft Visual C++ [design] - PR3_5March_IFP.cpp
Fichier  Edition  Affichage Projet  Générer  Deboguer Outils  Fepftre 7
i - s & p Debug

. B &

PR3_5Harch_IFP.cpp|><string wesicrp.c | xmemory | Property.cpp | ModelZubic. cpp
[%i# PR3_SMarch_IFP =] [=®cPra_smarch_1FF

Solution 'PR3_SMarch' {2 projet(s))

// CREATE CARNOT, CONFIGURE A MIXTURE WITH SELECTED COMPCONENTS, SELECT PROPERTIES E{; PR3_SMarch

- (53] Références

‘ = 423 Source Files
CThermolerveur: : cleanComment () ; =

2 £ Uil
CThermoSerwveur: : infoMode () e
2 _ @ CCapeError.cpp

m_l:.:ornponent.CDlJ..ec:t, ion = new CComponentColl(): £5 CCOWRAPPER.cpp
m_inpucProperties = new CPropertcyColl(]: =9 COATAPACK.cpp
A/ bhjout des cowposants & la collection 4] CRegisterInformation.cpp|
m_componentCollection->addComponent ("Methane', 1, "CH4", 190,558, 4604320,0.0107967,16.04303) ; @ CSafedrrayltils.cpp
m_componentCollection->addComponent ("Propane', 2, "CIHS",369.582,42459240,0.15176,44.09721) ; fg CETRING.cpp
mw_componentCollection->addComponent ("N-Hexane",3, "C6H14", 507.43,30125320,0.30463,56.17548) ; +1 [C2) COM Skuff
m fluid = new CFluid{"Fluid™): +- (L3 Header Files
m_fluid->setComponentColl (m componentCollection) ? ] D Resource Files

+ - (Z3 DL

+- [ZH servervin

ArravlD<double>r> composSitioni(nbCowmwp,l./nbComp)
ArravlD<double> kiji(nbComp*nbComp,0.) :

m_fluid->secComposition(composition);
w_fluid-raddProperty ("Eij",.kij):

Propriétés

PR3_5March_IFP.cpp Proprigkés du fichier

Chemin relatif PR3_SMarch_IFP.cpp
Contenu False

{Nom})
Désigne le fichier objet,

Sortie Liste des kaches "E Résulbats de lindex Explorateur

| = 1FP. oot
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&% Dehug

Fichier ~ Edition  Affichage

@ Précédente -

Favaris

Cutils

?

? y. ! Rechercher ff— Dossiers EI'

Adresse |[5) DiiUser\CAPEtaolsCAPE-OPEM|AGM_HeidelbegiDebug

Dossiers

1) LDClient
B sp
= 12y User
& ) archiv
# [ Archivenspm
# | J) biblio
& ) calculs
= |2) CAPERools
= | ) CAPE-OPEM
=) [ AGM_Heidelbeg
1) Debug
|20 Bin
& |2 Common
I doc
12 Lib
[ [ ) PR3_SMarch
[# | J) testa03
# |J) TestCO_6March
=) tb
) coco
) Coltt
1) Detherm
[# |2) IFP CAPE-OPEN
) Twcsep
3 PROTIVE
|2 prosim_ternaire
# [ SPEAD
@ I tests
[# IJ) testserveur
# ) enspm
j Ma musique
ﬁ Mes images
) perso
EIE@RD
I biblio
# |2 bqudonnees
[# |2 CALCULS

F H

R —
15 dematrer

x om
~ | 2] 4GM_Heidelheq.di

@:IBuildLog.htm

[ CCapeError, obj
[ CCapeErrar, shr
T CcCowrapper.obj
I Coowrapper.she
T CDATAPACK.obj
2 CDATAPACK. sbr

[ CSTRING.obj
T2 CSTRING.sbr

I;_alregsvrﬁz trg

2 stdaf.nhi

Taille

620 Ko

@AGM_Heidelbeg.exp 83 Ko
AGM_Heidelbeq.lib 142 Ko
™ aEM_Heidelbeg.obj 538 Ko
I aGM_Heidelbeg.pch 14 272 Ko
2 AGM_Heidelbeg.pdb 3019 Ko
2 AGM_Heidelbeg.res £ Ko
T AGM_Heidelbeq.sbr 536 Ko
™ AGM_Heidelbeg_IFP.obj 361 ko
2 AGM_Heidelbeg_IFF.sbr 566 Ko
1Ko

cape-openy1-0-0.th 117 Ko

55 kKo

31 ko

506 Ko

135 Ko

151 Ko

55 ko

2 CRegisterInformation. obj 106 ko
™ CRegisterInformation.sbr 3lko
2 C3afefirrayltils obi 37 Ko
T CSafedrrayltils, sbr &Ko
95 Ko

S Ko

1Ko

1076 Ko

S22 Ko

D stdaf| Date de création : 09/03/2007 0%:38 |70 Ko
D we7i Taille : 1.05 Mo |555 ko
1150 Ko

2 we7nupdh

Type

Exctension de 'applic. ..
Excports Library File
C/C++ Inline File
Intermediate Filz
Intermediate Filz
Intermediate File
Intermediate File
Intermediate File
Intermediate File
Intermediate File
HTML Document
Typelib Generated ...
Intermediate File
Intermediate Fils
Intermediate Filz
Intermediate Filz
Intermediate Fila
Intermediate Fila
Intermediate File
Intermediate File
Intermediate File
Intermediate File
Intermediate File
Intermediate File
SCL Trigger Script File
Extension de l'applic. ..
Intermediate Filz
Intermediate Fila
Intermediate Fila
Intermediate File

Paste the in-House server dll

Date de modification

09/05/2007 09: 35
09/05(2007 09:35
09{03(2007 09:35
09/03(2007 09:38
09/03(2007 09:37
09/05(2007 09:35
09032007 09:38
00/ 2007 09:38
09052007 09:38
09052007 09: 38
09/05(2007 09: 38
04022004 16:02
09/05(2007 09:35
09/03(2007 09:35
09032007 09:35
09032007 09:38
09/05(2007 09:35
09032007 09:35
00/ 2007 09:38
09052007 09: 38
09052007 09: 38
09/05(2007 09: 38
09/05(2007 09:35
09/05(2007 09:35
09j03(2007 09:35
05032007 15:49
09032007 09:35
09/05(2007 09:37
09/05(2007 09:35
00/ 2007 09:38

r@ Microsoft Po. .. r-H! Annuaire gén... r-m Micr

In the correct directory

% U BT

| %t U
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= Register the dll
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[

) LDClient A2 Kn  Frtension de lapplic... 09/
View Dependencies parts Library File 09}
AGM_Heidelbe  Ouwrir avec C++ Infine File 09}
H ) archiv ™ AGM_Heidelbe & Add to .C\rchive.i. ) iermediate File 09/
2 (13 archivenspm T2 aGM_Heidelbe [Q]m.dd ta .C\GM_.He|dereg..2|p _ iermediate File 09/
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£ Debug & | BuildLog. htm Copier
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) Detherm ™ CSafedrrayUtils.sh Intermediate Fi 03

) IFP CAPE-OPEN D CSTRING.obj Intermediate File 09/
D CSTRING.sbr Intermediate File 09/

) Ivcsep

[ PROTIVE !;,:i'j[regsvr32.trg SGL Trigger Scripk file 09
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Sequence diagram
CO Package | In-house

N Simulator

Material Object Initiali ze
el

PME Create CO Property Package

Test for Propelties

CalcEquilibriurh

CalcProp Comptte
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Environnement

e - Using Coco

Fichier  Edition  Affichage Insertion  Format  Outils  Disporama  Fenétre 2 %2 x°

sls

) [ Property packs l Reaction packs | Compounds | Properties | Phase Info | Material types | Solve Dptions]
Thermo-gystems and property packages:

&F CO PROPERTY PACKAGE. Add e

i+ Select Thermo Pack or Pro... |:|@@
s

JaGM_Heidelbeg
IFF/PR3_Btarch P e

IFP/test_CO_1202 S

IFPMest_prall 0 = @0 W
IFPMtest13_11b pabaa by
IFP/testB03 e
IFP/TestCO_EMarch *
PR CO test simuliz =

f8 Simulis CAPE-OPEN® Thermo System b

About | Ok | Cancel

warning: Material object er
[last message repeated 1

] O O e O O P

Description:

Flowsheet settings

[TF) ol 43 Car a3 1hs

(M amoeen.., =0 cannor vy B zmonsen ., = wopmersn .. = | & oofg - tena,.

HeE= |

Diapositive 15 sur 18 Mouvelle présentation, pot Frangais (France)

| i 3 g - = = i i % 2
1y dematrer & -5 rh Debug |’_ Microsoft Po... rﬂ IFF CARMOT... r_?:. AGM_Heidel. .. rEjzr--n

CCOFE - Flow...
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Fichier
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&

£# || = default
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Using COCO

N4 I = || Proprigtés a

x

| CPR3_5March_IFP  WCCoc = |

n Format  ©uotils  Données  Fendtre  Simulis ¢ 7 BE - :' g
< @ = -l g @ - 3.
: . AES)
| s = € 24 o 6 29 - B - A - masquer - . | . - i
= e name 1 unhik
v~ Supprimer * Edition ~ _ I Stream
I Connections
s Owerall
A B & D E = pressure 2000000 Pa
1 Flash TP h— temperature 300 E.
mole fraction [Methane] 0.4
2 mole fraction [Fropane] 0.3
3 Température (K) : 300 IERR = male fraction [M-Hexane] 0.3
4 Pression (bar) : 20 <ist. H 210\’\:; 15 e m?' ¢ :
45 |Les compositions sont issues de Iz fewille Charge' BT ; 3 7o
53 | - “apor composition
—:I Liguid composition
7 - Phase L Phase O-erall properties
=] Fraction molaire 0.54797 0.45203 = Vapor properties
enthalpy -0. 2768558235272 J ol
190 \I;D ' ﬁ”’:e. (mifm °||) 0.0503031122?;68 0. DDDDQ;%%EDQ logFugacityCosfficientMethane]  -0.0343639996796 -
nthalpie (J/mol) 9. 0. logFugacityCoefficient[Propane]  -0.258818587692
11 | composant nb de moles Composition renormee logFugacityCoefficient[N-Herane] -0.569335793183 3
J 12 -1201 4.00000 0.40000 0.09032 0.77541 wolume 0.000136709198306 @ / mal
13 -1203 3.00000 0.30000 0.37164 0.21315 entmfy - ‘ 0188525715815 J 4 mal K |
E ~__Liguid properties
14 1206 3.00000 0.30000 0.535804 0.01144 erthalny 995125553604 7ol
15 Explor| [logFugacityCoefficient[Methans]  2.11564524753 - x
16 = logFugacityCoefficientPropans]  -0.814733433725
7 = logFugacityCoefficient[M-Hexane] -4.42004131264 i
= s vaolume 1.27681700279e-005 /' ol
M 4 » rf Charge ,.<k|] Y FlashPT { Courbe 4 Pxy £ data / |« | vl _@@ i e Atk WE
NOCEJAMAEE >-L-A-=
TLIM | V¥ Hole fractions
3 =1 23 Utils 3
for At
Automatique Yariables locales ‘@ Espion 1 E Explorateur de solutions Documents en cours d'exécution E P... @ P... | EAF... 5l @ Li.
Prét Ln 271 Col 43 Car 43 IMNS
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e _ Using Simulis
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Using Simulis
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Using Simulis Thermodynamics
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Conclusions and Perspectives

Wizard = excellent way to gain confidence of thermo
researchers

Need for V1.1

Need for CO interface allowing exchange of model
parameters (Petro Cuts)
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