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Motivation

�� Global CAPEGlobal CAPE--OPEN project defined a number of OPEN project defined a number of 

specialized CO interfaces:specialized CO interfaces:

�� Petroleum Fractions interface Petroleum Fractions interface 

((ICapeThermoPetroFractionsICapeThermoPetroFractions))

�� Never went beyond prototypingNever went beyond prototyping

�� Perceived as incomplete?Perceived as incomplete?

�� Simulation vendors are extending petroleum fraction Simulation vendors are extending petroleum fraction 

support and extended oil property capabilities into their support and extended oil property capabilities into their 

products (RefSys, ProII, products (RefSys, ProII, UnisimUnisim Design)Design)

�� Interest in having COInterest in having CO--based interfaces to integrate based interfaces to integrate 

refinery unitsrefinery units ((PMCsPMCs) in simulation environments ) in simulation environments 

((PMEsPMEs))
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Refinery Units/Reactors

�� What is a What is a refinery unitrefinery unit in this context?in this context?

�� Unit Operation interacting with compounds defined by Unit Operation interacting with compounds defined by 

modifiable (petroleum) propertiesmodifiable (petroleum) properties

�� Sulfur, viscosity, RON, TBP, metals content, etcSulfur, viscosity, RON, TBP, metals content, etc

�� REFINERY REACTOR is used in the SIG name for REFINERY REACTOR is used in the SIG name for 

historic reasonshistoric reasons

�� Examples of refinery units:Examples of refinery units:

�� Conversion Conversion reactorsreactors (reformer, FCC, hydrocracker, etc)(reformer, FCC, hydrocracker, etc)

�� Property Property calculators/setterscalculators/setters

�� Assay manipulators, basis changers, Assay manipulators, basis changers, lumpers/delumperslumpers/delumpers

�� Separators and distillation columns are NOT refinery units Separators and distillation columns are NOT refinery units 

in this contextin this context
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Petroleum Fractions Interfaces

<<Interface>>

ICapeThermoMaterialObject

<<Interface>>

ICapeThermoPetroFractions

SetPetroProp

GetPetroProp

RemovePetroProp

Characterize

DefineFromPetroFractions

<<Interface>>

ICapeUnit

<<Interface>>

ICapeUnitTypeInfo

GetUnitType

<<Interface>>

ICapeThermoMaterialObject

<<Interface>>

ICapePetroFractions

SetPetroCurveProp

GetListPetroCompoundProp

GetListPetroCurveProp

GetPetroBulkProp

GetPetroCompoundProp

GetListPetroBulkProp

GetPetroCurveProp

SetPetroCompoundProp

SetPetroBulkProp

v1.0v1.0 Proposed:Proposed:
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Interface changes

Removed from current versionRemoved from current version

PMCPMC’’s responsibilitys responsibility

Should be addressed in futureShould be addressed in future

Characterize methodCharacterize method

Superseded by Superseded by CopyFromMaterialCopyFromMaterial in in 

thermo v1.1thermo v1.1

Can be done manually with list/set Can be done manually with list/set 

methodsmethods

DefineFromPetroPropsDefineFromPetroProps

methodmethod

EliminatedEliminatedRemovePetroPropRemovePetroProp methodmethod

One get, one set, and one list methods One get, one set, and one list methods 

for each property typefor each property type
One get, and one set One get, and one set 

methods for all propertiesmethods for all properties

ProposedProposedv1.0v1.0
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Unit Type Identification

�� Material Object needs to know if a unit operation Material Object needs to know if a unit operation 

supports the petroleum fraction interface; if it is a supports the petroleum fraction interface; if it is a 

refinery unitrefinery unit

�� Two possibilities:Two possibilities:

�� ICapeUnitICapeUnit interface to have interface to have ICapeUnitTypeInfoICapeUnitTypeInfo

interface with method interface with method GetUnitTypeGetUnitType (v1.0)(v1.0)

�� Information added to registry entry for unitInformation added to registry entry for unit
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Bulk Petroleum Properties

�� GetListPetroBulkPropGetListPetroBulkProp::

�� Out: Out: CapeArrayStringCapeArrayString* * propertyIDpropertyID

�� GetPetroBulkPropGetPetroBulkProp::

�� In:In: CapeStringCapeString propertyIDpropertyID

�� In:In: CapeStringCapeString basisbasis

�� Out:Out: CapeDoubleCapeDouble* * valuevalue

�� SetPetroBulkPropSetPetroBulkProp::

�� In:In: CapeStringCapeString propertyIDpropertyID

�� In:In: CapeStringCapeString basisbasis

�� In:In: CapeDoubleCapeDouble* * valuevalue
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Compound Petroleum Properties

�� GetListPetroCompoundPropGetListPetroCompoundProp
�� Out: Out: CapeArrayStringCapeArrayString* * propertyIDpropertyID

�� GetPetroCompoundPropGetPetroCompoundProp
�� In:In: CapeStringCapeString propertyIDpropertyID

�� In:In: CapeStringCapeString compIDcompID

�� In:In: CapeStringCapeString basisbasis

�� Out:Out: CapeDoubleCapeDouble* * valuevalue

�� SetPetroCompoundPropSetPetroCompoundProp
�� In:In: CapeStringCapeString propertyIDpropertyID

�� In:In: CapeStringCapeString compIDcompID

�� In:In: CapeStringCapeString basisbasis

�� In:In: CapeDoubleCapeDouble* * valuevalue
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Curve Petroleum Properties

�� GetListPetroCurvePropGetListPetroCurveProp
�� Out: Out: CapeArrayStringCapeArrayString* * propertyIDpropertyID

�� GetPetroCurvePropGetPetroCurveProp
�� In:In: CapeStringCapeString propertyIDpropertyID

�� In:In: CapeStringCapeString basisbasis

�� Out:Out: CapeDoubleCapeDouble* * cutValuescutValues

�� Out:Out: CapeDoubleCapeDouble* * propValuespropValues

�� SetPetroCurvePropSetPetroCurveProp
�� In:In: CapeStringCapeString propertyIDpropertyID

�� In:In: CapeStringCapeString basisbasis

�� In:In: CapeDoubleCapeDouble* * cutValuescutValues

�� In:In: CapeDoubleCapeDouble* * propValuespropValues
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Property Basis

�� Basis for property values:Basis for property values:

�� Existing (from Thermo): mass, moleExisting (from Thermo): mass, mole

�� Other:Other:
�� Volume @ Volume @ standard conditionsstandard conditions

�� Volume basis widely used, especially in US refiningVolume basis widely used, especially in US refining

�� Which standard conditions?Which standard conditions?

�� Multiple options: Multiple options: 

�� Temperature: 0 Temperature: 0 ººC, 15 C, 15 ººC, 20 C, 20 ººC, 25 C, 25 ººC, 60 FC, 60 F

�� Pressure: 1 Pressure: 1 atmatm, 100 , 100 kPakPa, , ……

�� Can convert from mass/mole if std Can convert from mass/mole if std liqliq volume/density is a volume/density is a 
defined propertydefined property

�� Proposal: optional volume basisProposal: optional volume basis
�� 60 F, 1 60 F, 1 atmatm (std US refining)(std US refining)
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List of Properties

�� Basic list of properties to be supportedBasic list of properties to be supported

�� Not final listNot final list

�� Need to support userNeed to support user--defined propertiesdefined properties

�� Define at PME/MO levelDefine at PME/MO level

�� Unit awareness through Unit awareness through GetListXPropGetListXProp interfacesinterfaces

�� But, how to identify?But, how to identify?

�� E.g. RON_BP user property to be used by unit as RONE.g. RON_BP user property to be used by unit as RON
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Basic Bulk Properties

Specific GravitySpecific GravitySpecGravitySpecGravity

Normal Normal ParafinsParafins IndexIndexNParafinsIndexNParafinsIndex

Cetane IndexCetane IndexCetaneIndexCetaneIndex

Refractive IndexRefractive IndexRefractiveIndexRefractiveIndex

Viscosity At 210FViscosity At 210FViscosityAt210FViscosityAt210F

Viscosity At 100FViscosity At 100FViscosityAt100FViscosityAt100F

API GravityAPI GravityAPIGravityAPIGravity

Aniline PointAniline PointAnilinePointAnilinePoint

Freeze PointFreeze PointFreezePointFreezePoint

Cloud PointCloud PointCloudPointCloudPoint

Pour PointPour PointPourPointPourPoint

Flash PointFlash PointFlashPointFlashPoint

Reid Vapor PressureReid Vapor PressureReidVaporPressureReidVaporPressure

True Vapor PressureTrue Vapor PressureTrueVaporPressureTrueVaporPressure

Watson KWatson KWatsonKWatsonK

DescriptionDescriptionpropIDpropID

RONRONRONRON

MercaptanMercaptan SulphurSulphur ContentContentMercSulphurMercSulphur

AsphaltenesAsphaltenes ContentContentAsphaltenesAsphaltenes

ConradsonConradson Carbon ContentCarbon ContentConCarbonConCarbon

Vanadium ContentVanadium ContentVanadium Vanadium 

Nitrogen ContentNitrogen ContentNitrogen Nitrogen 

Nickel Nickel ContentContentNickel Nickel 

SulphurSulphur ContentContentSulphurSulphur

AromaticsAromatics ContentContentAromaticsAromatics

NapthenesNapthenes ContentContentNapthenesNapthenes

IsoParafinsIsoParafins ContentContentIsoParafinsIsoParafins

OlefinsOlefins ContentContentOlefinsOlefins

ParaffinsParaffins ContentContentParaffinsParaffins

MON MON MON MON 

DescriptionDescriptionpropIDpropID
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Basic Compound Properties

Final Boling PointFinal Boling PointFBPFBP

Initial Boiling PointInitial Boiling PointIBPIBP

Normal Boiling PointNormal Boiling PointNBPNBP

Standard Liquid DensityStandard Liquid DensityStdLiqDensStdLiqDens

Molecular WeightMolecular WeightMWMW

AcentricAcentric FactorFactorAcentricAcentric

Critical VolumeCritical VolumeVCVC

Critical PressureCritical PressurePCPC

Critical TemperatureCritical TemperatureTCTC

DescriptionDescriptionpropIDpropID
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Basic Curve Properties

TBP CurveTBP CurveTBPCurveTBPCurve

Mass Density CurveMass Density CurveMassDensCurveMassDensCurve

Specific Gravity CurveSpecific Gravity CurveSpecGravityCurveSpecGravityCurve

MW CurveMW CurveMWCurveMWCurve

AcentricAcentric Factor CurveFactor CurveAcentricCurveAcentricCurve

Critical Pressure CurveCritical Pressure CurvePCCurvePCCurve

Critical Temperature CurveCritical Temperature CurveTCCurveTCCurve

D1160 Atmospheric CurveD1160 Atmospheric CurveD1160AtmCurveD1160AtmCurve

D1160 Vacuum CurveD1160 Vacuum CurveD1160VacCurveD1160VacCurve

D86 Corrected CurveD86 Corrected CurveD86CorrectedCurveD86CorrectedCurve

D86 CurveD86 CurveD86CurveD86Curve

DescriptionDescriptionpropIDpropID

SulphurSulphur ContentContentSulphurCurveSulphurCurve

AromaticsAromatics ContentContentAromaticsAromaticsCurveCurve

NapthenesNapthenes ContentContentNaptheneCurveNaptheneCurve

IsoParafinsIsoParafins ContentContentIsoParafinCurveIsoParafinCurve

OlefinsOlefins ContentContentOlefinCurveOlefinCurve

ParaffinsParaffins ContentContentParaffinCurveParaffinCurve

DescriptionDescriptionpropIDpropID
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Future

�� End of 2008End of 2008

�� Volume basisVolume basis

�� List of propertiesList of properties

�� User propertiesUser properties

�� 20092009

�� Update prototypesUpdate prototypes

�� Longer termLonger term

�� Characterize methodCharacterize method

�� Decide on future interface support/developmentDecide on future interface support/development

�� Commercial support, especially from Commercial support, especially from PMEsPMEs
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�� Jasper van Jasper van BatenBaten, , AmsterCHEMAmsterCHEM

�� Ensheng ZhaoEnsheng Zhao, , HoneywellHoneywell

�� Hiren ShethnaHiren Shethna, Aspentech, Aspentech
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