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Design of the control structure of a process plant
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Design of the control structure of a process plant
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Design of the control structure of a process plant
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Design of the control structure of a process plant
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Design of the control structure of a process plant
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Design of the control structure of a process plant
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Active constraint switching with classical advanced
control structures
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Active constraint switching with classical advanced
control structures
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Active constraint switching with classical advanced
control structures
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Active constraint switches

« Case 1: CVto CV constraint switching
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Active constraint switches

« Case 2: MV to MV constraint switching
More than one MV for one CV.
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Active constraint switches

« Case 3: MV to CV constraint switching
MV controlling a CV that may saturate; no extra MVs
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MV to MV constraint switching
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MV to MV constraint switching
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Classical split range control
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Classical split range control
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Classical split range control
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Classical split range control: a compromise
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Generalized split range controller

Generalized split range controller
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Generalized split range controller

Generalized split range controller
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Generalized split range controller

Generalized split range controller
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Generalized split range controller

«Baton strategy» logic .
Generalized split range controller k
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Generalized split range controller: initialization

"I'm the new k"
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Generalized split range controller: initialization
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Generalized split range controller: initialization
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Case study: Mixing of air and MeOH

Air A.Ij_l
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Case study: Mixing of air and MeOH

2 MVs
2 CVs
i : @
' Y1=Xme0H

I

@ Y2=Mio
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Case study: Mixing of air and MeOH

Likely to saturate

Control objectives:
@@ - High priority CV + Keep Y1 = Xmeon = 0.10
I

|
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| —_
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|
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Variable Units Maximum Nominal
Y1 = Tyeoy  kmol/kmol 0.10 0.10

Y2 = Ttor kg/h 26360
Uy = Mlair kg/h 23920
= 2940

uy = rhyreon kg/h

Lower priority CV h vl
Does not saturate u, Is has a maximum value
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Case study: Mixing of air and MeOH

Likely to saturate
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Case study: Mixing of air and MeOH

Likely to saturate

@@ - - High priority CV NOT following input saturation pairing rule

Q

| Y1=Xmeo

Lower priority CV

Does not saturate
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Case study: Mixing of air and MeOH

Likely to saturate
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Case study: Mixing of air and MeOH

I ________________________ =
K3 . | . . . ..
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Case study: Mixing of air and MeOH
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Case study: Mixing of air and MeOH
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Mol fraction (-)

Case study: Mixing of air and MeOH

High priority CV: concentration
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More about the baton strategy for split

range control

Standard split range controller
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Multi-input single-output control for extending the operating range: Generalized split range control using the baton strategy
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Final comments

« With the generalized SRC with the baton strategy, each MV has its own
controller, but only one MV is active at the time.

« This structure can be used in the same applications as standard SRC.
— We presented a mixing study (2 MVs)
— We have also implemented it in other case studies (4 MVs).

« For active constraint switching, SRC can be used for MV to MV constraint
switching on its own, or for MV to CV constraint switching, in combination with
a selector.
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