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Agenda

* Introduction

- Enhancements to Controller Referencing

- Enhancements to Flowsheet Parameter Referencing
- Demonstration

- Lessons Learned
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Introduction

- CAPE-OPEN vision

— A compliant unit operation can be used in any compliant process modeling environment with all the
features and capabilities of the native unit operations of that environment.

- PRO/II 8.2 — limitations

— Compliant unit operations can be used in a flowsheet, but public parameters are not available to
PRO/II's controllers, optimizer, and case study feature.

— Parameter values cannot be linked to other flowsheet parameters using PRO/II’s “define”
infrastructure.

« PRO/Il 8.3 — enhancement

— Extend the controller support and the “define” infrastructure to include real parameters of CAPE-
OPEN unit operations.
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PRO/Il Controllers — 1

- PRO/Il uses SPEC and VARY statements in the keyword file to specify
controller access to flowsheet parameters.

g/
]

o /sm ¢

CONTROL UID=CON1,NAME=CONTROL
SPEC  HX=H3,DUTY,VALUE=82.74,ATOL=0.01
VARY  STREAM=1,RATE
CPAR ITER=10




PRO/Il Controllers — 2

* In the GUI, PRO/Il uses common dialog boxes to specify controller
access.

Ok Fange Help Overdiew

Statuz

M otes

Unit: |CONT |

Ok Fange

Help

Parameter:

Cold Side Prezsure Drop

Al

Hat Side Pressure Drop
LMTD

Ok Fange Help Overdiem

LT from £ones
LKTD Carrection Factor

Strearm/nit;

E sit the window after zaving all data

Mext Unit Calculated after Control ¥ aniable i Changed:

Aotive Area [h)

&,

Hat Product Molar Liguid Fraction
Cold Product kMaolar Liquid Fraction
Hat Product Temperature

Cold Product Temperature

Qwerall Heat Transfer Coefficient [L]
Hat Outlet - Cold Inlet Temp. [HOC]
Hat Inlet - Cold Outlet Termp. THICO]

<]

Cancel

TR

=

E sit the window after zaving all data

o |

Cancel

E sit the window after zaving all data




Keyword Enhancements

OPTIMIZER UID=OPTIMIZERT1
VARY ID=OPT1VARY1,

PE=CAPEXACE

RATE(LBM/ , MINI=150
OBJECHVE STREAiVI:PRODUCT, RATE(LBM/H),
COMP<=5,6 WET, MINIMIZ

Identifies type and name

Identifies parameter of unit operation

Unit-of-Measure
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GUI Enhancements — Common Dialogs
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Hi) Opl = copifruller prlry suze vary - [Flusisiis:

E‘E\Ie Edit Input oOutput Tools Draw  Yiew Options SWindow Help

= [5]x]
He — [
a ki o= SR EALE] DS ~ M » 0 B ey

S| Lo Hange Help

FParameter:

| L ShellDOut

B affle5 pacingOut
L TubeODOut
TubePitchF atioOut
| TubeLengthOut

~F Tubesw’allT hick Ot
E it ShelDPOut

TubeD POt
ShelhOut
TubehOut
Areallut
0t
ERTOO0E

OO @

DverdesignOut

Cancel

Parameters are taken from the
CAPE-OPEN unit and filtered.

A controller can SPEC “out”
and “inout” parameters

A controller can VARY “in” and
“inout” parameters

E sit the window after zaving all data
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Cancel

E sit the window after zaving all data




Flowsheet Referencing

* PRO/Il uses the “DEFINE” system to provide parameter

referencing functionality

Overdew  Status Motes

Phazes._ .

Q-

___ B

0k Fange

Help

Overview

I After-

cooler... it
Calculational Set Up Defintion far Compressor Work,

Method...

Compreszor C1 Work i

E wpander =1 Actual Woark in HF

0.3

P"]._. a Lo

Ok Fange Help

AELE

Ok Fange Help Overdiem

Constant/Stream. | mt;

€ Actual wark in

Cancel

Parameter:

Temperature
Pressure

Freszure Drl:ui
Head
Adiabatic Efficiency

Preszsure B atio

E sit the window after zaving all data
"EFIEr (e WOTE. Yalle

Cancel

E sit the window after zaving all data




Enhanced Keyword Syntax for DEFINE

Similar to SPEC/VARY shown previously

PRO/Il unit operations can use DEFINE to
access CAPE-OPEN parameter values

CAPE-OPEN unit operations can use DEFINE
to access parameter values from other PRO/II
and CAPE-OPEN units

GUI support of this is provided through the
CAPE-OPEN Settings Dialog...
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CAPE-OPEN Settings Dialog

S EPROIWtHPROVIBIEN cunifullar nrlnGiry suze niry - [RloEnzar]

B

4 Delete

Produce Report 3

ERE

1l

NP === e TATE Summan epart [
&

EROMISEAEEOEEN M

Data Enkry. ..

CAPE-CPEM Settings. ..

Parameters are taken from
the CAPE-OPEN unit.

Only “in” and “inout”
parameters can be
DEFINEd

When you click on an
eligible parameter value,
the Define button is
enabled.

Exit the window after zaving all data

Cancel

Help Owerviews  Statug  Motes
Init: oz | Drezcription:
E.&F%F‘EN [Init Ports:
e | Direction Shream Thermodynamic System
]j Hlet |inlet 55

oldinlet firlet S
HotOutlet oLt SE Default [PROT) D
CaldDutlet oLt 510 Default [PROT) D
CAPE-OPEM Urit Parameters:

M ame | Mode Walue L0k |
ShellDin |in D
Dutyln i BTUhr =
RunT ype
Shelll D0t |
B affle out | ft

T ubePassesiut oLk |
TubeODOut out | ft
TubePitchB atioDut oLk | V]
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Demonstration

 Feature Demonstration
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Limitations

Controller access and Flowsheet referencing
are only available for CAPE-OPEN “real”
parameters.

Unit-of-Measure support is only available for
CAPE-OPEN parameters that support
Dimensionality.
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Lessons Learned - Dimensionality

- Some CAPE-OPEN “dimensionality” values can be
associated with more than one unit-of-measure “class”
in PROVIL.

- CAPE-OPEN dimensionality does not currently
distinguish between concepts such as “temperature”
vs. “temperature difference”.

- These observations have important consequences for
integration into a PME. The PME may need to work
around these issues by

— providing ability of user to select PME-specific UOM consistent with
dimensionality or

— assuming the “lowest common denominator” or least-risky UOM

association. e e
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