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1. Foreword

The Department of Electrical Drives. is one of the largest
departments of the Faculty of Electrical Engineering. It was created
in 1969 from the original Department of General Electrotechnice which
was a part of the Faculty of Mechanical Engineering from 1953, The
Department is responsible for education in the field of Heavy-Current
Electrical Engineering. The main aim is to prepare students for
careers in industry and’ for research. The Department offers Master of
Science and Doctor of Philosophy degrees.

The Department has 34 full academic staff, 6 researchers and 10
support staff.

The research carried out of the Department of Electrical Drives,
covers a broad field of interest. It is concentrated on_ controllable
electrical drives, power electronics converters with improved dynanic
properties, applicability studies of control theories to the control
of complicated drives (multi-motor drives of manufacturing lines,
drives of robots and manipulators) an on microcomputer implementation
of control algorithms and their hardware realization.

2. Faculty

Head Assoc.Prof. Jozef Fedor Ph..D.
Associate Head for research Assoc.Prof. Jaroslav Dudrik Ph.D.
Associate Head for education Assoc.Prof. Jén Fetyko Ph.D.

Division of Electrical Drives

Chief: Prof. Ladislav Zboray Ph.D.
Members: Prof. Jaroslav Timko Ph.D.
Assoc.Prof. Jén Fetyko Ph.D.
Assoc.Prof. Jaroslav Tomko Ph.D.
Assist.Prof.FrantiSek Durovsky
Assist.Prof.Stanislav Pé&ola
Assist.Prof.Marcela Haluskova
Ludovit Visnyi - researcher
Miroslav Nagy - researcher
Karol Daubner - Ph.D. Student
Anna ElSigovd - Ph.D. Student
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Assoc.Prof.
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Jozef Ondera Ph.D.
Imrich Pokorny Ph.D.
Juraj Oetter Ph.D.
Jaroslav Dudrik Ph.D.
Irena Kové&éovd Ph.D.
Frantisek Magyar Ph.D.
Peter Visnyi Ph.D.
Rastislav Uhrin
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Assist.Prof.
Assoc.Prof.

Assoc.Prof.

Assist.Prof,
Assist.Prof.
Assist.Prof.
Assist.Prof.

Pavol Struckel

Jozef Fedor Ph.D.
Michal Kostelny Ph.D.
2elmira Ferkovd ‘
Bartolomej Fedor Ph.D.
Pavol Zéskalicky Ph.D.
Jén Kanuch

Maridn Kerestiri
Miroslav Tvrdon

researcher
researcher
Ph.D student

= Ph.D.Student
- Ph.D.Student

of Motion and Process ‘Control Technology

Assoc.Prof. Michal Girman Ph.D.
Assoc.Prof. Viliam Fedék Ph.D.
Assoc.Prof. Pavol Fedor Ph.D.
Assist.Prof.Juraj Haluska Ph.D.
Assist.Prof.Ladislav Kiovsky
Assist.Prof.Stanislav Fedor
Assist.Prof.Daniela Perdukovéd

Rastislav Haréarufka
Peter Bober

Peter Ko&é

Jaroslav Maxim

= researcher

~ Ph.D,Student
- Ph.D.Student
= Ph.D.Student

Division of General Electrotechnics

Chief: Aésist.Prof.Stanislav Kovaléin Ph.D.

Members: Assist.Prof.Juraj Németh
Assist.Prof.Eva Dobosova
Assist.Prof.Dionyz Milly
Assist.Prof.Vliadislav Maxim
Assist.Prof.Vladimir Rogek
Assist.Prof.Jarmila Zilkova
Assist.Prof.Silvia Hrehorové

Other members: Maria Ritékové - technician
Katarina Godovi - technician
Veronika Majernikovd - secretary
Viera Grejtékovéa - technician
Branislav Tresa - technician
Peter Hajduk - technician
Anton Nagy - technician
Vasil Graban - technician
Pavel Chovanec - technician
Sona Juhdsové - technician

3. Overview of the Areas of Research

Following current research projects are carried out at the Department
of Electrical Drives for the period 1991-93.

1. State control of electrical drives
2. Control of AC drives fed by frequency converters

3. Software and hardware development for distributed control systems
for multimotor drives and drive complexes

4. Modern types of AC drives
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1. State control of electrical drives

Research activity of this group is concentrated on:

- State control design for nonlinear systems

- Nonlinear observer design for DC and AC drives

- Variable structure state control of drives

- Control of the drive system with elastic two-mass connection
~ State control for robot servosystem

Associated Faculty: Ladislav _Zboray, Jaroslav Tomko, Jén Fetyko,
Marcela Haluskovd, Stanislav Péola, Frantisek Durovsky, Juraj Németh,
Miroslav Nagy, Ludovit Visnyi, Karol Daubner

Concrete results

- realization of a DC drive position state control with observer

- realization of & DC drive with variable gtructure position control

= there is in realization state control of a DC series motor

- has been simulated state control of AC drives according to feedback
linearization method

~ was built the model of a mill with consideration of its elasticity

- has been completed the literature survey containing recent control
design methods for non-linear systems

~ wWere prepaired technical equipments and algorithms for drive control
(using transputer and signal processor)

Journal Papers: {1},[4),{5]
Conference Papers: (1],[4],{5]

2. Control of AC drives fed by frequency converters

Research activity of this group is focused on:

- Research and development of  frequency converters with
switched-off power semiconductor devices (bipolar transistors,
MOSFETs, IGBTs and GTO thyristors)

~ New control structures of AC drives

- Development and construction of laboratory prototypes of power

frequency converters ‘
~ Realization of laboratory prototypes of control circuits of AC
drives

Associated Faculty: Jaroslav Timko, Pavol Fedor, Jozef Ondera, Imrich
Pokorny, Peter Bober, Eva Dobosové, Jaroslav Dudrik, Peter Kosé¢é, Irena

Kovaéovd, Stanislav Kovalé&in, Peter Vidnyi, Rastislav Uhrin

In task solution

- there were ended works on one version of frequency converter with

" bipolar transistors

- was made software of control circuits of AC drives with AC machine
for field-oriented control

- were started wdiks on AC regulated drive linear machine

- is before ending the construction of laboratory prototype of
frequency converter with MOSFET transistor

~ was constructed system for resonancy frequency converter

- was worked up the theory of control by Fuzy sets and its application
"in the regulated drives

Journal Papers: [2], [3], [6]
Conference Papers: [23, [3)
Patents and Application of Patents: (1], [2], [3}, [4]), (51, (6]

Research activity of this group is concentrated on:
-~ Mathematical description of multimotor drives and appropriate
production technology from the view of control algorithms design
~ Control algorithms derivation on the basic of extension and
application of'existing multivariable control theories

- Development of corresponding software for automated design
control algorithmus using CAD

- Realisation of laboratory prototype of nmultimotor drive and
designed control system

Associated Faculty: Michal Girman, Viliam Feddk, Pavol Fedor, Juraj
Haludka, Ladislav Kiovsky, Stanislav Fedor, Daniela Perdukov4,

Rastislav Harcarufka, Jozef Borik, Branislav Tresa, Peter Bober,
Sylvia Hrehorovd, Jaroslav Maxim

Concrete results
- there was carried out and is being carried out research about the
state of problematics of program equipment of control systems drive




of drive complexes. For standard was taken the program equipment of

control system fy Siemens '

- for object programming it ,6is necestary to purchase the programming
language TOP SPEED MODULA 2 fy JPI. There are no financial means for
this at present time )

- for building the control system there was designed the configuration
and purchased the technical means MMS, KIRS, transputer modules, the
work is going on according to scheduled time

- a mathematical desscription of multi-motor drive complex and
analysis of needs and dimensioning the communication among the
single knots is planned for the year 1992/93

Journal Papers: 0
Conference Papers: [2]

) Research activity of this group is concentrated on:
- Controlled electrical drive with switched reluctance motor
- Analysis of properties of AC drives with new types of converter
a) Asynchronous motor fed by an indirect frequency converter with
a paralle)l high-frequency resonant circuit
b) Noise dampening in asynchronous motor fed by new types of

converters

Associatéd Faculty: Jozef Fedor, Frantisek Magyar, Juraj Oetter,
Michal Kostelny, Bartolomej Fedor, Pavol Struckel, Dionyz Milly,
Zelmira Ferkovd, Viadislav Maxim, Jé&n Kaiuch, Mariin Kerestiri

The research is worked out, all the points of the task are being

currently solved ‘

- there is realized the reluctance motor 2p1/2p2 = 6/4, P = 3 k¥

- the constructed functional model of. transistor converter is at
revival phase

- there is finished the electromagnetic design of reluctance motor

with the axial air gap. The design and manufacturing of stamping.

tools was finished

- there was carried out the research on the basis of which the model
of frequency converter with parallel resonance semicircuit is
designed. The converter is in the state of simulation

- there was worked out the theory and carried out the c¢ount of

exciting components of noice in magnetic field into an
induction motor with non-harmonic voltage

Journal Papers: 0
Conference Papers: {4}, (5]

4. Faculty Essays

Teachers

Jaroslav Timko
Professor
Ph.D., The Technical University of KoSice, 1976

His branch specialization is progresive control of AC drives fed
by power electronic frequency converters using AC asynchronous
machines and linear asynchronous machine

Ladislav Zboray
Professor
Ph.D., The Technical. University of Transport and Communications of
Z2ilina, 1964

His research interest includes application of

noniinear state
control methods for DC and AC electrical drives '

Jaroslav Dudrik
Associate Professor
Ph.D., The Technical University of Kosice, 1986

He is interested in area of power electronics. His research work

includes analysis and design of static power converters and their
control

Viliam Fed&ak
Associate Professor
Ph.D., The Technical University of Kosice, 1981

His research in last years has concentrated on the application on

air gap of
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themethods,af ‘modern/multivdriable .oantrol :theory ‘for  the control .
of .- multi+mator .drives. .Various ,:metheds wof .iithe': design' - of.
centralized .and.decentralized «controllers, ~rdbust.feedback . control
including observers have been investigated. A second area of
interest concerns the system identification and modelling of drive

systems

Jozef Fedor

Associate Professor
'« .Ph.D#¢!The Technical ¥Yniversity :of ‘Kosice, 1981 v
. He.works in areas of sgwitchipg ‘electrical - edircuitwand .switching:
o, SPPATALRE v sHe iis el se busy at-applisations sxofpowsr: semioonductor. .
- §o devioes,emd - dircuitsefor a mtch sarchnigue TR S R

4
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~ Pavol Fedor
i Associate Professor

e sPhiD. 4 The Technical; Iniversaty. of {Redice, 1985

sField ‘of his 'interest:iz.a software ifior automatizetion amd:cantrol

.+ velectrical . 'drives. Now ‘he . works =in region .6f- paraklel - and
yvoidiste ibuied pregranning and .applicd tian: software «for . transporter

, 5 8ystem

“3."Jén Fetyvko - - : B 3 i e e
...~ Associate Professor
s PheDe o The -Tedhnical *Undiversity of . Kedice, 1981
v His research :interest:.includes ' the idvnamic :approach: to-.motion
vo0 . generktion - of manipulation .roboets -.and :the -non-adaptive ' and
. adaptive .control of.electrical .servosystems for driving industrial

robots

Michal:Girman
. rAsspciate .Professor
Sy PhiDs s The :Technical -bniversity of Kosice,21981
i%Tieldfoinhis=interest.is~a software  -for .automation .. and U control

veystems: ‘Now -he « works, in;:, region: of ~“parallel..and”’ -distributed

4 yEYstenyimainlyprreal-tine-noftware) vmnd .mpw. ;control methods of .

__11_

programming-multitasking on PC&LAH and software for transputer
systems

Michal Kostelny

Associate Professor

Ph.D., The Technical University of Kos$ice,1983
He works in area of electrical machines.

Juraj Oetter

Associate Professor

Ph.D., The Technical University of Kosice, 1979

He aims at the new types of power semiconductor converters
scientifically. He specializes in the controlling of these mainly,
Last years he works in a research of microcomputer controlled
tranzistor converters for switched reluctance motors

Jozef Ondera

Associate Professor

Ph.D., The Technical University of Kosice, 1985

Field of his interest is design and control of power semiconductor

converter. His research in last years has focused on the solution
of direct-current converter.

Imrich Pokorny

Associate Professor

Ph.D., The Technical University of KoSice, 1980

His current interest includes inverters with and without DC line.
His present research deals with the design of resonance inverters,
He studies back influence on feeding 1line and the content of
higher harmonics in the output voltage and current

Jaroslav Tomko
Associate Professor 4
Ph.D., The Technical University of KoSice, 1981

He is specialized in modern methods of electrical drives control,
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particularly state space control, adaptive systems with time delay
and electrical drives for technological lines

Eva DoboSova
Assistant Professor

Her research interests include analysis and control electric power

systems. Her primary area of research is control of asynchronous
machine

Frantigek Durovsky

Assistant Professor

He is interested in control of electric drives especially state
‘space control, design of observers and creating of control
programs for electrical drives

Bartolomej Fedor

Assistant Professor

Ph.D., Moscow Power Engineering Institut, 1985

He works in area of switching electrical circuit and switching
apparatus. He is also busy at application of power semiconductor

devices and circuits for a switch technique

Stanislav Fedor
Assistant Professor

He is interested in computer control, SMT and Hybrid technology.

He was obtain some results in design of measuring instruments for

testing and diagnostic of energetic devices

Zelmira Ferkové

Assistant Professor

She is specialized in the field of electric machines
orientation on the research of switched reluctance motor

with
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Juraj Haluska .
Assistant Professor

Ph.D., The Technical University of Ko§ice, 1988

His interest is in the areas of digital control system, first of

all multiple processor systems and reliability of control systems

Marcela Halugkové

Assistant Professor

Her research interests include variable structure systems, sliding
and nonlinear which

mode operations, control of linear systems

have applications in electrical drives problems

Jén Kanuch .

Assistant Professor

He ig interested in design of disk step motor and disk reluctance
motor, also application of CAD methods in design of electrical
machines. and devices

Ladislav Kiovsky
Assistant Professor
He is interested in industrial control electronics, especially in

microcomputer peripheral electronic devices and interfaces for

motion and process control, applications of new types of
microcomputers and VLSI circuits like transputer and field
programmable gate arrays in automatic control systems, also in
microcomputer control of switched reluctance motor drive

Stanislav Kovalcin

Assistant Professor

Ph.D., The Technical University of Kosice, 1988

His field of work is power electronics, control of power

semiconductor converters by use of microcomputer technics and its

application in  the industry

|
|
|



Irena Kovacovéa

Assistant Professor

Ph.D., The Technical University of Kogice, 1988

The main direction of her work is power electronics. Her interest
is especialy concentrated on the application of power MOSFETs in
the circuits of power electronics

Vladislav Maxim

Assistant Professor

His area of interest is power electronics. He works in field of
frequency changers PWM with sinusoidal input current

Dionyz Milly

Assistant Professor

He is specialized in the field of frequency changers with
sinusoidal input and ouput currents and control circuits for
static power conwerters

Juraj Németh

Assistant Professor

He deals with problems of the models of freguency controlled AC
machines, especialy with field vector oriented control and with

control of the efficiency and power factor

Stanislav Pé&ola
Assistant Professor
He works in design and realisation of non-linear controllers of DC

series motor and PM synchronous motor

Daniela Perdukova

Assistant Professor

She is busy about a design method and new control structure for
the centralized controller of the multi-motor drive of
a production line in which the motors are mechanically coupled by

a continuous moving web. Model reference adaptive control systems

- 15 -

L% ire sxathesized by - . means - of - the Ljapumov.. Second *:Methad. Its

v ;. priority: consists in-guick: tuning/of; the.simple centroller,: which

secupres excellenb dynamic properties of:the system

Viadimir Rozek

Assistant Professor

Leed - Heis wpecialized in modern: methodsof’ electric drives contreol

.. Pavol Struckel
- Assigstant . Professor

iy Mig Anterestyvare? spotating . AC 1electrical .machines, respecially
rwu:*mmgnt&icffidid»éffdubeﬁandﬁnnifevaﬁ:&ndnetionwamdhines:?Beaidés@he
“ 3% idealmiwith. CAD -{Computer . Added Design). at. . sphere. .of.>ekecrical
i machines

e

. a PavolxZéskalicky
-y Assistant Professor

33 Ph':DuzevThey TochnicaFiliniverwmity of . Eodice. - 1984
Ceamey Hig v Pield of: imterestoare velectricval apparatus and machines

v Jaroslava. Zilkova
s sAssistant Prefessor
@ Her wmain vinterestsvvare -itr. the mrea “of theoty vandiwpractical
;application -of .process control

- Researchers

- Rastislav Harcarufka
. 'The. field of “his interest is a software for automation .and control
© .. systems (mainly. real-time-software). Now he ~works' .in . region of
ufvpaklbbehﬁandwdistribu&edlpnagvanming-mu&titaskingmohfPCL&;LAH-nnd
-software for transputer systems
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Frantisek Magyvar
Ph.D., The Technical University of Transport and Communications of
2ilina, 1969

His professional interest belongs to power electronics

particularty to power converters for controlled AC motor drivings.

Miroslav Nagy

His research interests include control of electrical drives state
feedback

control, control with an observer, application of
microcomputers to control
Ludovit Vignyi
He is interested in the field of electronics, computer technic
design applications of special microprocessors and other

integrated circuits at control of electrical drives

Peter Vigényi

Ph.D., The Technical University of Kogice, 1983

He is a specialist on digital speed and position control of
electric machines, He is interested especially in extremly high
dynamic performance and pPrecise electrical drives of small power

Research Publications

Journal Papers

Halugkové,M.: Application of sliding modes to DC motor control.
Elektrotechnicky ¢éasopis (in press)

Kovdéovd,I.: Nové zapojenie usmernovaéa. Elektrotechnicky éasopis
(v tladi). (New connection of rectifier - in press)

Kovdiovd,I., Kovd&,D.: A new connection of three phase rectifier,
Archiv fur Elektrotechnik (in press)

Zboray,L.: Entwurf einer Zustandsregelung mit Systemordnungs-
reduktions. Automatisierungstechnik 1991 (v tlagi)
(State control design with system order reduction - in pPress)

5. Zboray,L.: Nonlinear control for a synchronous motor. Trans. TU
Kosice Riecansky Sc.Publ., Cambridge (in press)
6. Varga,L., Gardos,M., Kovaléin,S., Klein,M.: Meranie krokovych

dotykovych napiiti a uzemnenf v elektrickych zariadeniach. Zbornik
Aktivu reviznych technikov el. zariadeni, Kosice 1991
(Measuring of step contact voltage and grounding in electrical

equipment)

Conference Papers

1. Fetyko,J.: Struktdry stavového riadenia servosystémov s dvojfézovym
motorom. Zbornik XXII. celostédtni elgktrlckych
pohonech, Plzen 1991 p.61-68
(Structures of state control of servosystems with two-phase motor)

konference o

induction
konf. EPE

2. Fedor,P., Fedédk,V., Bober,P., Timko,J.: Field oriented
motor drive with indirect rotor flux sensing. 4. europ.
91 Florencia, Sept. 1991 p. II.-214-217

3. Koval&in,S.: Siprava na meranie gzemnych odporov. Zbornik préac
z konf. SEKEL, Praha 1991
(Set for measuring ground resistances)

4TiMaxim.V., Tomko;J.: Bezkontaktny samonapdjatelny spinaé v nule.
Zbornik konf. SEKEL Praha 1991 p. 82-84

(A contactless self-fed switch in zero)

5. Tomko,J., Maxim,V.: Uprava meni¢a frekvencie typu RLL pre skaldrne
riadenie striedavého pohonu. Zbornik konf. SEKEL Praha 1991 p.114
- 118
(Arrangement of frequency converter type RLL for the scalar control
of AC drive)

S Ay

R
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Patents

1. Kovdéovd,I., Kovédé,D.: Zapojenie generdtora impulzov pre riadenie
trojfézového tranzistorového usmernovada. AO &.274 382
(Connection of pulse generator for
transistor rectifier)

control of three-phase

2. Simkov4,I., Kovdé,D.: Zapojenie éislicového generétora impulzov.
AO &. 272 492 {Connection of digital-pulse generator)
AY

3. Simkovi,I., KovédZ,D.: Zapojenie étvorkvadrantového impulzového
meniéa s vykonovymi polom riadenymi
8 M kandlom. A0 &. 274 359

{Connection of fourquadrant DC converter with power MOSFET with
-N channel)

tranzistormi typu MOS

Application of patents

4. Kovééov4,I., Kovdé,D.: Zapojenie galvanického oddelovacieho é&lena
8 optrénmi.

(Connection of galvanic separating unit with optrons)

5. Kovééovd,I., Kovéé,D.: Zapojenie prepidtovo-nadpriidove j ochrany

vykonovych polom riadenych tranzistorov.

(Connection of overvoltage-overcurrent protection of power FET
transistors)

6. Pokorny,I.: Zapojenie na

vypridzdnenie rezonanénych obvodov
rezonanénych menidov frekvencie.
(Connection for reseting of resonance circuits of resonance

frequency converters)

- 19 -

6. Current Postgraduates and Projects

Ph.D. Students in 1991

1.

Bober Peter: MSc. 1989 TU Kosice
Ph.D., dissertation title:

Digital control of drive with AC motor
Thesis Advisor: Fedar Pavol

Cverdko Jan: MSc. 1989 TU Kogice

Ph.D.,dissertation title:

Adaptive control of strip’s elongation in the finishing cold-
strip mills

Thesis Advisor: Jian Fetyko

Daubner Karol: MSc. 1990 TU Kosice
Ph.D., dissertation title:

Drive control with flexible connection
Thesis Advisor: Jaroslav Tomko

Dobosov4d Eva: MSc. 1987 TU Kogice

Ph.D., dissertation title:

Phase control of small-power AC machines
Thesis Advisor: Jaroslav Vlad&r

Elsigovd Anna: MSc. 1991 TU Kogice
Ph.D., dissertation title: still not estimated
Thesis Advisor: Jidn Fetyko

Ferkovd Zelmira: MSc. 1987 TU KoSice

Ph.D., dissertation title:

Contribution to the theory of reluctance motor
Thesis Advisor: Fedor Simkovic

Haluskova Marcela: MSc. 1986 TU Ko§ice

Ph.D., dissertation title:

Application of the variable structure state control concept for
dc motor position control

Thesis Advisor: Ladislav Zboray

*

B A
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9. Kerestiri Marién: MSc.

14 .Perdukovéd Daniela: MSc.

15.Struckel Pavol: MSc,

- 20 -

8. Kahuch Jén: MSc. 1987, TU Kogice

Ph.D., dissertation title:

Contribution to the solution of pulse-wise fed motors with the

axial air gap
Thesis Advisor: Michal Kostelny

Ph.D., dissertation title:

Power semiconductor switch without backward influence

Thesis Advisor: Jozef Fedor

10.Kosé Peter: MSc.1988 TU Kodice

Ph.D., dissertation title:

Application of fuzzy contrel in the electrical drives

Thesis Advisor: Vilipm Fedak

11.Maxim Jaroslav: MSc. 1991 TU Kogice
Ph.D., dissertation title: still not estimated

Thesis Advisor: Viliam Fedik

12.Maxim Vladislav: MSc. 1988 TU KosSice

Ph.D., dissertation title:

Fourquadrant frequency converter with the limited

the mains
Thesis Advisor: Juraj Oetter

13.Németh Juraj: MSc. 1990 TU Ko3ice

Ph.D,, dissertation title:

State control of asynchronous motor

Thesis Advisor: Ladislav Zboray

Ph.D., dissertation title:

Control of multimotor drive with mechanical linkage

Thesis Advisor: Pavol Fedor

Ph.D., dissertation title:

Exciting components of magnetic
induction motor with non-harmonic voltage

1990 TU Kosice

1989 TU Kogice

1990 TU KoSice
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Thesis Advisor: Ladislav Hruskovié

16.Tvrdoh Miroslav: MSc. 1991 TU Kosice
Ph.D., dissertation title: still not estimated
Thesis Advisor: Michal Kostelny

17.Uhrin Rastislav: MSc. 1990 TU Kosice
Ph.D., dissertation-title:
Frequency conyertef with the switch units with the wuse of
progressive semiconductor devices
Thesis Advisor: Imrich Pokorny

7. Seminars, Colloquia and Visitors

Seminars

The Department of Electrical Drives conducts a series of scientific
seminars to encourage the informal mingling of faculty and graduate
students.

Conference

Department of Electrical Drives is an organizer of International
Conference on Electrical Drives and Power Electronics which is held
every second year in Kosice.

The next conference will be held on Sept. 14-16, 1992

International Cooperation

The Department of Electrical Drives is involved in the TEMPUS
project. JEP coordinator is the Napier Polytechnic from UK and the
participating institutions are Technical University of Miskolc,
Technical University of Ko&ice, Politecnica de Valencia and

H:
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; . Mr. Miguel Angel Ordonez Alfonsin - student
Politecnico di Torino. The Project is aim at the folloving areas:
development of the overall course structure, development of
curricula an& syllabuses, development of experimental and hands-on
work programmes, organisation and planning of student training 8. Joint Projects with Industrial Sector
prlacenmets, lecturing on the course microcomputer controlled drive
systems in Industrial automation.

Madrid, Spain

1 Struckel,P., Kanuch,J.: Measures of charakteristics in

asynchronous motors fed from transistor converter MINIREG-M

Visitors .Jék Tomko,J. et al: Development of control algorithms of

- winders TS8P 1700
January 1, 1991 - December 31, 1991

Prof. Sinclair Gair
Napier Polytechnic
United Kingdom \

Prof. Manuel Pineda Sanchez
Universidad Politechnica de Valencia
Spain

Prof. Attila Gati .
The Technical University of Miskolc
Hungary

Prof. Tivadar Szarka .
Technical University of Miskolc
Hungary

Prof. Francesco Profumo
Politecnico di Torino
Italy

Dr.Ing. Marek Rozycki
Politechnika Lubelska
Lublin, Poland

Dr.Ing. Jan Kolano
Politechnika Lubelska
Lublin, Poland
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