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Cel przedmiotu

To provide knowledge about: topologies and control techniques of converter drives in effective processes of energy transformation including local and remote control, transfer
of basic knowledge on the management and control of converter drives with particular emphasis on efficiency criteria, energy consumption and operating costs.

Forming skills in the area of selection of converter drive, control and regulation methods and determination of environmental impact and energy consumption.

Forming skills in the area of selection of converter drives according to mechanical requirements of driven machine and energy efficiency.

Wymagania wstepne
Electrical machines and drives, Principles of power electronics

Zakres tematyczny
High efficiency power electronic converters and electric machines.

Losses in electric motors. Power balance and energy efficiency, Motor efficiency standards. High efficiency motor technology.
Dynamics of electric drives. Dynamic equations of drive systems. Models of electric motors and systems for speed and torque control.
Power converter drives. Two- and four quadrant asynchronous drives. DC converter drives, permanent magnet and reluctance converter drives. Brushless DC motors.

Control methods of converter drives. Scalar control. Field oriented control. Direct torque control. Sensorless control. Automatic control systems for speed, torque and position.
Dynamics of closed loop drive systems. Follow-up and position servo drives.

Metody ksztatcenia
Lecture

Laboratory exercises

Efekty uczenia sie i metody weryfikacji osiggania efektéw uczenia sie
Opis efektu Symbole Metody weryfikacji Forma zajeé

efektow
Can distinguish speed, torque and position control systems. ® sprawdzian z progami punktowymi ® Laboratorium

¢ wykonanie sprawozdan

laboratoryjnych
zaliczenie - ustne, opisowe,
testowe i inne
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Opis efektu

Can distinguishe and characterize scalar as well as field oriented control methods.

Student is able to apply known mathematical methods and mathematical models -
can use them in order to analyze and design drive systems.

Can point the advantages and disadvantages of drives: two- and four-quadrant
asynchronous drives, DC converter drives, synchronous and reluctance motors and
brushless DC motors.

Can choose the proper converter drive on the basis of the economic and technical

analysis.

Can point the losses in electric motors, motor efficiency standards and high
efficiency motor technology.

Warunki zaliczenia

Lecture - obtaining a positive grade in written or oral exam.

Symbole

efektow

Metody weryfikacji

sprawdzian z progami punktowymi

zaliczenie - ustne, opisowe,
testowe i inne

biezaca kontrola na zajeciach
wykonanie sprawozdan
laboratoryjnych

zaliczenie - ustne, opisowe,
testowe i inne

biezgca kontrola na zajeciach
zaliczenie - ustne, opisowe,
testowe i inne

biezaca kontrola na zajeciach
zaliczenie - ustne, opisowe,
testowe i inne

kolokwium
zaliczenie - ustne, opisowe,
testowe i inne

Laboratory - the main condition to get a pass are sufficient marks for all exercises and tests conducted during the semester.

Calculation of the final grade: lecture 50% + laboratory 50%
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