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CAPE-OPEN Refinery Reactor SIG (2006-2008):

Bulk property Compound property Curve property
] = 2
8 © )
 TBP TBP

Property bases: mass, mole, volume, (none)
Example: aromatic content kg/kg, mol/mol, m3/m3



Conversion & non-conversion units
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The unit decides which properties need to be modified at the
outlet streams
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CAPE-OPEN Petro Property requirements

» Standard list of properties?

= Which property values are known by default?

= Which properties are set by the unit operation?
= Which properties are affected?

Work flow:

Copy from source — Set properties — “Complete”




”

Copy from source — Set properties — "Complete

= PMC copy feed to product
= PMC decides which product is populated from which feed

= PMC sets product composition, compound density and bulk
sulphur
= PMC should provide finest granularity, e.g. compound sulphur if
it can
= PMC should not make conflicting specifications, so not both bulk
and compound sulphur

= PMC calls “Complete”
= PME now knows which properties have been modified and which
other properties will be affected.
= PME calculates recharacterization and compound sulphur. Note:
PME decides on best way to convert bulk sulphur to compound
sulphur
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Copy from source — Set properties — "Complete”

When to call “Complete”?

Complete must be called before

= Flash calculation
All product streams must be flashed by the PMC

= Property calculations
PMC may require intermediate property calculations
(e.g. to close enthalpy balance)



CAPE-OPEN Implementation

List of properties

Method summary

= Pseudo? GetCompoundConstant(“Type”)
CopyPetroProperties(source material)
Get/SetPetroBulkProp(property, basis, value)
Get/SetPetroCompoundProp(property, comps, basis, value)

)

CompletePetroProperties()

IDL/TLB available
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Implementation at SimSci (Pro/I1I)

= Support for the following bulk and compound properties:
Asphaltenes, BromineNumber, Cetanelndex, CetaneNumber,
CloudPoint, ColdFilterPlugPoint, ConradsonCarbon, CriticalPressure,
CriticalTemperature, CriticalVolume, FinalBoilingPoint, FlashPoint,
FreezePoint, HydrogenContent, InitialBoilingPoint, IsoParafins,
KinematicViscosity, LiquidDensity, MercaptanSulphur,
MolecularWeight, MON, Napthenes, Nickel, Nitrogen,
NormalBoilingPoint, Olefins, PourPoint, Refractivelndex,
ReidVaporPressure, RON, SmokePoint, Sulphur, Vanadium,
Viscositylndex, WatsonK

= Support for the following curve properties:

CutPointCurve, D1160AtmCurve, D1160VacCurve, D86Curve,
TBPCurve

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\



Implementation at SimSci (Pro/I1I)

= Support for the following functions:
GetListPetroBulkProp, GetlListPetroCompoundProp,
GetListPetroCurveProp, GetPetroBulkProp,
GetPetroCompoundProp, GetPetroCurveProp,
SetPetroCompoundProp, CopyPetroProperties,
CompletePetroProperties

= No support yet for setting curve properties:
SetPetroCurveProp

= Currently, properties are only available in the basis in which
they are defined
Example: if Sulphur is configured in a thermo set using a mass based
blend rule, Sulphur can only be set and retrieved in mass basis
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Live demonstration by

Krishna Murthy
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SIMSCI Petro Test Unit
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SIMSCI Petro Test Unit
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SIMSCI Petro Test Unit
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SIMSCI Petro Test Unit

Petraleumn Bulk. Properties:

Petraleunn Curves:

Report Properties | E%
Feed stream narne: 1
Drezcription: Calculation Option [0, 1, 2 i
Components:
Mame | cormpound... | cazReqgistr... | rnolecular... | criticalT em... | criticalPres... | criticalfolu... | criticalCom... | acent -
Hz 0 1333-74-0 20158801, 337189998, 1313000 G.4147002... 0.30850000.. -0.21%
HZ25 0 ¥783-06-4 34081878, 37352939, 89629107.. 98493338, 0.2840000.. 9416
NH3 0 VEE4-41-7 170305549, 40564393, 11280000 72470001, 0.2419333.. 0252
Hz0 0 7732185 1805279 B47.13000.. 22055000 55347733 02290000 0344 7
' I 3
All Properties Phases: Ayailable Properties and W alues:
activityCoefficient " Qverall I arme | Oweral | Liquid -
boilingPoint T emperature Liquid enthalpy 127995 1594733
compreszibilitpF actor = W apar fraction
denzity Ho 0 0
dewPointPressure Ha5 i i
dewPointT emperature
Male - MNH3 a 1]
enthalpy
enthalpyF |:|2D D D =
entropy - Calc -» 4 m 3

Mame J Walue | - Fraction | CutPointCurye | 011 604t mCuryve | D160 -
AnilinePaoint 523218 (W 0.01 0ot 123602 6. 3261
Asphaltenes 9.52413e-008 = 0.0 nos 328108 234 641 =
Brominet urnber 200146 0.1 01 368,386 2EB.65I_
ConradsonCarbon 0.00106108 015 015 389.067 284.900
Cetatelndex 44.5102 0.2 nz 42366 N2
CetaneMumber 435912 0.25 025 4E6E. 222 345,59
ColdFilterPlugFaint 357.51 0.3 03 509.805 380.06°
CloudPaint 655,372 0.35 035 548,767 411.55
FinalB cilingPaint 111015 0.4 0.4 552661 43961. 7
FlazhPaint 3E.341 e 1| LI} s
Petroleumn Fractions:

MHame | Acentricity | CriticalPressure | CriticalTemperat... | Criticalolume | LiguidD ensity | Moleculars =
HEF 98 0.190012 3.95618=+006 4a87.332 0.000287045 10088.7 £9.4972
MWEF 109 0.198527 3.85475e+006 434,393 0.000296825 ared. 27 721298
MNBP 129 0.214034 3 B8646e+006 506.941 0.000314701 9276.91 769451

MEF 151 0231342 3.5185=+008 520.582 0.0003324361 [=F == Rl 82,3855
MHBF 173 0.249131 3.36283e+006 534.205 0.000355926 8200.2 ga.ores
MRP 197 N PRA99F 7 PIRFe+NR RAR 2R M NNNR749n2 Faiam g3 7Raq

4 1 3
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Conclusions

CAPE-OPEN unit that implements ICapeThermoPetroFractionsll can be
plugged in to PRO/119.2 and use this functionality.

The petro property should be specified in the PRO/Il Thermo set. Returns
error if the unit request the petro property which is not selected in Pro/Il
Thermo set.

The basis (if applicable) of the petro property selected in PRO/II should be
same. Returns error if the unit request the petro property with a basis which is
not the same selected in Pro/ll Thermo set.

Set petro compound property: PRO/IlI doesn't allow to set the compound
petro property for real compounds. Returns error if the compound petro
property for real compounds is set by the unit.

Set petro bulk property: PRO/II do not scale up/down the property for real
compounds but adjust its contribution in pseudo compounds. In this way the
set value will match with calculated and get value.

Set petro curve property: Not supported in PRO/II.
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Thank you...

Q&A?

;
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