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Introduction Case Study Specifications C O n teXt

This document presents the case study tool, which is used to analyze the influence of input
parameters on the process output results. In addition, this tool helps identify the right
process parameters to adjust in order to meet target specifications and optimize the

process performance.
J

Summary of this Getting Started:

1) Introduction of the concepts and the application example
2) How to create a Case Study

3) How to set Specifications

© 2026 Fives ProSim S.A.S. - All rights reserved.
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Case Study

Specifications

Context

This document presents the case study tool, which is used to analyze the influence of input
parameters on the process output results. In addition, this tool helps identify the right
process parameters to adjust in order to meet target specifications and optimize the
process performance.
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Case Study Specifications

Context

This document presents the case study tool, which is used to analyze the influence of input
parameters on the process output results. In addition, this tool helps identify the right
process parameters to adjust in order to meet target specifications and optimize the
process performance.
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This document presents the case study tool, which is used to analyze the influence of input
parameters on the process output results. In addition, this tool helps identify the right
process parameters to adjust in order to meet target specifications and optimize the
process performance. y

~

/Using the data generated from the Case study,
users can determine the specific heat duty
required to achieve a desired outlet temperature
and use it as a specification for the process. This
approach enables fine-tuning of the heat duty

\parameter to meet the target conditions. )
Process specifications
Outlet A .
Temperature 5
. 2
. ;
o b
Note on terminology: * 3
X = Input parameter > %
Y = Output result = target result Heat Duty <
o




Introduction Case Study Specifications i
P P S Presentation of example

The example used in this Getting Started to practice with the Case study and Specification features
involves separating a hydrocarbon mixture into light and heavy components.

mi] It is located in the ProSimPlus examples directory under the name ‘PSPS_EX EN-Simple-Example’

T =

Process outlet (lights)

5102

F S

T
= \vs= ==
) -n ) 5101
B
— =

'y
Ld
[:

[ Process outlet (heavy) |
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Introduction Case Study Specifications i
P P S Presentation of example

The example used in this Getting Started to practice with the Case study and Specification features
involves separating a hydrocarbon mixture into light and heavy components.

mi] It is located in the ProSimPlus examples directory under the name ‘PSPS_EX EN-Simple-Example’

N
L

T =

Process outlet (lights)

5102

F S

N
Initial feeding & cooling: E101 [
Hydrocarbon mixture (C1) is —" @ -n ) 5107
cooled to 15°C (C2). -

'y
Ld
[:

[ Process outlet (heavy) |
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ST CUMp CaseStudy  Specifications Presentation of example

The example used in this Getting Started to practice with the Case study and Specification features
involves separating a hydrocarbon mixture into light and heavy components.

mi] It is located in the ProSimPlus examples directory under the name ‘PSPS_EX EN-Simple-Example’

Mixing & pressure adjustment: C2 is combined with recycle

stream (C8), then pressure is dropped by 0.3 atm via expansion

valve (not shown here) and sent to the flash drum (C3 to S101).
E101

Process outlet (lights)

F S

N
—

&

2]
8]

[ Process outlet (heavy) |
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Introduction Case Study Specifications

Presentation of example

The example used in this Getting Started to practice with the Case study and Specification features
involves separating a hydrocarbon mixture into light and heavy components.

mi] It is located in the ProSimPlus examples directory under the name ‘PSPS_EX EN-Simple-Example’

-

Process outlet (lights)

F S

E101
s )
—

Phase separation: Flash

separates liquid (C4 = heavy components) and

vapor phases (C5).

drum S101

5101

=

[ Process outlet (heavy) |
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Introduction Case Study Specifications Pr n i n f x m I
> S o esentation of example

The example used in this Getting Started to practice with the Case study and Specification features
involves separating a hydrocarbon mixture into light and heavy components.

mi] It is located in the ProSimPlus examples directory under the name ‘PSPS_EX EN-Simple-Example’

and expanded to 25 atm in a flash drum (S102). It Process outet (ights)
also allows to recover the light components in the
vapor phase. S102

Vapor processing: Vapor (C5) is cooled to -60°C /L f L[\’

F S

Condensate recycling: Condensates (C7) are
pressurized to 75 atm via a pump (P101) for

Flash T,P

recycling to the first flash drum (S101). T=-60°C
P =25 atm
T
— -n ) 5101
1

)

[ Process outlet (heavy) |
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Introduction Case Study Specifications Pr n i n f x m I
> S o esentation of example

The example used in this Getting Started to practice with the Case study and Specification features
involves separating a hydrocarbon mixture into light and heavy components.

mi] It is located in the ProSimPlus examples directory under the name ‘PSPS_EX EN-Simple-Example’

Process outlet (lights)

i =

5102

F S

KAII the unit operations and input flow for the\
Simple-Example have been configured. So,
at this point, no additional input is required
from the user

Before making any modifications, the
\ simulation can be run to verify the results. /

) 5101

S]
m
|
OB
[8]

N
—

[ Process outlet (heavy) |

Q
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Investigate the effect of varying the temperature of
Flash 5102 (input parameter) on the propane mass v
fraction (target result) in the lights stream. Identify
the temperature at which a propane concentration of /L
5000 ppm is achieved. E—
\_ PP ) = ‘
TN
- 'ﬂ _____________________________
) ) 5101
— @

'y
Ld
[:

[ Process outlet (heavy) |
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Introduction Case Study Specifications 0 bj e Ct ive

[ Conditions ]

I« Input parameter
o X = Vary the flash S102 temperature between -100°C and 0°C (5°C step)

o Y= Propane mass vapor phase composition leaving the flash

@/ Target result

.+« Graph plotting

- o Evolution of propane composition as a function of the flash drum (S102) temperature
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Creation of a Case Study: Let's do it!

File Edit Configuration Flnwsheet Tools  Simulation Windows Help

[ @ S8 b DD
A ﬂr_.f*:%b@m': -1:__,3(;)_ B SR
Elceeesr

@ Last case study results...

Click on the “Case Study” button and
select the “Case Study” option

© 2026 Fives ProSim S.A.S. - All rights reserved.
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[ = @ Case study = O x

Q-
= Parameter

I:I Unit cperation: 5102 (Liguid-vapor separator)
_ Parameter: Temperature

Unit: °C v

Final value: ICI W Number of points: W

Monitoring
Filter by
Type: | All types w Unit operation: | All unit operations A
. =< Prew. Mext== 1 yariable selected
Fill the case study
t Selected |Variable Form Compounds Stages | &
parame ers [1 |wapor fraction of stream C7
[] |Duty exchanged
[71 |wapor fraction (molar)
[] |Liguid phase compositions Molar All
Vapor phase compositions Weight A selection
= (P01 D
[] |Flowrate of stream C3 Molar
[] |[Temperature of stream C&
4] |
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[ = | @ Case study = O x
e
bem | Parameter

£l

1

A. The panel displays the number of input parameters being varied

~ ™
@] | -

If necessary, the green
button allows the addition
of new input parameters

\_ P J

@ Fill the case study
parameters
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Introduction Casgudy Speciﬁéations P ra Cti ca I Exa m p I e

[ = @ Case study = O x
Q)
b Parameter
I:I Unit operation: 5102 (Liguid-vapor separator)
lﬁ' FEED (Process feed)
E101 (Cooler/Heater)

5101 (Liguid-vapor separator)

5102 (Liguid-vapor separator)
P101 (Pump)

B. Selection of the unit operation to be studied.

@ Fill the case study
parameters

© 2026 Fives ProSim S.A.S. - All rights reserved.
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[ = @ Case study = O x
FOE
b Parameter

I:I Unit cperation: 5102 (Liguid-vapor separator)

_ Parameter: Temperature

Temperature increment
Prezzure
Pressure drop

C. Selection of the input parameter within the list of
parameters available for the selected unit operation.

@ Fill the case study
parameters
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Introduction Casgudy Speciﬁéations P ra Cti ca I Exa m p I e

[ = @ Case study = O x
Q|
b Parameter
I:I Unit cperation: 5102 (Liguid-vapor separator)
_ Parameter: Temperature
Unit: " e

D. Specification of the unit for the input parameter.

@ Fill the case study
parameters

© 2026 Fives ProSim S.A.S. - All rights reserved.
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[ = L B Case study — O X
D Unit operation: 5102 (Liguid-vapor separator}
] Parameter: Temperature
Unit: °C v
Initial value: ; Step: ;
Final value: |:| ; Number of points: ;
E. This section allows to specify the variation range:

- Initial and final value: define the range within which
the input parameter will vary for the case study.

Fill the case study - Step and number of points: specify how the
parameters variation is discretized, i.e.: the increment between
values and the total number of points considered.

4 o N

Clicking on the The 4 values
blue button: are consistent
Calculation of the
respective value
according to the 3
other given

k parameters J
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[ = @ Case study = O x
FOE
b Parameter
I:I Unit cperation: 5102 (Liguid-vapor separator)
_ Parameter: Temperature
Unit: " e

Final value: ICI ! Number of points: !

Monitoring

Filter by
Type: | Liquid-wvapor separator o Unit operation: | 5102 o

All types All unit operations
Process feed 2101
. Cooler/Heater _
@ FI" the case StUdy Liguid-vapor separator
parameters e

Stream mixer
ke LTI

F. Next, the results to monitor can be selected, with filtering
options available (filter by unit operation type or unit
operation name).
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[ = | @ Case study = O x
FOE
beee | Parameter
I:I Unit cperation: 5102 (Liguid-vapor separator)
_ Parameter: Temperature
Unit: " e

Final value: ICI ! Number of points: !

Monitoring
Filter by
Type: | Liguid-vapor separator w Unit operation: | 5102 w
. =< Prew. Mext== 1 yariable selected
Fill the case study
t Selected |Variable Form Compounds Stages |:
parame ers [1 |wapor fraction of stream C7
[] |Duty exchanged
[71 |wapor fraction (molar)
_ , L1 Liquid phase composttions Molar Al s 3
G. ThIS table dlSplayS eaCh ‘J’apﬂr phasemmpﬂsﬁiﬂns 'ﬁ'eight "PROPANE™ VI %
unit operation with its SIED A Close The propane b
Corresponding target [ |Flowrate of stream C& Maolar © selection . Component is ;g:>
results. By checking the L] [Temperafure of siream ¢ Sy =V selected p
box, the target result l ) EThae p
" PROPANE e
. . ] n-PENTANE a
is activated. O nHEXANE ancel g
[] n-HEPTANE £
] n-OCTANE hd §
o



Introduction Case Study Specifications P ra Cti ca I Exa m I e
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[ = @ Case study = O x

Q-
= Parameter

I:I Unit cperation: 5102 (Liguid-vapor separator)
_ Parameter: Temperature

Unit: °C v

Final value: ICI W Number of points: W

Monitoring
Filter by
Type: | Liguid-vapor separator w Unit operation: | 5102 w
<< Prev. Mext== 1 variable selected
Selected |Variable Form Compounds Stages | &
[1 |wapor fraction of stream C7
[] |Duty exchanged
[71 |wapor fraction (molar)
[] |Liguid phase compositions Molar All
Vapor phase compositions Weight A selection
= (P01 D
[] |Flowrate of stream C8 Molar
[] |[Temperature of stream C&
Click on “OK” to ] — | EEI

run the simulation

Ok | Cancel
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[ Simulation run J

PN Simulation pragress O x

] @ fe Time: | 00:00:02,937 [ Display simulation times |

v Visualupdate  Opacity, ——]

Complete simulation

Case number: 12
- astC
& O FEED

o 0 E101

B 0 50
teration: 1

Runs in the MCN: 2

Convergence criterion: 1.08723

Camping factor: 1.00000

O M1

o 5101

o 5102

O P101

Ceee

Practical Example

Case index for each iteration
of the input parameter during
the case study

4 )

Each case corresponds to a
different value

within the range of the
studied parameter

= Case #5: -60 °C

= Case #10:-55°C

= Case #11:-30 °C

= Case #12: -45°C |

Status: Print unit operations
Preparing the report

N v

© 2026 Fives ProSim S.A.S. - All rights reserved.
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[ Simulation run J

BN Simulation progress o [x] When the simulation ends, close
11[p ## M| Tme [00001188¢ | ¥ Disply simuiaton times | the simulation window to open
@ Visualupdate  Opacty. —————0 the results window, for table
TP sl —— and graphical analysis

Case number: 21

n°c

o O FEED 00:00:00,125

o O E101 00:00:00,125

He o0 5M 00:00:00,424
lteration: 4

Runs in the MCN: &
Convergence criterion: 7.071521E-11
Damping factor: 1.00000
- 0 M0 00:00:00,971

o O 5101 00:00:01,361
o O 5102 00:00:01,427
o O P10 00:00:01,268
~a% O Measurement 00:00:00,19%

09:42:43: -P1NM

09:48:48: - Measurement
09:48.45 : Preparing the report
09:48:48 : End of simulation

Simulation ended

© 2026 Fives ProSim S.A.S. - All rights reserved.
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(5) Analyze the case study results: TABLE RESULTS

Table View: Displays results as raw data and as table
N Case study results - o X format for easy comparison and analysis

Please select the variahlﬁW
View... AK

=gl 5102

----- # Vapor phase compositions (weight)

PN Cace study results O x

‘R | Table

T

Drag a column header here to group by that column
s102
Temperature Unit Compound “ariable Value Unit
(°C)

PROPANE ‘Vapor phase compositions (weight)| 0,000715047
PROPANE Vapor phase compositions (weight)| 0,00121279
PROPANE ‘Vapor phase compositions (weight)| 0,001941028
PROPANE ‘Vapor phase compositions (weight)| 0,003017&9
PROPANE ‘Vapor phase compositions (weight)| 0 0045887
PROPANE Vapor phase compositions (weight)| 0.00685972

T
AANEN
L
=1
=

Slolee|alo

© 2026 Fives ProSim S.A.S. - All rights reserved.
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(5) Analyze the case study results: TABLE RESULTS

@ Case study results = O bt

Please select the variables to view or to plot

View... Plot...

=gl 5102 @

----- # Vapor phase compositions (weight)

Raw Data allows to group, filter and sort: by studied
variable value, compound, impacted variable, units, etc... R

PN Cace study results O x
Raw data e
Crag a co ca0e] ere o group oy tna
s102
Temperature Unit Compound “ariable Value Unit
(°C}
-100 |*C PROPANE ‘Vapor phase compositions (weight)| 0,000715047
2 -85 °C PROPANE Vapor phase compositions (weight)| 0,00121279
3 =80 |°C PROPANE ‘Vapor phase compositions (weight)| 0,001941028
4 -85 |°C PROPANE ‘Vapor phase compositions (weight)| 0,003017&9
5 -a0 |*C PROPANE ‘Vapor phase compositions (weight)| 0 0045887
1] -75°C PROPANE Vapor phase compositions (weight)| 0.00685972

© 2026 Fives ProSim S.A.S. - All rights reserved.
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(5) Analyze the case study results: TABLE RESULTS

@ Case study results = O bt

Please select the variables to view or to plot

View... Plot...

=@ is102

----- # Vapor phase compositions (weight)

Table format allows for direct use of the data due to its
structured organization, unlike the raw data

PN Case study results O *
Raw data
[l [/ Otranspose
Temsja[rl:ture il

p: “apor phase compositions (weight) A

(*C) S

2

PROPANE o

-100 0,000719047 g

85 000121279 )

-50 0001594108 z

-85 0,00301789 UI)

-&0 0,0045587 <

-T5 0,00686572 cg

70 0,00889787 @

55 0,014041 e

[}

>

2

©

N

o

N

©
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Practical Example

(6) Analyze the case study results: GRAPH PLOTTING

@ Case study results = O

Please select the variables to view or to plot

s

Plot view: Displays results in a graph ]

-

0.05

0.04

0.03

0.0z

0.01

0.00

View... Plot... /
: O
=@ is102 L
S “apor phase compositions (weight} Data | Options / Tools 5102 - Vapor phase compositions (weight)
¥ 5102 - Temperature (°C) b
5102 - Vapor phase compositions (weight)
. 5102 - Vapor phase compositions (weight)
Series:  Compounds i "
Filters
5102 - Wapor phase compositions (weight)
[H PrOPRNE |
-80 -B0 -7 50 -50 -40 -30 =20 =10 o
5102 - Temperature ("C}

© 2026 Fives ProSim S.A.S. - All rights reserved.
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(6) Analyze the case study results: GRAPH PLOTTING

BN Coce study results - 0o X @ Select input parameter (X):

Please select the variables to view or to plot Tem peratu re of S 1 02
View... Plot...
: O X
E-gf 5102 e
“—g apor phase compositions (weight) Ii'“”“-""'TE'E'ls 5102 - Vapor phase compositions (weight)
¥ 5102 - Temperature (°C) e
5102 - Temperature (°C) 5102 - Vapor phase composttions (weight)
0.05
Serigs:  Compounds w .
0.04
Filters
0.03
5102 - Wapor phase compositions (weight)
[H PrOPRNE |
0.02 -]
9]
2
@
%]
<
5]
0.01 -S)
<
)
)
0.00 <
-80 -B0 -7 50 -50 -40 -30 =20 =10 o cg
5102 - Temperature ("C} 0n
[
o
1]
9]
=
i
©
[
o
[
©
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(6) Analyze the case study results: GRAPH PLOTTING

@ Case study results = O

Please select the variables to view or to plot

s

View... Plot...

=gl 5102

----- # Vapor phase compositions (weight)

Practical Example

Select target result (Y):

Vapor phase composition of

S102

1
Data l]ptil}ns ! Tools
|

¥ 5102 - Temperature (°C) 5

. 3102 - Vapor phase compositions (weight) -

5102

Vapor phase compositions (weight)
c 4

Filters
5102 - Wapor phase compositions (weight)
[H PrOPRNE |

5102 - Vapor phase compositions (weight)

5102 - Vapor phase compositions (weight)
0.05

0.04

0.03

0.0z

0.01

a0 80 70 &0 50 40

5102 - Temperature ("C}

0.00
=30 =20 -10 0

© 2026 Fives ProSim S.A.S. - All rights reserved.
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(6) Analyze the case study results: GRAPH PLOTTING

@ Case study results = (] bt ] .
| _ @ Filter by data series: to plot
Please select the variables to view or to plot On|y the propane COmpOSitiOn

View... Flot... /

: O X
El-@f i5102 | e
S “apor phase compositions (weight} | Data l]ptiunsrTnnls 5102 - Vapor phase compositions (weight)
¥ 5102 - Temperature (°C) b
5102 - Vapor phase compositions (weight)
. 5102 - Vapor phase compositions (weight) 005
Series:  Compounds i "
None
0.04
Filters
0.03
5102 - Wapor phase compositions (weight)
[H PrOPRNE |
0.02 °
)
c
)
7]
<
5]
0.01 -S)
<
)
)
0.00 <
-80 -B0 -7 50 -50 -40 -30 =20 =10 o cg
5102 - Temperature ("C} 0n
[
o
0
]
=
i
©
N
o
N
©
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Specifications

Practical Example

(6) Analyze the case study results: GRAPH PLOTTING

@ Case study results = O

Please select the variables to view or to plot

s

View... Plot...

To change graph
formatting

=gl 5102

----- # Vapor phase compositions (weight)

Dataj Options / Tools

R & D&

Line width: 2

Symbol size: 7

Legend position
© Bottom

O Top

(O Left

() Right

p

For more
information on
the advanced
graph settings
\ click here

~

5102 - Vapor phase compositions (weight)

5102 - Vapor phase compositions (weight)y

o

=

-0

=20

-70 -50 -50 -40 -30 -20 -10
5102 - Temperature (°C)

0.05

0.04

0.03

0.02

o.M

0.00

© 2026 Fives ProSim S.A.S. - All rights reserved.
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@ @) ® P

Results analysis

“ o X = The graph shows that the
propane mass fraction in the
vapor phase (lights stream)
5102 - Vapor phase compositions (weight) increases with temperature,
n reaching the target value of
0.005 at approximately -79°C.

Data | Optiens / Tools §102 - Vapor phase compositions (weight)

X 5102 - Temperature (*C) w
¥ 5102 - Vapor phase compaositions (weight) -~

Series;  Compounds £ »

0.04

= The temperature could then
be manually adjusted in order
to reach the required propane
composition.

Filters
0.03
5102 - Vapor phase compositions (weight)

[ PROPANE |

n.02

-850 B -70 -60 -50 -40 -30 -20 -10 0
5102 - Temperature (*C)

Para
Q) The next step describes
how to configure the

software to automatically

adjust the temperature in
order to meet the specified
For more case study target

features click here &

© 2026 Fives ProSim S.A.S. - All rights reserved.
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Now that the case study has analyzed the impact of action variables on target results, we can
set the specifications to let the software automatically adjust the action variable.

case study suitable variable values P

Note on terminology:
X= Input parameter = action variable
Y= Output result = target result

© 2026 Fives ProSim S.A.S. - All rights reserved.



Introduction Case Study Specifications

Context

Now that the case study has analyzed the impact of action variables on target results, we can
set the specifications to let the software automatically adjust the action variable.

@ case study

Identification of
suitable variable values

>
v
~
)
Q
Q
o~
Q
ﬁ

Modification of the
action variable to
meet the objective

Heat
Exchanger

v

Deviation between
the objective value
and the measured
value

Generic example

© 2026 Fives ProSim S.A.S. - All rights reserved.



Introduction Case Study Specifications

Context

Now that the case study has analyzed the impact of action variables on target results, we can
set the specifications to let the software automatically adjust the action variable.

@ case study

Identification of
suitable variable values

>
v
~
)
Q
Q
o~
Q
ﬁ

Modification of the
action variable to
meet the objective

Heat
Exchanger

Deviation between
the objective value
and the measured
value

v

Generic example

© 2026 Fives ProSim S.A.S. - All rights reserved.
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Now that the case study has analyzed the impact of action variables on target results, we can
set the specifications to let the software automatically adjust the action variable.

@ tud Identification of @ SHEEII eI OIS
case study suitable variable values -

Heat Generic example

Exchanger |

»|
v
I
aQ
Q
aQ
(s
QS
ﬁ
=
Q
%)
=
v

Deviation between
the objective value
and the measured
value

Modification of the
action variable to
meet the objective

This corresponds to the
Constraints and recycle
= module

GDEC
.
onstraints ai

R— Controller |e--- — :

5
2 \
]
o

© 2026 Fives ProSim S.A.S. - All rights reserved.
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Now that the case study has analyzed the impact of action variables on target results, we can
set the specifications to let the software automatically adjust the action variable.

@ tud Identification of @ SHEEII eI OIS
case study suitable variable values -

Generic example

Heat
x »| Reactor Flash —
5 Exchanger |
X i X = action variable i F(X)

F(x) = Objective value — Measured value

Deviation between
the objective value
and the measured
value

Modification of the
action variable to
meet the objective

R— Controller |¢--------- '
F(x)=0

© 2026 Fives ProSim S.A.S. - All rights reserved.
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Why do we need specifications ?

$

To ensure efficient process
operation and meet operational

targets

4 )

This involves controlling certain action
variables to satisfy constraints:
(objective value - measured value (x)) = 0

or

L F(x) =0 Py

HOW?

By transferring relevant information,
including action variables and target
result values, from one unit operation to

. . another.
Each available process variable
w

a degree of freedom

© 2026 Fives ProSim S.A.S. - All rights reserved.



Introduction Case Study Specifications O bj e Ct i ve

7

Objective of the specification ]

.

-
In the simple example, adjust the Flash 5102 temperature to reach 5000 ppm of propane in the “Light”
Lstream (C6)

)

//( \\ Process outlet (lights)

5102

°
:
[2]
__ _ 2
N 7]
R =
|4 2
7 £
:
o
1]
T — &
N [T
Ld
s
5



Introduction Case Study Specifications O bj e Ct i Ve

7

Objective of the Specification ]

.

-
In the simple example, adjust the Flash 5102 temperature to reach 5000 ppm of propane in the “Light”]
stream

Propane composition (ppm) in Lights (C6) - 5000 ppm =0 [«— Target result = 5000 ppm (propane)

)

//( \\ Process outlet (lights)

5102

action variable = Flash temperature

°
:
[2]
__ _ 2
N 7]
R =
|4 2
7 £
:
o
1]
T — &
N [T
Ld
s
5
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Creation of a process specification

P — = e 4 I
“ Optimization & Design s ifications .

N d'“ FIE | Management of constraints and recycles,

OnNstraints and recycles L

known as “SPEC” module

Information =tream handler -

“1 Weasurement " Measure of different process variables

(. J

pH meter

Solid solubility measurement

Optimization

) B @ @D

Stochastic optimization

© 2026 Fives ProSim S.A.S. - All rights reserved.
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Insertion of "SPEC" and
Measurement modules in the
flowsheet

:l;
%EE /l\ [Process outlet (lights) |
el

 Optimization & Design specifications | K ———) [T

@ - 5102
Censtraints and recycles ‘

+ = )
Information stream handler

faniy
w1/ Measurement
T P107
w1+ pH meter
@ Solid solubility measurement Q‘
Optimization
o g
Stochastic optimization /'—F __\\ %
oD NI E
E101 7 T 8 e— P
Ky
-ﬂ = P 5101 2
C3 <
p
FEED =
[}
[
o
— ;
£
[ Process outlet (heawy) | §
N
©



Introduction Case Study Specifications P ra Cti ca I Exa m I e
O 2, (3 P

Reconnect the Measurement
@ module to the vapor stream of
the Flash unit (S102)

t
/J_\ [ Process outlet (lights) |

/. Lﬁ\
\n
P

5102 p
Right click on the C6 stream

flow and then select the
Reconnect button

P107 @

%) Edit..
H Calculators 3
‘ﬂ' Graphic properties..,

4

O-fb Reconnect...
i Stream color..,

|T Show a label

-’/,—F __\\ .5____[’ Scriptlets »

E101 _ﬂ M101 BT Bring to front

’. -810‘1 EF Bring forward
B Send backward

5 Send to back

j —

[ Process outlet (heawy) |

© 2026 Fives ProSim S.A.S. - All rights reserved.
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O 2, (3 P

Reconnect the Measurement
@ module to the vapor stream of
the Flash unit (S102)

=

| Process outlet (lights) |

/. Lﬁ\
\n

the data

PN Change the connections = O X
Qutlet connection port: Process streams: Inlet connection port:
[#- Measurement c1 - M101
EEL cz |- Measurement
(@ Wapor outlet c3 >(5' iControlled stream 01
¢ c4 ™ Controlled stream 02
cs E! Process outlet (lights)
6 [ 5104
Select the outlet o @ 102 v
connection port c Select the inlet 7] Edit..
. Calculat »
connection port @ edaerE
ﬁ Graphic properties..,
W Visua 3
OXD Reconnect...
/4\ Stream color...
|T Show a label 3
[T I!__'r 5cr|pt|et5 » E
) 3
"_ BT Bring to front £
EF Bring forward g
B Send backward Q.:_
\]—/ 5 Send to back o
B Show only available connections . « ” Cg
Click “OK” to save @ 2
I[Tld—e:m:m— &
»
>
i
&
&
©
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O 2, (3 P

—

Process outlet {lights)

5102 < @

Measurement

&
\ 5
>_

Reconnect the Measurement
module to the process outlet
(lights) |-
[
E101 R E
-u P S107 ;é’
3
FEED \]/ >
.c%
|F’rocess outlet {heavy}l §
o
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O 2, (3 P

g:‘EC
X pN
# Change the connections = - (] X @

—

Process outlet {lights)

Measurement

" e contoedsroamt g o ot () Reconnect the Measurement
- T module to the process outlet
: E; e \ 4 (IlghtS) T_Ir

Select the outlet
connection port

o [ Select of the inlet }

} @ c8 connection port

/AAA
v 4’% Click “OK” to save @

the data

8 Show only available connections :

m oK l Cancel

© 2026 Fives ProSim S.A.S. - All rights reserved.
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O 2, (3 P

=

\ /I |Pmcess outlet {Iighls)l

@ =
SPEC /l\

Connect the Measurement mmg| ‘
module T
P101

[

P S107

J S

| Process outlet (heavy) |

© 2026 Fives ProSim S.A.S. - All rights reserved.
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O 2, (3 P

=

Measurement

|Pmcess outlet {Iighls)|

/ tﬁ\
\n

#® Change the connections — a *

Outlet connection port: Mew stream Inlet connection port:
—
= Measurement [=)- Constraints and recycles

(¥ Information outlet 01
"™ Information outlet 02

Measured deviation 01

Measured deviation 02
Measured deviation 03
Measured deviation 04

Measured deviation 05
Measured deviation 06
Measured deviation 07

Measured deviation 03

Measured deviation 09
Measured deviation 10
Measured deviation 11
Measured deviation 12

ANNNNANANNN D

@ Show only available connections

Click “OK” to save
the data @

© 2026 Fives ProSim S.A.S. - All rights reserved
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@ ——————————————————— F(x)=Objective value - Measured value(x) St (Ramy
" " _ v
Connect the "SPEC a i :#
module to the Flash ‘ffEC/ I
rocess oullet (lights
-l
(S102) module |7~ /'H“\
5102 "
S
P01
Q
E101 R 2
-n/ P 5101 2
:
FEED p:
T
|Pr0cess outlet {heavy}| §
)
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0 2, i

@ T e H F(x)=Objective value - Measured value(x) g (a8
Connect the "SPEC" s =: S
module to the Flash QPE&

(S 1 02) mOd UIe -:Jr [Constraints and recycles| f/’-_— —‘\\

=

|Pmcess autlet {Iighis)|

S102

# Change the connections = O X

Outlet connection port: New stream Inlet connection port:
1= Constraints and recycles 'E! 5102

Action 01 ¢ Information inputioutput 01
Action 02 >5" Information input/output 02
Action 03 ' Information input/output 03
Action 04 (" Information input/output 04

Action 05
Action 06 @ e
Action 07
Action 08
Action 09
Action 10

Action 11
Action 12

ANNA®NNNNNAN

v

N

@ show only available connections

the data

S Click “OK” to save @
o )

oK ancel

© 2026 Fives ProSim S.A.S. - All rights reserved.



Intr%ction Casegudy Specifications P ra Cti ca I Exa m p I e

T F{x)=Objeclive value - Measured value(x) SeSe v

»
/J\ Measurement

=l

|Conslrainls and recycles| _____ X (action variable) IR

|Pmcess outlet {Iighls)|

5102 ‘
Once all information
streams are connected,
the required data can be
L specified y —
Q
TN §
E101 T E
-u P 5101 2
;
FEED \]_/ ;1):
.c%
|F‘r0cess outlet {heavy}| §
©



Intr%ction Case Study Specifications P ra Cti ca I Exa m p I e

PN Ieasurement (SMESU) O S | F(x)=Objective value - Measured value(x) Sty st N
-~ >
Name: Measurement L
. :
- |Pmcess outlet {lighlsﬂ
ldentification - Scripts Report Streams Notes A 4 )@I ----- ----+
Measurement 0 e
Fraction w 5102 ‘
Temperature
Pressure
Total flowrate:
Partial flowrate
\I/
Partial flowrate ratio
Fractien ratio . .
NOx content @ Configuration of Measurement module
NO oxidation degree
Humidity .
oo Double click on the @
n-BUTANE 0 Measurement module
Select
the parameter to
measure
oK Cancel . .
The measurement variable is the target

result (mass fraction)

© 2026 Fives ProSim S.A.S. - All rights reserved.
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& Measurement (SMESU) O | —— F(x)=Objective value - Measured value(x) EEEEEE- - .

Name: Measurement

>

ese C
|Plucess outlet {Iighls}l
Identification Scripts Report Streams MNotes Ac 4 P |drecycles] X (action variable) M.t
Weasyrement R
Fraction ~ 5102 ‘

Set point for a fraction
D Mole fraction

O Mass fraction \I_/
WMazs fraction 0.005

Configuration of Measurement module

NITROGEN ] All
METHANE [
ETHANE [:I None
PROPANE [~}
n-BUTANE I} .

e — - Enter the desired

value of mass fraction @
of propane, which is
the specification
oK Cancel

© 2026 Fives ProSim S.A.S. - All rights reserved.
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@ Measurement (SMESU) o e F(x)=Objective value - Measured value(x) EEEEEE- - .

Name: Measurement

>

pesc C
|Plucess outlet {Iighls}l
ldentification Scripts Report Streams Motes Ac 4 P [drecycles| X (action variable) M.t
Measurement L R
Fraction w 5102 ‘

Set point for a fraction
D Mole fraction
O Mass fraction

_<

Masz fraction 0.005
@ Configuration of Measurement module

NITROGEN ] Al
METHAMNE [
ETHANE [:] None
PROPANE ]
n-BUTANE I}

i - Select propane as @

compound of interest
Click “OK” to save @
the data
oK ancel

© 2026 Fives ProSim S.A.S. - All rights reserved.
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@ Information stream ($ISTR) - O

Name: F(x)=Objective value - Measured value(x)

Pesc: pnd recycles| ____ X (action variable) -

identification Parameters | Notes

|Plucess outlet {Iighls]ll

3
>_

5102 ‘

Ij Impose the calculation sequence

Information type to be emitted:

[ [#] Deviation between the measured value and the set ... J \I—/

Defined by its position in the unit block's parameter zone
»  Deviation between the measured value and the set point value Conflguratlon Of Informatlon Stream from
S i I ] ”
= pont velue Measurement to "SPEC” module

Measured value

No information transmitted
Information type to be received: '\

( [#] Automatic

Information vector to be emitted wil be auto

determined depending on the parameters of "Constraits and g
s e Double click on the @ %

2 information stream F(x) 2

- /Selecting « Deviation between\ =

= == Select the data to be sent from the measured value and the | <

the Measurement module to set point value » aims to |¢

the “SPEC” module satisfy the condition F(x) = 0 &

\_ . ;

o
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@ Information stream ($ISTR) - O

Name: F(x)=Objective value - Measured value(x)

Pesc: pnd recycles| ____ X (action variable) -

identification Parameters | Notes

|Plucess outlet {Iighls]ll

3
>_

5102 ‘

Ij Impose the calculation sequence

Information type to be emitted:

[#] Deviation between the measured value and the set ... \I—/

Information vector to be emitted will be automaticaly

determined depending on the parameters of “Measurement” COnfiguration of information stream from
Measurement to "SPEC” module

0 0

Information type to be received:

[ T Automatic ) Selection of the type of
Defined by its position in the unit block's parameter zone information tO be received by @
*  Automatic the constraints and recycle
No infcormaticntransmitte;d — module
s o Information type toward or

from a “SPEC” module is
always “automatic”

© 2026 Fives ProSim S.A.S. - All rights reserved.
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@ Information stream ($ISTR) - O

Name: F(x)=Objective value - Measured value(x)

Pesc: pnd recycles| ____ X (action variable) -

identification Parameters | Notes

N

|Plucess outlet {Iighls}l

5102 ‘

D Impose the calculation sequence

Information type to be emitted:

[#] Deviation between the measured value and the set ... \I—/

Information vector to be emitted will be automaticaly

determined depending on the parameters of "Measurement” COnfiguration of information stream from
Measurement to "SPEC” module

0 E 0

Information type to be received:

( @] Automatic ]

Information vector to be emitted will be automaticaly
determined depending on the parameters of "Constraints and
recycles”

OK L Cancel

Click “OK” to save
the data @

© 2026 Fives ProSim S.A.S. - All rights reserved.
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g:’EC

K / /l\ |Process outlet (lights)]
s X (action variable) g™

[Constraints and recycles] -

e Constraints and recycles {$SPEC) a X ‘

Name: Constraints and recycles

Pesc

ldentiﬁcatnncr\pts Report Streams Notes Advanced parameters

Stop tests
@ Module enabled

Convergence criterion 1E-8 . . ” »
Numericalmethods Detaut v g = Configuration of the "'SPEC” module

Non evolution of criterion
Non evolution of variables 1E6

Maximum number of passages in the MCN 100

Maximum number of terations 20 .
(A)| Double click on the SPEC module |
Print every 10 iterations

Tear streams iterative variables

Damping strategy © Temperatures - /T he “SPEC” module parameters are set\
PR o || e to default values and do not require

Sensitivity analysis Resume o . )
Step size on the tear @ Use of values obtained at convergence of the previous modlflcatlon’ but userS Can adjust them
streams variables the difference between 2 ftera ~ problem .
proportional to... Constraints Tear streams |f need ed .
Proportionality factor 01

Parameters... Parameters... -

Step size of the adjusted
variables proportinal to...

Proportonay factor 0.1 For more information on the "SPEC"
@odule module parameters click here. /

the difference between 2 itera

oK Cancel

© 2026 Fives ProSim S.A.S. - All rights reserved.
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-

PEC

K / J\ |Plucess outlet {Iighls]ll
|Conslra|nls and recycles| * l X (acﬂon varlable —

ﬂ nformation stream ($ISTR1) = O X Sloe <

Name: x (acting parameter)

Desc: \I'/
identification | Parameters IINotes

[} impose the calculation sequence

Configuration of the information stream

_ e from the “SPEC” to Flash S102 module
Information type to be emitted:
2] Automatic )
Defined by its position in the unit block’s parameter zone p N
" Avtomatic , Double click on the x information stream @

No information transmitted \ / k]
Select the type of information to be sent by °
Information type to be received: « " =y
[#] Operating temperature \_ the SPEC mOdUIe J %
Information vector to be emitted will be automaticaly 2
SO Information type toward or from a “SPEC” module is | &
: tnd 0 always “automatic” K




Introduction Case Study Specifications

Practical Example

-

PEC

[Constraints and recycles] - * l X (act|on Var|ab|e —¥

‘ Information stream ($ISTR1) = O X Sloe <

|Plucess outlet {Iighls}l

Name: x (acting parameter)

Desc: \I'/
identification | Parameters IINotes

[} impose the calculation sequence

Configuration of the information stream
from the “SPEC” to Flash S102 module

Information type to be emitted:

[#] Automatic
Defined by its position in the unit block’s parameter zone

Information vector to be emitted will be automaticaly
|determined depending on the parameters of “"Constraints and
recycles” Operating pressure

Temperature increment

+  Operating temperature

IMPORTANT STEP

Select the action
variable within the list

Pressure drop

Vapor fraction

Information type to be received: R

[ [#] Operating temperature |

Information vector to be emitted will be automaticaly
determined depending on the parameters of "S102"

0 End O

corc

Heat duty to be removed
Efficiency (utility)

Utility saturation temperature
Utility inlet temperature
Utility outlet temperature
Utility pressure

Utility saturation pressure

No information transmitted

of parameters

©
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0 2, i

-

PEC

K / J\ |Plucess outlet {Ilghls}l
|Conslra|nls and recycles| * l X (acﬂon Var|ab|e —}

‘ Information stream ($ISTR1) = O X Sloe <

Name: x (acting parameter)

Desc: \I'/
identification | Parameters IINotes

[} impose the calculation sequence

Configuration of the information stream
from the “SPEC” to Flash S102 module

Information type to be emitted:

[#] Automatic

Information vector to be emitted will be automaticaly
|determined depending on the parameters of “"Constraints and
recycles”

Information type to be received:

[ [#] Operating temperature ]

Information vector to be emitted will be automaticaly
determined depending on the parameters of "S102"

0 End O

Click “OK” to save @
oKk |e—Tancer | the data

© 2026 Fives ProSim S.A.S. - All rights reserved.
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IMPORTANT
fThe action variable must be a modifiable input in the unit\ N /J\

Practical Example

operation (i.e., a value the user can supply in the unit operation | |__ ——
window). If it comes from another unit operation or isn't initialized,
the specification won'’t work.

_ P . p—

For this example:

Module: Flash S102

Specification: propane composition in the lights stream achieved by temperature adjustment (action variable)
Action variable to be selected in the module: supplied temperature

Initialize variable: Indicate a temperature value, e.g.: -60°C

ldentification Parameters | Scriptz  Report Streams MNotes Advanced parameters
Operating conditions | Sizing
Flash type

Constant temperature and pressure flash e

Temperature | Pressure
emperature specification

Feeds adiabatic mixing temperature e

e Liquid-vapor separator ($FLAST) O X e Liquid-vapor separator ($FLAST)
Mame: S102 Name: 5102
Desc: Desc:

Operating conditions | Sizing
Flash type

Constant temperature and pressure flash

Temperature | Pressure
emperature specification

Supplied

ldentification ParameterslScripts Report Streams Motes Advanced parameters

v

© 2026 Fives ProSim S.A.S. - All rights reserved.
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0 2, i

I
-

_

K J\ |Plucess outlet {Iighls}|
[Constraints and recycles| -____ X (action variable) g™

5102 ‘

_<

Once all parameters
@ have been provided, the E

simulation can be run

© 2026 Fives ProSim S.A.S. - All rights reserved.
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@ Simulation results

Q Simulation progress O X

- e F(x)=Objective value - Measured value(x) gl
illip # B Tme |00:00:01485 | v Display simulation times * (x)=0bi ) @l
i Opacty: ——0 | g ]

Complets lati PEC
omplete simulation \ / ; [Process outlet (lights)|
Unit operation Simulation time !

: st oo x (acting parameter) gy
v O FEED 00:00:00,032 [Constraints and recycles|

' 0O E101 00:00:00,000 S102
=l-% O Constraints and recycles 00:00:00,015
tteration: 6

Runs in the MCN: 9
Convergence criterion: 1.665532E-09
Damping factor: 1.00000

« O M0 00:00:00,108
v O s 00:00:00,085 P101
' O 5102 00:00:00,093
" O Measurement 00:00:00,064
v O PN 00:00:00,111
/The information of interest: \
daisiele s 1. Stream 1 — Propane mass fraction

el e et 2. Flash $102 Unit operation — Flash Temperature
19:08:21 : End of simulation

Can be displayed by using the tag feature|122} and selecting
respectively:

_ ) 1. MassFraction — Compound (Propane)
Simulation ended 2. TemperatureSpecValue

(For more information on the tag feature please consult
PSPS_GS01_EN-Main-features-overview documentation) w /

© 2026 Fives ProSim S.A.S. - All rights reserved.
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@ Simulation results

‘ Simulation progress O X R
—————————————————— F(x)=Objective value - Measured value(x) gl —{aaa
[ h ” W | Time: 0, 16 ‘ | Display simulation times ¥ (x)=0bj (x) @l 1 M‘
W Vousipdalel  Opacty. ————0 @EE - : EI—‘I:%
|
Complete simulation \ -
: [Process outlet (lights)|
Unit operation Simulation time : ( ter) N
: R I I x (acting parameler) g
v O FEED 00:00:00,032 [Constraints and recycles| T (758870
' 0O E101 00:00:00,000 5102
=l-% O Constraints and recycles 00:00:00,015 "_
teration: 6
Runs in the MCN: 9

Convergence criterion: 1.665532E-09
Damping factor: 1.00000

v O W01 00:00:00,108

' O 5101 00:00:00,095

' O 5102 00:00:00,093

" O Measurement 00:00:00,064

« O P101 00:00:00,111
NEIIE] < Mo— 4 The « SPEC » module automatically A
190621  End of simulton 1 adjusted the temperature value (-78.98 °C)
. ; at which the flash unit $S102 will have an

| — output mass fraction of 0.005 (5000 ppm)
Simulation ended \_ for propane y

© 2026 Fives ProSim S.A.S. - All rights reserved.
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O 2, (3 P

@ Simulation results

L F(x)=Objective value - Measured value(x) gl - @

- focg
@E?E /l\ [Measurement] *ﬂ—‘::}
& ‘/ : [Process outlet (lights)|

[Constraints and recycles| T (759870
5102 “f

7
Data ‘ Options / Tools $102 - Vapor phage compositions (weight)

X $102- Temperature (*C)
$102 - Vapor phase compositions (weight)
Y: 5102 - Vapor phase compositions (weight) - 005

Series: | Compounds

0.04

This temperature matches the
value observed in the case study L s s 0
(approximately -79 °C) where the
9 propane mass fraction is 0.005.

0.03

0.02

0.01

J

0.005

-90 (-80 ) -70 -60 -50 -40 -30 -20 -10 0

5102 - Temperature (°C)

00
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Spfe Conclusion

ﬂce your standard simulation is complete, Cag
studies and specifications become powerful tools to

deepen your understanding of the process.

Case studies allow you to explore how the system
responds to varying conditions.

Specifications enable the software to automatically
adjust input variables to meet defined process
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APPENDICES

@ Case study results

O

Please select the variables to view or to plot

View...

Flot...

Graph plotting features

J

Back to Case

=gl 5102

----- # Vapor phase compositions (weight)

study
Copy data to
clipboard
L] O X
Data 5102 - Vapor phase compositions (weight)
=] | &
5102 - Vapor phase compositions (weight)y
Line width: 2 0.05
Symbol size: 7 4
Legend position 0.04
© Bottom
O Top
Otet 0.03
() Right
0.02
0.01
0.00
-80 -80 -70 -50 -50 -40 -30 -20 -10 0
5102 - Temperature (°C)

© 2026 Fives ProSim S.A.S. - All rights reserved.



APPENDICES

@ Case study results

O

Please select the variables to view or to plot

View...

Flot...

Graph plotting features

J

Back to Case

=gl 5102

----- # Vapor phase compositions (weight)

study
L] O X
Data Options / Tools 5102 - Vapor phase compositions (weight)
Bl
5102 - Vapor phase compositions (weight)y
Line width: 2 0.05
: ;
Symbol size: 7
Legend position 0.04
© Bottom
O Top
Otet 0.03
() Right
0.02
0.1
0.00
-80 -80 -70 -50 -50 -40 -30 -20 -10 0
5102 - Temperature (°C)
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APPENDICES

@ Case study results

O

Please select the variables to view or to plot

View...

Flot...

Graph plotting features

J

Back to Case

=gl 5102

----- # Vapor phase compositions (weight)

study
Reset graph
zoom setting
L] O X
Data 5102 - Vapor phase compositions (weight)
a9
5102 - Vapor phase compositions (weight)y
Line width: 2 0.05
Symbol size: 7 4
Legend position 0.04
© Bottom
O Top
Otet 0.03
() Right
0.02
0.01
0.00
-80 -80 -70 -50 -50 -40 -30 -20 -10 0
5102 - Temperature (°C)
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APPENDICES

@ Case study results = O

Please select the variables to view or to plot

View... Plot...

Graph plotting features

J

study

Back to Case

=gl 5102

----- # Vapor phase compositions (weight)

Dataj Options / Tools

=)D &

Line width:

2

Symbol size: 7

Legend position
© Bottom

|
P
Basic graph
. settings

5102 - Vapor phase compositions (weight)

5102 - Vapor phase compositions (weight)y
0.0s

o

0.04

0.03
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@ Case study results

O

Please select the variables to view or to plot

View...

Flot...

Graph plotting features

J

Back to Case

=gl 5102

----- # Vapor phase compositions (weight)

study
Advanced
graph
settings
o o X
Data 5102 - Vapor phase compositions (weight)
EERRE
E o 5102 - Vapor phase compositions (weight)y
Line width: 2 008
Symbol size: T '
Legend position 0.04
© Bottom
(O Top
OlLett 0.03
() Right
0.0z
0.01
0.00
-80 -80 -70 -50 -50 -40 -30 -20 -10 0
5102 - Temperature (°C)
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Additional calculation #1: We can also observe the effect of the action variable
“  (temperature in this case) on other target results:

Target results

\ Monitering

« Stream C6 flowrate creroy
[ Stream C7 ﬂowrate Type: | All types ~ Unit operation: | All unit operations w
« Heat duty exchanged within the Zror] (ot o vesietie sccted
process |Selec1&d |\.-'ariable Form Compounds |Stages |:|
. : + [E101 o
\ Vapor fraction (molar) Y, e
5102
D Flowrate of stream C8 Malar

Temperature of stream C8
Pressure of stream C6

I M PO RTAN T Vapor fraction of stream C8
D Flowrate of stream C7 Malar

To perform this simulation, the “SPEC” module must Temperalure of siream c7

Pressure of stream C7

be deactivated. This can be done by double-clicking Vapor fraction of stream C7
the “SPEC” module and unchecking the ‘Module Temperature
enabled’ option Duty exchanged
@ Constraint 4 les (§SPEC) - Vapor fraction (molar}
onstraiits and recycies Liguid phase compositions Melar All

hMame: Vapor phase compositions Weight A selection

Desc: | P01
+ (M101

+ L]
Identification Pararneters|$cripts Report Streams Notes Advar Measurement -

- Kl
(] Module enabled
Back to Case Numerical methods Default

study
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Additional calculation #1: We can also observe the effect of the action variable
W (temperature in this case) on other target results:

$102 - Flowrate of stream C6 (kmolih) 5102 - Flowrate of stream C7 (kmolih) f

. .
5102 - Flowrate of stream C5 (kmolh) 102 - Flowirate of stream C7 (kmolh) P I ottl n g tWO Va rl a b I es 0 n

J
\

. . the same graph allows for

) - a more comprehensive
) analysis of process

. - behavior
: : \ J

4
3
30 2
20 20 70 50 50 40 20 20 -10 0 -0 E 70 80 50 40 30 20 -10 0

5102 - Temperature (°C) 5102 - Temperature (°C) M 3 x
Data ‘ Options / Tools 5102 - Vapor fraction (molar)
- $102 - Duty exchanged (kcalih
5102 - Vapor fraction (molar) $102 - Duty exchanged (kcalh) O P —— . ity ged (kealih)
Y. | $102- Vapor fraction (molar) v 102 - Viapor fraction (mo 5102 - Duty exchanged (kcal
$102- Vapor fraction (molar) 10000 102 Tempratre 6) ) b 2 - Viapor fractien (molar] ged Gea)
10 P
90 20 70 &0 0 40 30 20 -10
o T
¥ | 5102- Duty exchanged (kcalh) v
10000 L 0 i R UL :
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20000 o @
7]
087 i 30000 [
K %)
s 30000 £
=2
=
-40000 07 50000 =
<
. )
o7 -50000 §0000 %
06 <
-60000 -80 -80 -70 60 -50 -40 -30 -20 -10 0 (2]
5102 - Temperature (°C) e
0. [}
-80 -80 -70 -60 -50 -40 -30 -20 -10 0 e
S102 - Temperature (°C) 5102 - Duty exchanged (keal) ——  Vapor fracton (molar)  —#—  Duty exchanged o
0
[}
=
[T
©
N
o
Back to Case N
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Additional calculation #2: Multivariable sensitivity analysis
It allows observation of the impact of multiple action variables on the target variables. w

[ Conditions ]

- action variables:
r X1 = Vary the flash S102 temperature between -100°C and 0°C (5°C step)
X2= Vary the flash S102 pressure between 20 atm and 30 atm (1 atm step)

Target variables:
Y= Duty exchanged, mass vapor phase composition of propane

@

. Graph plotting / Increasing the number of \
o Varying temperature and pressure variables in the case study
o’ X1=-100°C to 0°C, X2=20 to 30 atm will extend the simulation

time. This is due to the added
complexity and the greater
J number of calculations

required.
Back to Case \- q J
study
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= Multivariable sensitivity analysis
It allows observation of the impact of multiple action variables on the target variables.

First action variable (temperature)

@ Case study
Parameter
l:‘ Unit operation:
Parameter:
Unit:
Initial value:
Final value:

5102 (Liguid-vapor separator)

Temperature

C e

-100 ! Step:

0 5 Number of points:

- a e

2

51

Second action variable (pressure)

Unit operation:
Parameter:
Unit:

Initial value:

Final value:

5102 (Liquid-vapor separator)

Pressure

atm -

20 _ Step: 1
30 , Mumber of points: 1

Back to Case
study

Additional calculation #2 I

@ Case study =
Parameter
Unit operation: 5102 (Liguid-vapor separator)
_ Parameter: Pressure
Unit: atm w
Initial value: 20 Step: 1
Final value: 30 Number of points: bl
Monitoring
Filter by
Type: Al types - Unit operation: | All unit operations -
== Prev. Next== 2 variables selected
| Selected | ariable Form Compounds Stages
Pressure of stream C7
Vapor fraction of stream C7
v |Duty exchanged
Vapor fraction (molar)
Liguid phase compositions Molar All
v Vapor phase compositions Weight A selection

+H | P11
+ | KM101

[«]

Cancel
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Additional calculation #2 X

Effect of the variation of temperature and pressure on the heat duty
exchanged and the vapor phase composition of the flash drum S102

/

Propriétés de : 2D Chart Control X a
ChatArea ublgtiza Chartlabels ViewdD Markers AlamZones
Control ChaGroups  ChanStyles  Ttes  Legend
Axes General | Annotation  Scale ] Title ] Ay DB
Y
Y2 Data Max: 0 18 1sDefault
Data Minc 100 B 1sDefault
Max: 1] 8 1sDefaul
Origir: -100 [ IsDefault
0K Annuler Appliquer Hide

/
Through the properties
editor the origin of the graph
can be edited to correctly

Dater] Options / Tools

X 5102 - Temperature (°C)
¥ | 5102 - Vapor phase compositions (weight)
Serieg: | 5102 - Pressure (atm)

%" | 5102 - Duty exchanged (kcalh)

Serigs:  None

Filters

5102 - Pressure (atm)

E 20
21
[22
23
[24
B2
[26
27

Mae

5102 - Vapor phase composttions (weight)

PROPANE

5102 - Vapor phase compositions (weight)

0.05

0.01

0.00

5102 - Vapor phase compositions (weight)
5102 - Duty exchanged (kcal'h)

PROPANE

-50 -50 -40
5102 - Temperature (*C)

5102 - Pressure (atm)

25 » 30

display the Y and Y ’ axis
L el .

J

Back to Case
study
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Name: |Speci

Desc:

ldentification Parameters  Scripts Report Streams Motes  Advanced paramsters

MNumerical Method Convergence criterion
Succesive substitution Criterion 1E-8
Newton - Raphson
Broyden
Default Stop Test
. Non evolution of criterion 1E-T
Acceleration operator
Non evolution of variables 0 1E-6

facebin et rinte cfferences = Maximum number of passages in the MCH PreSS F1 to qUICkly access

Number of iterations befors an Maximum number of iterations 100 information about the mOdule

acceleration step

Damping procedure Mo adjustment ~ Print yOU’re Worki ng On
Print every iterations
Damping strategy

Initial damping facter 9 Tear streams iterative variables

Temperatures v
Sensitivity analysis 9
Step size of the recycle []Pressures
streams variables the variable LY

proportienal to... Resume

- e |:| Use of values obtained at convergence of the previous
Propoertienality factor problem

Step size of the adjusted Traer s - Constraints Tear streams
wvariables proportinal to...
Proportionality factor 0,1 e Parameters... a Parameters...
O Cancel
Number Function

Selection of the numerical method.

Parameters of the method previously selected.

Parameters for the sensitivity analysis.

Convergence and stop criteria.

Allows to specify that the temperatures/pressures of the tear streams have to be variables of the problem.

Allows to specify bounds for the search interval for each action variable.

Back to
Specifications

O Q0 00’de

Enables to specify the list of tear streams to impose to the constraints and recycles management block unit, as well as bounds on the tear streams temperatures.
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