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Course name
Energy Security [S1Eltech1P>PO-E-BE]

Course

Field of study Year/Semester
Electrical Engineering 3/5

Area of study (specialization) Profile of study

- practical

Level of study Course offered in
first-cycle Polish

Form of study Requirements
full-time elective

Number of hours

Lecture Laboratory classes Other
15 0 0
Tutorials Projects/seminars

15 0

Number of credit points

2,00

Coordinators Lecturers

dr hab. inz. Krzysztof Walczak prof. PP
krzysztof.walczak@put.poznan.pl

Prerequisites

Basic knowledge in mathematics, physics, electrical circuits, electrical power engineering and electricity
transmission and distribution. Basic knowledge in terms of design, construction and operation principles of
power equipment. Ability to self-study effectively topics related to the chosen field of study and combine
knowledge acquired in previous courses. Awareness of the need to extend competences, readiness to
cooperate within a team.

Course objective

Gaining knowledge on shaping security of complex energy systems and familiarizing with the forecasts of
changes in the energy sector concerning reliability of energy supply. Acquainting with issues related to
reliability of electricity supply, generation adequacy in the power system and system failures.
Understanding indicators determining the reliability and adequacy of electricity supply. Getting to know
types of back-up power supply systems and methods of their selection. Practicing calculation methods for
the symmetrical and asymmetrical short-circuits in the power system. Acquainting with different types of
earthing used in electrical networks and related constructions, earthing requirements, methods of their
design and typical construction solutions.

Course-related learning outcomes



Knowledge:

1. Student has knowledge in the field of safety of energy generation, reliability of electricity supply and
related problems.

2. Student has knowledge in the field of short-circuit calculations and electric shock protection in
electrical networks, as well as methods of providing backup power supply for consumers.

3. Student is able to define new development directions in the area of increasing reliability and
adequacy of power systems.

Skills:

1. Student is able to integrate data from various literature sources and assess energy security and
reliability of electricity supply for the considered power system.

2. Student is able to prepare and deliver a presentation on security issues and power networks.

Social competences:

1. Student is aware of the need to search for new solutions to improve reliability of electricity supply
and power system"s safety.

2. Student is aware of the need to take actions to increase energy security.

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:

- knowledge and skills assessment through a problem-based written test,

- continuous assessment of student"s skills and competences during each class (rewarding attendance and
active participation in the classes).

Laboratory:

- assessing and rewarding student"s preparation for classes and knowledge necessary to carry out
laboratory exercises,

- assessment of reports on carried out laboratory exercises,

- assessment of knowledge and skills acquired in class by written test.

Project:

- assessment knowledge and skills concerning the project tasks, evaluation of the reports and
presenations on completed tasks,

- additional points for active paritcipation during classes, in particular for the ability to cooperate within
a team that handles that project task.

Programme content

The subject will cover issues related to the broadly understood energy security of Poland and the world.
The program content includes the issues of energy potential, modern technologies for generating energy
based on conventional and renewable resources, as well as the assessment of threats to energy supplies
resulting from various factors. Current strategies and goals of sustainable energy policy of Poland and the
European Union will also be presented.

Course topics

Lecture:

The lectures will cover in detail such issues as: fuel resources and modern technologies for energy
generation and transmission, sustainable EU energy policy in the field of reducing harmful emissions,
supporting renewable sources and improving energy security and the corresponding Polish Energy Policy,
diversification of energy sources taking into account various generation technologies, clean coal
technologies, threats to the security of energy supplies using various energy carriers and methods of their
assessment and reduction, system failures as a feature of large complex systems and basic principles of
defense and reconstruction of power systems during emergency states and after failures.

Tutorial:

The exercises will analyze threats to the security of energy supplies using different energy carriers and
methods of their assessment and reduction. Possible scenarios for the structure of generation and
selection of sources will also be presented.

Teaching methods



Lecture: multimedia presentation, illustrated with examples given on the board, discussion elements
Tutorial: solving tasks on the board
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Breakdown of average student's workload

Hours ECTS
Total workload 60 2,00
Classes requiring direct contact with the teacher 35 1,00
Student's own work (literature studies, preparation for laboratory classes/ | 25 1,00
tutorials, preparation for tests/exam, project preparation)




