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Course name
Traction and electric vehicle power systems [S2Elenerg1>SZTiPE]

Course

Field of study Year/Semester
Electrical Power Engineering 1/2

Area of study (specialization) Profile of study
Renewable Sources and Storage of Energy general academic
Level of study Course offered in
second-cycle Polish

Form of study Requirements
full-time compulsory
Number of hours

Lecture Laboratory classes Other
30 0 0
Tutorials Projects/seminars

0 30

Number of credit points

4,00

Coordinators Lecturers

dr inz. Michat Krystkowiak
michal.krystkowiak@put.poznan.pl

Prerequisites
Knowledge - Basic information in the field of electronics and power electronics

Course objective

Getting to know the properties of semiconductor elements. Getting to know the structure and principles of
operation of classic and modern converter systems used in power supply systems for electric traction and
electric vehicles. Getting acquainted with the probematics of the impact of power electronic systems on the
power grid and methods of improving the quality of electricity conversion. Getting to know the systems
enabling the recovery and storage of electricity.

Course-related learning outcomes

Knowledge:

1. the student should have knowledge of the construction and principles of operation of classic and
modern converter systems used in power supply systems for electric tracking and electric vehicles.
2. the student should have knowledge of the methods of limiting the adverse impact on the supply

network of power electronic systems.

3. the student should know the idea behind the operation of selected energy recovery and storage



systems used in electric traction and in electric vehicles

Skills:

1. the student will be able to use the knowledge in the field of construction and principles of operation
of converter systems used in electric traction and in electric vehicles.

2. the student will be able to propose a solution to reduce the negative impact of power electronic
traction systems on the supply network.

3. the student will be able to analyze whether it is possible to recover and store electricity in the
selected system

Social competences:

1. the student understands the importance of knowledge in solving problems and improving
professional, personal and social competences.

2. the student is aware that knowledge and skills very quickly become obsolete in technology.

Methods for verifying learning outcomes and assessment criteria
Learning outcomes presented above are verified as follows:

Learning outcomes presented above are verified as follows:

Lecture:

- assessment of knowledge and skills demonstrated in the solved written test of a problem nature,
- continuous assessment, rewarding activity and substantive content of the statement.

Design:

- continuous assessment, rewarding activity and substantive content of statements,

- evaluation of the completed design task.

Programme content

Lecture:

Semiconductor elements and their properties. Complex rectifier systems with series and parallel
connection, control algorithms in complex rectifier systems with series connection (symmetrical and
sequential control), power transistor rectifier systems with improved transformed energy ratios,
transistor power rectifier systems with the possibility of reactive power and distortion compensation,
power rectifier systems with a voltage modulator in a DC circuit, modern power rectifier systems with a
current modulator in a DC circuit, active parallel compensation in traction power rectifier systems, local
energy storage cooperating with dedicated power electronics systems (issues including energy recovery
and storage), systems enabling energy return to the alternating voltage network while ensuring high
quality factors of the converted electricity, systems enabling energy storage in electric vehicles, y
charging and supervision of various types of accumulator batteries, selected structures of drive
converters.

Design:

Selection of semiconductor elements and conditions of their proper operation. Principles of designing
security and measurement systems in power electronic systems dedicated to supplying electric traction
and electric vehicles. Design and simulation tools supporting the implementation of the project. Designs
of selected power electronic transformers dedicated to electric traction power supply systems and
electric vehicles.

Course topics
none

Teaching methods

Lecture: presentation of issues with the use of multimedia, illustrated with examples given on the board,
discussion on problem issues, results of simulation models research.
Project: results of simulation studies, discussion of problematic issues, use of design tools.
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Breakdown of average student's workload

Hours ECTS
Total workload 100 4,00
Classes requiring direct contact with the teacher 60 2,50
Student's own work (literature studies, preparation for laboratory classes/ | 40 1,50
tutorials, preparation for tests/exam, project preparation)




