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First of all this dissertation deals with position and speed control problems in
electric servo drives as well as with high precision position measurement closely
related to them. The mostly drive-specific part of it deals with optimal control of
transistor SRM converters with reduced switching item number.

The dissertation shows a nonlinear control with changing gain for electric
servo drives. This control provides positioning without overshoots as well as
constant braking time even in cases of strongly changing moment of inertia and
load. At constant-gain position control and zero load when moment of inertia
falls to the half of its maximum value the braking time increases to 1.5 - 2 times
larger although the maximum current limit would allow shorter braking time in

such cases.

THESIS 1

To provide constant loop gain in speed control loop with changing
parameters (moment of inertia and/or torque factor), parameter and signal
adaptive model reference adaptive control was developed. The adaptive
control can be applied in DC as well as switched reluctance servo drives.

Following from the structure of model reference parameter adaptive
control developed to provide constant loop gain in speed control loop with
changing gain (moment of inertia and/or torque factor) it makes easier to
reach overshootless as well as fast speed changing compensation caused by
jump in load. The algorithm even keeps its stability at fast changing, jump-

like load torque.

Model reference signal adaptive control is advised to provide constant
loop gain in speed control loop with changing parameters (moment of inertia
and/or torque factor) exposed to significant load. The approaching block
diagram of the adaptive control can be seen as extended version of the PF

controller, so one of the adaptation factors (which is the free parameter of the




adaptive control) is given. Both model reference adaptive controls drawn up can
be easily implemented, because the adaptation algorithms do not need angular

acceleration measuring.

THESIS 2

Current control of the reduced switching item number SRM drives
contain modified current reference signal. This method provides that
torque ripple would not be significantly higher at a Miller-kind (n+1)
transistor converter controlled n-phase drive - in other words a reduced
switching item number SRM converter feed - than at independent current

control in each phases carried out with 2n transistors.

THESIS 3

A new method can process the signals of analog (sinusoidal)
incremental encoders used in high precision speed and position measuring
without using hardware counter. Processing the sampled signals is
satisfying even at that high speeds where there is no possibility to sample in

each and every period.

This new result can be commonly put in words: angle change during
sample time at limited slope sinusoidal signal can also be determined when more
than one signal periods pass between two sampling. The conditions needed for
such determination are that the angle inside a period should be determinable in
the sampling moment, absolute value of the frequency changing rate should be
smaller than half of sampling frequency square, and frequency at the beginning
of the computation should be smaller than half of the sampling frequency. Thus
the result can be seen as the Shannon sampling rule's extended version for a

special case.




List of publications

Journal papers

I.

Diep, N.V.; Szamel, L.

Modern iranyitasi stratégiak alkalmazasa robothajtasok szabalyozasara
Elektrotechnika, 1990, Nov., pp.429-434

Borka Jozsef; Szamel Laszlo

Modern irdnyitasi stratégidk alkalmazasa robothajtasok irdnyitasara
Meérés és Automatika, 40.évf.,1992.1.szam 47-52

Hoscheler, B.; Szamel, L.

Up-to-date technique for easy high-accuracy position acquisition with sinusoidal
incremental encoders

Periodica Polytechnica Ser.Electrical Engineering.

1998. Vol.42, No.3. pp.337-345

Szamel, L.

Model reference adaptive control of ripple reduced SRM drives
Periodica Polytechnica Ser.Electrical Engineering.

2002. Vol.46, No.3-4. pp.163-174

Conference papers

5.

Diep, N.V.; Szamel, L.

Up-to-date Control Strategy in the Regulators of Robot Drives

PEMC'90, 6th Conference on Power Electronics .and Motion Control,
Budapest, 1-3 Oktober 1990, pp.811-815

Borka, J.; Szamel, L.

Modern strategy for controlling robot drives

Conference Automation'92,

Budapest, 18-19 February,1992, pp. 392-401

Borka, J.; Lupan, K.; Szamel, L.

Control aspects of switched reluctance motor drives

ISIE'93-Budapest, IEEE International Symposium on Industrial Electronics,
Budapest, June 1-3, 1993, Vol.1, pp. 296-300

Hoscheler, B.; Szamel, L.

Innovative technique for easy high-resolution position acquisition

with sinusoidal incremental encoders

PCIM'97, 34. International Conference on Power Conversion/Intelligent Motion,
Nirnberg, 10-12 June 1997, pp. 407-416

Vincze, K.; Szamel, L.; Halasz, S.; Schmidt, I.

Sliding mode position control of servodrives

SPEEDAM2000, Symposium on Power Electronics, Electrical Drives, Automation
& Motion,

13-16 June 2000, Ischia, Italy, pp.c3-23-¢3-27



10.

11.

12.

13.

14.

15.

Vincze, K.; Szamel, L.; Halasz, S.; Schmidt, 1.

Investigation of sliding mode position servodrive control

EPE-PEMC 2000, 9" International Conference on Power Electronics and Motion
Control,

Kosice (Slovak Republic), 5-7 September 2000, Vol. 6, pp.172-177

Szamel, L.

Ripple reduced control of switched reluctance motor drives

EDPE 2001, International Conference on Electrical Drives and Power Electronics,
Podbanské (Slovak Republic), 3-5 October 2001, pp. 48-53

Szamel, Laszlo

Adaptive Ripple Reduced Control of SRM Drives

SPEEDAM 2002, Symposium on Power Electronics, Electrical Drives, Automation &
Motion,

Ravello (Italy), 11-14 June 2002, pp. B4/19-B4/23

Szamel, Laszl6

Model Reference Adaptive Control of SRM Drives

EPE-PEMC 2002, 10" International POWER ELECTRONICS and MOTION CONTROL
Conference,

Dubrovnik & Cavtat (Croatia), 9-11 September 2002, pp.466, Full paper T11-007 on CD-
ROM

Szamel, L.

Parameter Adaptive Control of Switched Reluctance Motor Drives

EDPE 2003, International Conference on Electrical Drives and

Power Electronics,

Podbanské (Slovak Republic), 24-26 September 2003, pp.117-122

Szamel, Laszlo

Investigation of Model Reference Parameter Adaptive SRM Drives

EPE-PEMC 2004, 11" International POWER ELECTRONICS

and MOTION CONTROL Conference,

Riga (Latvia), 2-4 September 2004, Full paper A95117 on CD-ROM



