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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 implementedNever implemented

�� Perceived as incomplete/unfinishedPerceived as incomplete/unfinished

�� Simulation vendors are adding petroleum fraction Simulation vendors are adding 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 ))

�� 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 b y Unit Operation interacting with compounds defined b y 
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 reactors (reformer, FCC, Conversion reactors (reformer, FCC, hydrocrackerhydrocracker , etc), etc)

•• Property Property calculators/setterscalculators/setters

•• Assay manipulators, basis changers, Assay manipulators, basis changers, lumers/delumperslumers/delumpers , etc, etc

•• Separators and distillation columns are NOT refiner y units Separators and distillation columns are NOT refiner y units 
in this contextin this context
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Special Interest Group Refinery Reactors

�� Charter:Charter:
�� Revise and develop the necessary CAPERevise and develop the necessary CAPE--OPEN OPEN 

interface standards for the use of Refinery Reactor interface standards for the use of Refinery Reactor 
models in Process Modelling Environmentsmodels in Process Modelling Environments

�� Key Responsibilities:Key Responsibilities:
�� Develop required extensions to existing interface Develop required extensions to existing interface 

specifications necessary to implement refinery reactor specifications necessary to implement refinery reactor 
models as CAPE OPEN units. This may lead to the models as CAPE OPEN units. This may lead to the 
creation of new interfaces.creation of new interfaces.

�� Initiate implementation of petroleum fractions in Initiate implementation of petroleum fractions in PMEsPMEs
and and PMCsPMCs..

�� Deliver results back to the existing SIGs whereon this Deliver results back to the existing SIGs whereon this 
SIG can be closed.SIG can be closed.
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2006 Accomplishments

�� Initial advise to unit and thermo SIG on modificati ons Initial advise to unit and thermo SIG on modificati ons 
required for petroleum fractions.required for petroleum fractions.

�� Definition of scenarios to cover functionality requ ired Definition of scenarios to cover functionality requ ired 
for prototyping.for prototyping.

�� Draft revision of the petroleum fractions interface  Draft revision of the petroleum fractions interface  
specification.specification.

�� Developed one partial prototype for demonstration a t Developed one partial prototype for demonstration a t 
the 2007 AGM.the 2007 AGM.
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2007 Objectives

From 2007 SIG Charter:From 2007 SIG Charter:

�� Engage unit and thermo SIG on modifications require d Engage unit and thermo SIG on modifications require d 
for petroleum fractions.for petroleum fractions.

�� Further refine scenarios to cover functionality req uired Further refine scenarios to cover functionality req uired 
for implementation.for implementation.

�� Initiate approval process of the petroleum fraction s Initiate approval process of the petroleum fraction s 
interface specification.interface specification.

�� Finalize two independent prototypes for demonstratio n Finalize two independent prototypes for demonstratio n 
at the 2008 Annual General Meeting in April.at the 2008 Annual General Meeting in April.
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2007 Progress So Far

�� Early draft petroleum fractions interface documents : Early draft petroleum fractions interface documents : 
specification and IDLspecification and IDL

�� Clarification of get/set methods for different prop erty Clarification of get/set methods for different prop erty 
types: bulk (stream), compound (specific petroleum types: bulk (stream), compound (specific petroleum 
fraction), curve (for each petroleum fraction in fraction), curve (for each petroleum fraction in 
stream)stream)

�� Decision to eliminate need for unit type (units are  typed Decision to eliminate need for unit type (units are  typed 
as refinery by actions, not as refinery by actions, not tagtag ))

�� Volume accepted as basis, but not yet fully definedVolume accepted as basis, but not yet fully defined

�� Eliminated methods redundant with thermo interfaces  Eliminated methods redundant with thermo interfaces  
((DefineFromPetroFractionsDefineFromPetroFractions superseded by superseded by 
ICapeMaterialObject.DuplicateICapeMaterialObject.Duplicate from thermo 1.1)from thermo 1.1)
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Pending Issues

�� Changing petroleum fractionsChanging petroleum fractions ’’ property values is a delicate property values is a delicate 
operation:operation:

�� Might leave set in an inconsistent state as some pr operties are Might leave set in an inconsistent state as some pr operties are 
changed, but others not updatedchanged, but others not updated

�� Might want to manually change a few property values , but Might want to manually change a few property values , but 
automaticallyautomatically calculate/estimate the restcalculate/estimate the rest

�� Need for reNeed for re --characterization of the set of petroleum fractions characterization of the set of petroleum fractions 
propertiesproperties

�� Characterization component:Characterization component:
�� Similar to flash: component accessible to PMC/PMESimilar to flash: component accessible to PMC/PME
�� Provided by PME, thermo, or others.Provided by PME, thermo, or others.
�� Decision to postDecision to post --pone its definition for the initial interface pone its definition for the initial interface 

proposal:proposal:
•• Refinery Refinery PMCsPMCs responsible for changing all relevant properties in  responsible for changing all relevant properties in  

a consistent waya consistent way

�� Engage other potential interested parties (Spiral,Engage other potential interested parties (Spiral, ……))
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Prototypes

�� Proto#1:Proto#1:

�� Shell, Shell, AmsterCHEMAmsterCHEM , SimSci, SimSci

�� Property Calculator Property Calculator –– SulphurSulphur

�� Custom PMC in a modified ProII PMECustom PMC in a modified ProII PME

�� Demoed at 2007 AGMDemoed at 2007 AGM

�� Proto#2:Proto#2:

�� BP, SAIC, BP, SAIC, AspenTechAspenTech , Honeywell, Honeywell

�� Mixer/blender and RON calculatorMixer/blender and RON calculator

�� Basic PMC exists Basic PMC exists –– untested!untested!

�� PMEsPMEs (RefSys, (RefSys, UnisimUnisim ) extensions in development) extensions in development

�� To be ready for 2008 AGMTo be ready for 2008 AGM
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Prototype #1 - Property Calculator

�� Demonstrate the usage of new functions in the Demonstrate the usage of new functions in the 
Petroleum Fractions interface: Petroleum Fractions interface: GetPetroPropGetPetroProp and and 
SetPetroPropSetPetroProp

�� Demonstrate the ability to maintain separate Demonstrate the ability to maintain separate 
component property values for different streamscomponent property values for different streams

�� Demonstrate the ability of a petroleum unit to modi fy Demonstrate the ability of a petroleum unit to modi fy 
properties of a petroleum component, using properties of a petroleum component, using ““ sulfur sulfur 
contentcontent ”” as the example property.as the example property.

�� Prototype slides extracted from David Jerome (SimSc i) Prototype slides extracted from David Jerome (SimSc i) 
presentation at the 2007 AGMpresentation at the 2007 AGM
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Proto#1 - GetPetroProp

�� Petroleum Bulk Petroleum Bulk 
Properties: Properties: 
WatsonKWatsonK , , 
FlashPointFlashPoint , , 
SulphurSulphur , other , other 
Refinery Refinery 
Inspection Inspection 
Properties.Properties.

�� Petroleum Curves: Petroleum Curves: 
D86Curve, D86Curve, 
TBPCurveTBPCurve , etc., etc.

�� Petroleum Petroleum 
Component Component 
Properties: Properties: 
MolecularWeightMolecularWeight , , 
SulphurContentSulphurContent , , 
etc.etc.
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Proto#1 - SetPetroProp (1)

�� Modify bulk Modify bulk 
propertiesproperties

�� This prototype This prototype 
illustrates the illustrates the 
modification of modification of 
bulk bulk sulphursulphur
contentcontent
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Proto#1 - SetPetroProp (2)

�� Modify properties Modify properties 
of petroleum of petroleum 
compoundscompounds

�� This prototype This prototype 
illustrates the illustrates the 
modification of modification of 
compound compound 
sulphursulphur contentcontent



November 7 2007 www.colan.org SIG Refinery Reactors

Proto#1 - Lessons Learned

�� The original Petroleum Fractions Interface used a The original Petroleum Fractions Interface used a 
single function single function GetPetroPropGetPetroProp for three purposesfor three purposes

�� Bulk valueBulk value

�� Characterization curveCharacterization curve

�� Characterized values for petroleum fractionsCharacterized values for petroleum fractions

�� This resulted in several property identifiers being  This resulted in several property identifiers being  
required in order to discriminate between these required in order to discriminate between these 
different cases; it also made the purpose of the different cases; it also made the purpose of the 
function less clear.function less clear.

�� The SIG has modified the interface to split this fu nction The SIG has modified the interface to split this fu nction 
into three functions so that a consistent property into three functions so that a consistent property 
identifier can be used.identifier can be used.
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Conclusions

�� Good, but slow progress towards established goalsGood, but slow progress towards established goals

�� Specialized interfaces require much input from Specialized interfaces require much input from 
operating companies and much work from software operating companies and much work from software 
vendors:vendors:

�� Difficult to coordinate schedulesDifficult to coordinate schedules

�� Worldwide refining industry is extremely busy Worldwide refining industry is extremely busy ��
standards work drops in the priority liststandards work drops in the priority list

�� RR SIG at critical time:RR SIG at critical time:

�� Strong push for 2008 AGMStrong push for 2008 AGM

�� Continued pressure until petroleum fractions Continued pressure until petroleum fractions 
interface is interface is fullyfully implemented in major refineryimplemented in major refinery --
aware aware PMEsPMEs


