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REZUMAT

Tehnicile de Inteligenta Artificiala constituie un domeniu relativ nou de
cercetare, incurajat de puternica dezvoltare a tehnicii de calcul din ultimele
decenii. Fundamentele teoretice ale Inteligentei Artificiale (IA) reprezinta un
domeniu activ in care apar idei i modele noi, aplicatiile practice ale tehni-
cilor TA fiind incurajatoare.

Tematica abordata in aceasta teza de doctorat se inscrie in directia inves-
tigarii posibilitatii de aplicare a tehnicilor evolutive ale Inteligentei Artificiale
in reglarea avansata a proceselor. Fiind un domeniu mai recent de cercetare,
tehnicile evolutive au un impact mai redus in metodele de abordare a reglarii
avansate, unde predomina tehnicile clasice, bine fundamentate teoretic.
Teza de doctorat are ca obiective:

investigarea structurilor conventionale i avansate de automatizare pentru
procesele de fractionare din perspectiva aplicarii tehnicilor evolutive
din Inteligenta Artificiala

realizarea unui model matematic de simulare riguros pentru procesul de
separare al amestecului propan-propena, tinand cont de conditiile intalnite
in industrie

proiectarea si realizarea unui simulator bazat pe modelul dezvoltat

propunerea unui sistem de reglare avansat bazat pe modele neliniare de tip
NARMAX determinate cu ajutorul algoritmilor genetici

investigarea performantelor unui sistem de reglare dupa perturbatie bazat
pe modelul Fenske-Underwood-Gilliland pentru care a fost dedusa o
corelatie utilizand tehnica programarii genetice

Structura tezei de doctorat:

Introducere - prezinta problematica abordata in prezenta teza de doctorat,
obiectivele propuse si oportunitatea alegerii temei

Capitolul 1 - prezinta fundamentele procesului de fractionare, avand in
vedere fractionarea binara, structurile conventionale de reglare si suc-
cint tehnici noi de reglare bazate pe model.



Capitolul 2 - fundamenteaza tehnicile evolutive din punctul de vedere al
automatizarii proceselor si totodata un studiu bibliografic cuprinzator
pentru aplicatiile industriale ale acestor tehnici.

Capitolul 3 - prezinta contributiile autorului la caracterizarea si modelarea
procesului de fractionare a amestecului propan-propena si descrierea
simulatorului realizat pentru a implementa modelul matematic dinamic
dezvoltat.

Capitolul 4 - dezvolta o metoda de identificare a procesului de fractionare
bazat pe modele neliniare de tip NARMAX utilizand algoritmii ge-
netici, este propusa o schema de reglare avansata care utilizeaza predictia
iesirii procesului identificat si de asemenea este implementata o struc-
tura de reglare dupa perturbatie avand la baza o corelatie dezvoltata
folosind tehnica programarii genetice.

Capitolul 5 - concluzii generale si directii viitoare de cercetare
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Abstract

Research regarding the application of evolving
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processes
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Artificial Intelligence techniques represent a relative new area of scientific research, en-
couraged by the powerful development of computer software and hardware in the last
decades. Theoretical foundation of Artificial Intelligence (Al) is an active research do-
main where new theories and ideas are welcomed, practical applications of Al techniques
increasing every year.

The guiding idea of this doctoral thesis is to investigate the possibilities of applying
evolutionary techniques of Artificial Intelligence to advanced process control of chemi-
cal processes, mainly distillation processes. Being a new area of research, evolutionary
techniques have generally a low impact upon the methods used by the researchers in the
domain of process control.

The objectives of the thesis are:

- analysis of the existing conventional process control structures used in the chemical
process control area from the point of view of applying evolutionary techniques

- development of a mathematical model for the distillation process of propane - propy-
lene mixture in order to obtain a greater accuracy for the stationary and dynamic
response of the process

- designing a simulator based on the proposed mathematical model, simulator which can
offer many opportunities to investigate different aspects of this complex process,

being also an open system



- identification of the process with the aid of NARMAX models, optimized by genetic
algorithms
- investigate the performance of a feedforward controller for the distillation column based

on a model developed with the aid of genetic programming
Structure of the doctoral thesis:

Introduction - Describes the objectives of the thesis and also the opportunity of the
theme in the present context

Chapter 1 - Presents the theoretical foundation of the distillation process, especially
binary distillation, the conventional process control schemes applied to distillation
columns and also a short insight into advanced control schemes

Chapter 2 - Presents the theoretical fundamentals of evolutionary techniques with re-
garding to the possibilities of applying them to advanced process control. Biblio-
graphical study of industrial applications of evolutionary techniques in the area of
process control: system identification, controller design etc

Chapter 3 - Author contributions to the characterization and modeling of the distilla-
tion process for the propane - propylene mixture and to the design of a computer
simulator based on the mathematical model developed

Chapter 4 - Develop a method of identification for the distillation process based on non-
linear NARMAX models using genetic algorithms, suggests an advanced control
scheme based on a NARMAX model and validates a feedforward control scheme for
propane - propylene distillation column based on a model developed with the aid
of Genetic Programming

Chapter 5 - Final conclusions, synthesis of original contributions and future research

directions
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