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Charakteristika hlavnych ¢innosti:

Oblast' vyskumu je zamerana na navrh,
syntézu a implementaciu optimalnych
regulatorov v aplikaciach procesného prie-
myslu, kde sa vyZaduju rigor6zne garancie,
Ze riadiaci systém vykazuje poZzadované
bezpecnostné a vykonové charakteristiky.
Parametre bezpecnosti a vykonu sa pritom
rozdelené na teoretické (spatnovdzbova
stabilita, dodrzanie procesnych ohraniceni,
ekonomicky optimalna prevadzka procesu)
a praktické (garantovana vykonatelnost'
riadiaceho algoritmu pri vopred znamych
obmedzeniach na vypoctovi a pamatovi
kapacitu, spravna funkénost' aj v pritom-
nosti porGch komunikaénych kanalov).

\/ sicasnosti sa pritom tieto vlastnosti
verifikujd extenzivnym testovanim ,zivého”

riadiaceho systému, ¢o je vsak Casovo i fi-
nancne narocné. Hlavnym cielom vyskumu
je preto vypracovanie ucelenej metodologie
na syntézu takych optimalnych regulatorov,
kde uz vo faze ich navrhu je mozné ziskat'
zaruku, ze riadiaci systém bude spliat' hore
uvedené bezpecnostné a vykonové charak-
teristiky.

Pristrojové vybavenie:

= Laboratérium riadenia procesov (rektifi-
kacna koléna, chemicky reaktor, vymenni-
ky tepla, zasobniky kvapaliny, membrano-
va procesna stanica)

= Laboratérium priemyselného riadenia
(PLC Simatic, Honeywell, BR Automation,
Foxboro)
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LABORATORY OF SAFE OPTIMAL PROCESS CONTROL

Description of main activities:

The research area is aimed to the design,
synthesis, and implementation of optimal
control systems for process control appli-
cations which require rigorous guarantees
that the control system will exhibit desired
safety and economical properties. The para-
meters of safety and economical behaviour
are divided into theoretical properties (clo-
sed-loop stability, satisfaction of process
constraints, economically optimal process
operation), and practical properties (gua-
ranteed execution of the optimization algo-
rithm on platforms with restricted compu-
tational resources, correct behaviour of the
control system even under failures of the
communication channels). Nowadays, these

properties are verified by extensive testing
which is time consuming and expensive.
Therefore, the main goal of the research

is to develop a unified methodology which
allows designing optimal control systems in
which safety properties can be imposed and
verified already at the design stage.

Equipment available:

= Laboratory of Process Control (distillation
column, chemical reactor, heat exchan-
gers, liquid tanks, membrane separation
plant)

= Laboratory of Industrial Control (Simatic,
Honeywell, BR Automation, Foxboro)
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