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V ¢om vidite uplatnenie
vysledkov tohto projektu:

Za hlavny prinos projektu moZno povaZovat’ vyvoj univerzalneho modularneho programo-
vého systému pre modelovanie a predikciu kritickych procesov v jadrovej energetike.

Podpisom zaverecnej karty rieSitel’ vyjadruje svoj stithlas ku zverejneniu udajov v nej uvedenych.
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Charakteristika vysledkov
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Hlavnym vysledkom rieSenia projektu bol vyvoj a overenie univerzalneho podporného programového systému pre
optimalizaciu rozhodovania, predikciu ariadenie kritickych procesov vo vybranych procesoch v jadrovej
energetike(JE). Celkové riesenie projektu bolo rozdelené do piatich nadviznych etap. Na zaklade analyzy procesov
v jadrovej energetike bola rieSitel'skym kolektivom vytvorena metodologia modelovania kritickych procesov pomocou
metod zaloZenych na vypoctovej inteligencii. Na zaklade vytvorenej metodologie modelovania kritickych procesov v JE
bolo navrhnuté¢ vyvojové prostredie pre vyvoj programového systému v prostredi Matlab a prostrednictvom
programovacieho prostredia C++. Moduldrny programovy systém bol vytvoreny rieSitel'skym kolektivom zlozenym z
troch univerzit a jedného riesitel'ského pracoviska, ktory je realizatorom a odberatel'om rieSenia (Katedra aplikovanej
informatiky a automatizacie MTF Fakulta Trnava — navrh avyvoj informacného systému, Katedra riadiacich
a informacnych systémov ZU FE Zilina - vypracovanie metodiky modelovania kritickych procesov, Ustav riadenia
a priemyselnej informatiky KASR FEI STU - modelovanie a riadenie procesov s vyuzitim metoéd umelej inteligencie,
VUJE Trnava — realizacia vysledkov, ich testovanie a overenie na procesnych udajoch). Riesitel'sky kolektiv analyzoval
kritické procesy v JE, pricom spolu s realizatorom rieSenia projektu vybral pilotny model v oblasti JE, ktorym je
atobmovy reaktor, ako dominantny systém ktorého cinnost' a prevadzku je potrebné priebezne sledovat. Vyvinuty
programovy systém ma modularnu Struktaru (5 modulov-Modul vstupnych dat, Modul tvorby dynamického modelu,
Modul rozpoznavania kritickych stavov, Modul nastavovania parametrov). Umoziiuje pouzivatelovi vytvorit’ na
zaklade meranych procesnych udajov (on-line a off-line sposobom) optimalny nelinearny dynamicky model
reprezentovany umelou neurénovou sietou. Prostrednictvom vytvoreného optimalneho modelu programovy systém
umoznuje pouzivatel'ovi (operatorovi, technologovi) predvidat’ vyvoj parametrov modelu, ako aj vybranych procesnych
veli¢in a v pripade nebezpecného vyvoja upozornit’ ho na ,,blizkost™ kritického stavu a vyvoja na zvolenom horizonte
predikcie. Vyvinuty modularny programovy systém je realizovany ako vSeobecny moduldrny interaktivny systém, ktory
moze byt vyuzivany pre rozpoznavanie a predikciu kritickych situécii v jadrovej energetike, ako aj v inych procesoch
v ktorych je potrebné zabezpecit’ bezpecnost a spol'ahlivost’ prevadzok.

Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - anglicky:

The main aim of the project solution was to develop and verify a multipurpose supporting program system for decision
making optimization, prediction and control of critical processes in selected plants of the nuclear power engineerin
industry. The project solution process was divided in five succeeding stages. Based upon analysis of selected processes
of nuclear power engineering industry, the research team has developed a methodology for modelling critical processes
using soft-computing-based methods. Based upon the developed methodology for modelling critical processes in
nuclear power engineering industry, a development environment has been designed under Matlab and the programming
environment C+. The modular program system has been developed by a research team composed of researchers from
three universities and the research workplace being project realizator and customer (Department of Applied Informatics
and Automation MtF STU in Trnava — design and development of the information system; Department of Control and
Information Systems, FE of Zilina University - development of modelling methodology for critical processes; Institute
of Control and Industrial Informatics, FEI STU — process modelling and control using artificial intelligence; VUJE
Trnava — implementation of results, testing and verification on process data).The research team analyzed critical
processes in NPP and in cooperation with project solution realizator choose a Nuclear power plant pilot model — a
nuclear reactor as a dominant system which operation is to be currently monitored. The developed program system has
a modular structure with 5 modules (input data module, dynamic model generation module, module for critical states
recognition, parameters setting module). Based on measured (both on-line and off-line) process data, the program
system enables the user to generate optimal nonlinear dynamic models represented by an artificial neural network.
Through the generated optimal model, the program system enables the user (operator, technologist) to anticipating the
evolution of model parameters and of selected process variables and in case of emergency to notify him about the
critical state “proximity” and development over the chosen prediction horizon. The developed modular program system
is realized as a universal modular interactive system applicable in recognition and prediction of critical situations in
nuclear power engineering industry as well as in other processes requiring safe and reliable operation.
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