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Wyktad 30 2 - - Zaliczenie na
ocene

Laboratorium 30 2 - - Zaliczenie na
ocene

Projekt 15 1 - - Zaliczenie na
ocene

Cel przedmiotu
1. To familiarize students with the clamping properties and limit parameters of basic power electronic connectors as well as the topologies and properties of basic power
electronic converters AC / DC,DC / DC, AC / AC and DC / AC.

2. Developing students' understanding of the basic issues regarding the quality of electricity conversion.
3. Developing skills in the selection of the type of power electronic converter in the field of power engineering.

Wymagania wstepne

electrical engineering, physics

Zakres tematyczny

Basic power electronics systems (general characteristics). Historical outline of power electronics. Application area. Types of power electronic converters (PE), their
classification and basic functions. Liaison work of semiconductor devices and their thermal models. Basic parameters and assessment of the quality of PE transformation.
Coefficients: efficiency, higher harmonics, power, deformation, displacement, asymmetry in the conditions of distorted current.

Non-controlled and controlled rectifiers (AC / DC converters). Topologies and properties of one- two- and six-pulse non-controllable rectifiers. Single and three phase thyristor
rectifiers with phase control. Impact of rectifiers on the power source. Examples of applications. DC voltage and DC stabilizers (DC / DC converters). Topologies and properties
of buck, boost, buck-boost and bridge type impulse stabilizers with PWM control. Examples of applications.

Single-phase AC controllers (AC / AC converters, f1 = 2). Semiconductor relays and thyristor controllers. Phase and integration control. Thyristor controller operation with R and
RL load. Static characteristics, power factor. Transistor Drivers. Examples of applications.

Inverters (DC / AC converters). Single phase voltage and current inverters. Operation and properties of transistor inverters at various loads. PWM control technique in inverters.
Voltage and frequency regulation methods. General characteristics of the operation of a three-phase voltage inverter with rectangular modulation and PWM sine type. Examples
of applications.

Problems and development trends of power electronics systems. Intelligent power modules, multi-level systems, resonance systems. Development prospects.

Metody ksztatcenia
Lecture: conventional lecture, discussion, consultation.

Laboratory: discussion, consultation, group work, laboratory exercises.

Project: individual project, group project

Efekty uczenia sie i metody weryfikacji osiggania efektéw uczenia sie



Opis efektu Symboleefektéw Metody weryfikacji Forma zajeé

Has elementary knowledge about the clamping properties of basic power ® biezaca kontrola na zajeciach ® Wyktad
electronic connectors and about the basic functions of power electronic ® egzamin - ustny, opisowy, testowy i ¢ Laboratorium
converters inne
Has elementary knowledge of the areas of application of power electronic ® hiezaca kontrola na zajeciach ¢ Laboratorium
converters ¢ projekt ® Projekt
® wykonanie sprawozdan
laboratoryjnych
Has elementary knowledge of topologies and properties of AC / DC, DC / DC, ® biezaca kontrola na zajeciach ® Wyktad
AC / AC and DC / AC power converters ® egzamin - ustny, opisowy, testowy i ¢ Laboratorium
inne ® Projekt
® projekt

Warunki zaliczenia
Lecture - the condition of passing is obtaining a positive grade from the summary test.

Laboratory - the pass condition is to obtain positive grades from all laboratory exercises carried out under the program.

Project - the condition for getting credit is obtaining positive grades from all project tasks
Components of the final grade = lecture: 40% + laboratory: 30% + project: 30%
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