
Global CAPEGlobal CAPE--OPENOPEN Interoperability Task ForceInteroperability Task Force November 2000November 2000

Global CAPE-OPENGlobal CAPEGlobal CAPE--OPENOPEN

Open Simulation Demonstration in HYSYS and Aspen PlusOpen Simulation Demonstration in HYSYS and Aspen Plus

byby

Malcolm Malcolm WoodmanWoodman BPBP

Daniel Daniel PinolPinol AEA AEA HyprotechHyprotech

Michael Michael Halloran AspenTechHalloran AspenTech



Global CAPEGlobal CAPE--OPENOPEN Interoperability Task ForceInteroperability Task Force November 2000November 2000

ScopeScopeScope

�� Interoperability of Open Software Components in Interoperability of Open Software Components in 

Commercial Simulator ExecutivesCommercial Simulator Executives

�� Aspen PlusAspen Plus

�� HYSYS.ProcessHYSYS.Process

�� ““Clean BuildClean Build”” BP PCBP PC

�� NoNo fixesfixes

�� CAPECAPE--OPEN Interfaces for:OPEN Interfaces for:

�� Unit OperationsUnit Operations

�� ThermodynamicsThermodynamics
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Initial BuildInitial BuildInitial Build

�� Aspen Plus 10.2Aspen Plus 10.2--1 / 1 / AspenPropertiesAspenProperties 10.210.2--11

�� Service Pack 1 or Update 1Service Pack 1 or Update 1

�� Plus CAPEPlus CAPE--OPEN OPEN HotfixHotfix

�� HYSYS.Process 2.2 Build 3797HYSYS.Process 2.2 Build 3797

�� Plus HYSYS.CAPEPlus HYSYS.CAPE--OPEN 1.03, Build 235 / 236 / 237OPEN 1.03, Build 235 / 236 / 237

�� HyproTechHyproTech CAPECAPE--OPEN updates available to GCO members OPEN updates available to GCO members 

via ftpvia ftp

�� www.www.hyprotechhyprotech.com/cape.com/cape--openopen

�� Windows NT 4.0 Service Pack 5 or higherWindows NT 4.0 Service Pack 5 or higher

�� Internet Explorer 4.01 Service Pack 2 or higherInternet Explorer 4.01 Service Pack 2 or higher

�� May not be significantMay not be significant
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The FlowsheetThe The FlowsheetFlowsheet

�� HDA (HDA (HydrodealkylationHydrodealkylation) Model) Model

�� Industrially significantIndustrially significant

�� Multiple distillation columnsMultiple distillation columns

�� Multiple recyclesMultiple recycles

�� Warning Warning -- Exhibits retrograde condensationExhibits retrograde condensation

•• Some flash calculations (including TP and PV) can have multiple Some flash calculations (including TP and PV) can have multiple solutions!solutions!

�� Implemented in:Implemented in:

�� HYSYS.ProcessHYSYS.Process

�� Aspen PlusAspen Plus

�� Note that the implementations are not completely identical!Note that the implementations are not completely identical!
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Unit Operations - OverviewUnit Operations Unit Operations -- OverviewOverview

�� Demonstrate interoperability of CAPEDemonstrate interoperability of CAPE--OPEN Unit OPEN Unit 

OperationsOperations

�� Two different CAPETwo different CAPE--OPEN Unit Operations in a single OPEN Unit Operations in a single 

flowsheetflowsheet

�� In both In both AspenPlusAspenPlus and HYSYS.Processand HYSYS.Process

�� Unit Operations used are Unit Operations used are ““MixerMixer--SplittersSplitters””

�� Relatively simple and easy to specifyRelatively simple and easy to specify

�� ButBut

•• Require internal streamsRequire internal streams

•• Need an internal flash and hence use thermodynamicsNeed an internal flash and hence use thermodynamics
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Unit OperationsUnit OperationsUnit Operations

�� Open MixerOpen Mixer--Splitter (MSplitter (M--S) Software ComponentsS) Software Components

�� Produced by Produced by HyprotechHyprotech and and AspenTechAspenTech

�� Independent of any commercial software packagesIndependent of any commercial software packages

•• But But AspenTech AspenTech MM--S delivered with S delivered with AspenPlusAspenPlus

�� Each Component can provide Persistence by either:Each Component can provide Persistence by either:

�� CAPECAPE--OPEN methodsOPEN methods

�� COM methodsCOM methods

�� HyprotechHyprotech Component has both:Component has both:

�� InstallInstall

�� DeDe--installinstall
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Unit Operations Demonstration (1)Unit Operations Demonstration (1)Unit Operations Demonstration (1)

�� Install the Install the HyprotechHyprotech MM--S componentS component

�� Note the deNote the de--install capabilityinstall capability

�� Open the HYSYS.Process HDA Open the HYSYS.Process HDA flowsheetflowsheet

�� HYSYS.Process SolutionHYSYS.Process Solution

�� Mix outMix out’’ 61.09 61.09 OOCC

�� Mix outMix out 53.17 53.17 OOCC

�� Add Add HyprotechHyprotech MM--SS

�� HYSYS.Process uses COM persistenceHYSYS.Process uses COM persistence

�� Issue Issue -- COM COM vsvs CORBA?CORBA?

Videoclip
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Unit Operations Demonstration (2)Unit Operations Demonstration (2)Unit Operations Demonstration (2)

�� AspenTechAspenTech MM--S component already installed with S component already installed with AspenPlusAspenPlus

�� Add Add AspenTechAspenTech MM--S to Previous S to Previous FlowsheetFlowsheet

�� Both CAPEBoth CAPE--OPEN components now includedOPEN components now included

�� Differences in ReportingDifferences in Reporting

�� HyprotechHyprotech MM--S  has worksheet featureS  has worksheet feature

�� AspenTechAspenTech MM--S has a different approachS has a different approach

�� Example of CAPEExample of CAPE--OPEN standards, not standardisationOPEN standards, not standardisation

Videoclip
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Unit Operations Demonstration (3)Unit Operations Demonstration (3)Unit Operations Demonstration (3)

�� Open the Open the AspenPlusAspenPlus HDA HDA flowsheetflowsheet

�� AspenPlusAspenPlus solutionsolution

�� Outlet M1BOutlet M1B 101.2617 101.2617 OOFF

�� Outlet M1Outlet M1 116.6252 116.6252 OOFF

�� Add both Add both HyprotechHyprotech and and AspenTechAspenTech MM--S componentsS components

�� Convergence within ToleranceConvergence within Tolerance

�� Persistence in Aspen PlusPersistence in Aspen Plus

�� Issue Issue -- rounding on parameter values?rounding on parameter values?

HDAap_Demo.bkp
Videoclip
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Thermodynamics - OverviewThermodynamics Thermodynamics -- OverviewOverview

�� Demonstrate the ability to add CAPEDemonstrate the ability to add CAPE--OPEN Property Packages OPEN Property Packages 
to a to a flowsheetflowsheet

�� In addition to In addition to ““nativenative”” thermodynamicsthermodynamics

�� In both In both AspenPlus AspenPlus and HYSYS.Processand HYSYS.Process

�� Property Packages can be created:Property Packages can be created:

�� From a Property SystemFrom a Property System

•• E.g. E.g. AspenPropertiesAspenProperties

�� As a standalone Property PackageAs a standalone Property Package

�� Need to take care over basis used for enthalpies / entropiesNeed to take care over basis used for enthalpies / entropies

�� Hysys Hysys and and AspenPlus AspenPlus calculate different entropy valuescalculate different entropy values
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Thermodynamics Demonstration - Aspen PlusThermodynamics Demonstration Thermodynamics Demonstration -- Aspen PlusAspen Plus

�� CAPECAPE--OPEN Property Packages (PPOPEN Property Packages (PP ’’s)s)

�� Create from Aspen Plus HDA simulationCreate from Aspen Plus HDA simulation

•• Example of creating a Property Package from a Property SystemExample of creating a Property Package from a Property System

•• Issue Issue -- dede--install process neededinstall process needed

�� Install Install HyprotechHyprotech HDA Example Standalone PPHDA Example Standalone PP

�� Use Use AspenPropertiesAspenProperties PP for M1A in PP for M1A in AspenPlusAspenPlus HDA simulationHDA simulation

�� Issue Issue -- no PP identification in standard yetno PP identification in standard yet

�� Only 1 CO PP in Aspen Plus at presentOnly 1 CO PP in Aspen Plus at present

�� Text file is used to store information about CO PPText file is used to store information about CO PP

�� Use Use HyprotechHyprotech Example Standalone PP for whole Example Standalone PP for whole flowsheetflowsheet

�� Cooler V12 modelled as two Cooler V12 modelled as two UOUO’’s s to avoid incorrect solutionto avoid incorrect solution

�� Issue Issue -- computation speedcomputation speed
Videoclip
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Thermodynamics Demonstration - HYSYSThermodynamics Demonstration Thermodynamics Demonstration -- HYSYSHYSYS

�� Use Use AspenPropertiesAspenProperties PP for CO PP for CO subflowsheetsubflowsheet in HYSYS HDA in HYSYS HDA 

simulationsimulation

�� Original outlet temperatureOriginal outlet temperature 36.80 36.80 OOCC

�� Replace Replace AspenPropertiesAspenProperties PP with PP with HyprotechHyprotech Example Example 

Standalone PPStandalone PP

�� Use the Use the AspenPropertiesAspenProperties PP for Full PP for Full FlowsheetFlowsheet, but:, but:

�� HyprotechHyprotech ExampleExample Standalone PP for CO Standalone PP for CO subflowsheetsubflowsheet

�� HYSYS native thermodynamics for the column HYSYS native thermodynamics for the column 

subflowsheetssubflowsheets

�� AspenPropertiesAspenProperties PP for Full PP for Full FlowsheetFlowsheet

�� Issue Issue -- computation speedcomputation speed
Videoclip
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Proof of Thermodynamic InteroperabilityProof of Thermodynamic InteroperabilityProof of Thermodynamic Interoperability

�� Simple Flash in Aspen PlusSimple Flash in Aspen Plus

�� Ethanol/water  50% vaporisedEthanol/water  50% vaporised

�� Stream Results:Stream Results:

�� Vapour phase = 30.68431 Vapour phase = 30.68431 kmolkmol/h ethanol/h ethanol

�� Temperature = 80.31637 Temperature = 80.31637 OOCC

�� Export the Aspen CAPEExport the Aspen CAPE--OPEN Property PackageOPEN Property Package

�� Solve the Same Flash using HYSYSSolve the Same Flash using HYSYS

�� Repeat using the Repeat using the AspenTechAspenTech CAPECAPE--OPEN Property PackageOPEN Property Package

VideoclipEth_wat.bkpEth_wat.hsc
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De-installation of CAPE-OPEN ComponentsDeDe--installation of CAPEinstallation of CAPE--OPEN ComponentsOPEN Components

�� DeDe--install the install the HyprotechHyprotech MixerMixer--SplitterSplitter

�� Reload HDA Reload HDA FlowsheetFlowsheet in HYSYSin HYSYS

�� Reload HDA Reload HDA FlowsheetFlowsheet in Aspen Plusin Aspen Plus

�� Informative Reporting in Both CasesInformative Reporting in Both Cases
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SummarySummarySummary

�� Practical Interoperability Achieved in SteadyPractical Interoperability Achieved in Steady--State, State, 

Sequential Modular SimulationSequential Modular Simulation

�� Unit operationsUnit operations

�� Regular fluid thermodynamicsRegular fluid thermodynamics

�� Demonstrated in Commercial Versions of HYSYS.Process and Demonstrated in Commercial Versions of HYSYS.Process and 

Aspen PlusAspen Plus

�� Technical Issues Remain, but no Show StoppersTechnical Issues Remain, but no Show Stoppers


