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History Overview

Leading contributor to both EU-funded CAPE-OPEN projects:
« CAPE-OPEN: Jan-1997 to Jun-1999
« Global-CAPE-OPEN (GCO): Jul-1999 to Dec-2001

Aspen Plus 10.2 and Aspen Properties 10.2 both with CAPE-OPEN
version 0.93 support released in December 1999

AES 12.1 with support for CAPE-OPEN version 1.0 Unit and Thermo
interfaces released in November 2002

aspenONE 2004 with improved support for CAPE-OPEN version 1.0
Unit and Thermo interfaces released in November 2004

» Record of continuous improvement to CAPE-OPEN features driven
by customer feedback and interoperability testing
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AspenTech and Co-LaN

« Officially joined as an associate member in May 2003

e Active participant in:
« Thermo SIG

- e.g. added prototype support for solid streams in Aspen Plus 12.1 and 2004
for SolidSim interoperability

- Interoperability SIG

- e.g. developed concept and prototype of a runtime logging and testing tool
to help diagnose interoperability problems

 Reviewer for Unit SIG

 AspenTech is a Co-LaN approved consultant providing advice on achieving
interoperability to 3" parties sponsored by Co-LaN members

« 5 interoperability projects undertaken to date

* Provide the Standard’s type library build and installation kit to
Co-LaN for distribution to all vendors
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aspenONE is AspenTech S Approach for Helplng
Process Manufacturers Realize the Value of EOM

Vision
Approach

System

The aspenONE™ approach enables you to deliver on your
strategic initiatives more quickly by using models to help you
gain control of operations.
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aspenONE Combines the Models, Data and

Analytlcal Tools You Need to Get the Job Done
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AspenTech’s Open Simulation
Sits at the Core of aspenONE

* Open environment for modeling
plant operations & business
decision making

 Integrated model execution
environment with common asset
representation

* Simultaneous access to simulation,
economic evaluation and financial
analysis tools

» Support for offline and online model
deployment

o Support of third-party models

“If you can’t model your process, you don’t understand it.
If you don’t understand it, you can’t improve it.
And, if you can’t improve it, you won’t be competitive in the 21st century.”
-- Jim Trainham, Former CTO Invista
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aspenONE Supports Key Industry Standards

CO-LaN
CAPE-OPEN
ISA S95
ISA S88
SCOR
Chem eStandards



aspenONE — Aspen Plus 2004
CAPE-OPEN v1.0 Unit Interfaces Support

« CAPE-OPEN Unit Operation Socket — sequential modular
- Allows any CAPE-OPEN Unit to be used in an Aspen Plus simulation

« MixNSplit example implementing 1.0 interfaces with full source code
is installed with Aspen Plus

« Supports both 0.93 and 1.0 versions of the standard.
« CAPE-OPEN Reporting interfaces are not supported

« CAPE-OPEN Reactions Interfaces
« A partial implementation to allow Unit Operations to access Reaction
schemes
* Prototype implementations:

- Equation-Oriented Unit Operation Socket, which allows any equation-
oriented CAPE-OPEN Unit to run in Aspen Plus EO mode. The Aspen
Plus MixNSplit CAPE-OPEN example demonstrates EO support
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aspenONE — Aspen Plus 2004/Aspen Properties 2004
CAPE-OPEN v1.0 Thermo Interfaces Support

CAPE-OPEN Thermodynamics Socket

- Allows CAPE-OPEN Property Packages to be used to provide property
calculations in Aspen Plus simulations.

« CAPE-OPEN flash calculations (CalcEquilibrium method) will be supported
from 2004 Update 2
CAPE-OPEN Thermodynamics Plug

« Use Aspen Plus to create CAPE-OPEN Property Packages based on Aspen Plus
Compounds and Property Methods.

Prototype implementations:

« Access to streams comprising one MIXED and one CISOLID substream via
CAPE-OPEN interfaces to support solids processing Unit Operations.

Standard chemical component mixtures are supported

Electrolytes, petroleum assays, are currently excluded.

Polymers are not covered by the standard.
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aspenONE — HYSYS 2004
CAPE-OPEN v1.0 Unit Interfaces Support

« CAPE-OPEN Unit Operation Socket — sequential modular
« Allows any CAPE-OPEN Unit to be used in a HYSYS Simulation
« Supports both 0.93 and 1.0 versions of the standard.
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aspenONE — COMThermo 2004
CAPE-OPEN v1.0 Interfaces Support

CAPE-OPEN Thermodynamics Socket - via COMThermo

- Allows CAPE-OPEN Property Packages to be used to provide property
calculations in HYSYS simulations

CAPE-OPEN Thermodynamics Plug — via COMThermo

« Use HYSYS (or any COMThermo client) to create CAPE-OPEN Property
Packages based on COMThermo Compounds and Property Methods

CAPE-OPEN is accessible in DISTIL via COMThermo

HTFS uses COMThermo but does not expose CAPE-OPEN functionality

Standard chemical component mixtures are supported

Electrolytes, petroleum assays, solids are excluded
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aspenONE Aspen Plus 2004 — Compatibility Testing
CAPE-OPEN v1.0 Interfaces Support

* Unit Operation interoperability has been tested against:
« FLUENT
- PSE
« CHEMSEP
« HTRI
« AixCAPE
- Heritage Hyprotech

« Thermo interoperability tested against:
« COMThermo — as provider of COMThermo packages to Aspen Plus
« MULTIFLASH
« Simulis
- In-house packages
« PSE — Aspen Packages used in gPROMS

©2005 AspenTech. All Rights Reserved.

14



aspenONE HYSYS 2004 — Compatibility Testing
CAPE-OPEN v1.0 Interfaces Support

* Unit Operation interoperability has been tested against:
« FLUENT
- PSE
« CHEMSEP
« HTRI
« AixCAPE
- Heritage AspenTech

« Thermo interoperability tested against:

« Aspen Properties — as provider of Property Packages to HYSYS via
COMThermo

« MULTIFLASH
« Simulis
- In-house packages

©2005 AspenTech. All Rights Reserved.
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aspenONE 2006 plans

 Meet FTC settlement obligations:
« Support for Thermo 1.1 in HYSYS/COMThermo for 2006 release

- A significant task affecting thermo and Unit implementations

- On-going fixes available via Cumulative Patches e.g. support for
CalcEquilibrium call...

« CAPE-OPEN accessible in Aspen OSE through the simulators that
are integrated with Aspen OSE - e.g. use a single CAPE-OPEN
Property Package in a compound simulation

« CAPE-OPEN fully supported as an extension interface for customers
and 3rd parties

©2005 AspenTech. All Rights Reserved. 20
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CAPE-OPEN Architecture:
Unit Operations in Aspen Plus

Aspen Plus
Executive
\ 4 A\ 4 A\ 4
<<A+ Unit Operation>> <<A+ Unit Operation>> <<A+ Unit Operation>>
CAPE-OPEN Unit Socket RadFrac
(‘) A)
Interfaces:
ICapeSimulationContext
(\"3 ICapeThermoMaterialObject
ICapeUnit

<<CAPE-OPEN Unit Operation>>
e.g. FLUENT

©2005 AspenTech. All Rights Reserved. 22
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CAPE-OPEN Architecture: Thermo

. Native
Simulator > Properties :
Executive Y CAPE-OPEN plugs:
Translate CAPE-
OPEN calls to native
thermo system calls
\ 4
CAPE-OPEN
THERMO Socket
v v v

/ ICapeThermoPropertyPackage T

AtCOProperties HYCOTHk Other
Packages
- v : e
.appdf/.aprd’! Aspen Properties COMThermo ctf ‘
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