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Assuring CAPE-OPEN Adoption

nA set of standardized interfaces are in place and 
have been implemented by multiple vendors

nWidespread adoption/use of these interfaces will 
depend upon more than technical feasibility and 
availability
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Adoption Issues

nQuality of implementation in Process Modeling 
Environment (PME)

nPME interface capabilities

n Interface experience

Ideally user should not even 

notice that CAPE-OPEN 

interfaces are being used.
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Implementation Quality

n Implementation should be as seamless as 
possible

– Maximize existing knowledge of PME

nExploit capabilities of PME
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Implementation Quality (HTRI)

n Implemented Unit Operation interface for three 
most used Xchanger Suite modules

– Xist (Shell and Tube)

– Xace (Air-coolers/Economizers)

– Xphe (Plate and frame)

n Implemented Thermodynamic interface within 
Xchanger Suite

nTested against multiple process simulators and 
property packages
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Implementation Quality (HTRI)

nXchanger Suite calculation modules evolved as 
stand alone engines

– Optimized for rigor instead of calculation speed

n Fluid property handling modified

n Known versus unknown duty

– Significant input/runtime problems result in diagnostic 

messages and end of calculations

– Process condition handling not consistent with most 

process simulators

n HTRI based on property grid

n Simulators provide temperature and vapor fraction which 
may be inconsistent with interpolated conditions
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Property Options
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PME Capabilities

nReporting

nUnit operation interface
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Reporting (Native)
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Reporting (CAPE-OPEN)
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Reporting

Can CAPE-OPEN access the native reporting 
mechanisms?
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Unit Operation Interface

nAccess allowed to native unit operation interface

– Required for complete control of unit operation

nAllows population of parameters in PME

– Necessary for PME access to unit operation 

parameters
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Unit Operation Interface (CAPE-OPEN)
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Unit Operation Interface (Native)
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Unit Operation Interface (Extension)

Can CAPE-OPEN allow access to native unit operation 
interface?
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Interface Experience 

nUnit Operation interface tested against HYSYS, 
ASPEN Plus, PRO/II, and UniSim Design

nProperty package interface tested against ASPEN 
Plus, PPDS, Simulis, and UniSim Design
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Interface Experience

nSuccessful interface with one software package 
does not guarantee it will work with other 
packages

n Interface required modification for each new 
package tested

nRequires software packages to be available for 
testing and interaction between companies 

Overall experience was 
successful in that common 
code used for all packages!
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Interface Experience

nMost problems have been related to properties

nFor example overall enthalpy:

– Software A: Calculated automatically via CalcFlash

– Software B: Must be specified in the CalcFlash

property list

– Software C: Due to a bug CalcFlash throws an 

exception when property list supplied

– Software D: Not calculated by CalcFlash, must be 

determined from phase properties

nMakes code more complex than necessary
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Interface Experience

nExamples of some other problems

– Volume property calculated instead of Density.   

Modified HTRI software to detect this and use the 

available property.

– IDispatch Invoke method not supported.  Modified 

HTRI software to never use Invoke.

– IPersistStorage interface not supported.  Other 

vendors implemented IPersistStorage.
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Interface Experience

n Improved documentation

– Flexibility interferes with standardization.  Allowing both 

Volume or Density makes things more difficult not less

– More specific mechanisms (e.g., overall enthalpy)

– Required/recommended properties

nBetter testing software
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Testing Software

nVendors could supply

– Program specific testers

n Allows testing of compatibility with particular software 

without requiring access to vendor software

n Could be available to CAPE-OPEN members on website

– Sample code

n Provides additional examples beyond Mixer/Splitter block

n Jump start for new members

nCAPE-OPEN could supply

– Reference implementation

n Would require multi-vendor support

n Substantial amount of work
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Summary and Conclusions 

nSimply providing technically correct interfaces is 
not sufficient

nVendors should optimize software for use in PME

nAdditional work in PME could enhance adoption

nCAPE-OPEN could enhance documentation in 
some areas

– Details of physical property handling

nVendor specific testing tools/example code would 
be useful


