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POZNAN UNIVERSITY OF TECHNOLOGY

EUROPEAN CREDIT TRANSFER AND ACCUMULATION SYSTEM (ECTS)

COURSE DESCRIPTION CARD - SYLLABUS

Course name
Smart distribution grids [N2Elenerg1-ISD>ISR1]

Course
Field of study
Electrical Power Engineering

Year/Semester
2/3

Area of study (specialization)
Smart Grids

Profile of study
general academic

Level of study
second-cycle

Course offered in
Polish

Form of study
part-time

Requirements
compulsory

Number of hours
Lecture
10

Laboratory classes
0

Other
0

Tutorials
0

Projects/seminars
0

Number of credit points
1,00

Coordinators
dr inż. Krzysztof Łowczowski
krzysztof.lowczowski@put.poznan.pl

Lecturers

Prerequisites
Fundamental knowladge in electrical power engineering - short-circuit calculations, calculations of power 
flows, etc. Knowledge about the elements of a traditional power grid and knowladge about principles of 
operation of power grids. Knowledge about basic control systems and power system protection.

Course objective
Knowledge about principles of operation of the active elements control system and smart switches. 
Knowledge about distributed measurement techniques, both electrical and nonelectrical meassurands in 
the context of detection of failures and pre-failures conditions. Knowledge about methods of improvement 
of the electrical network in the context of optimized operation and planning of electrical network 
development. Knowledge about current issues connected with power system operation.

Course-related learning outcomes
Knowledge:
the student has knowledge in the field of power system control and the use of power system protection
with the use of ict
the student has well-established knowledge in the field of construction of power grids, the phenomena



2

occurring in them, operating states and methods of analysis in relation to conventional solutions, smart
grids and distributed generation

Skills:
the student is able to use numerical methods and it tools to design and analyze the operation of
electrical power protection automation systems

Social competences:
the student correctly identifies and resolves dilemmas related to the broadly understood energy
security; can think and act in a creative and entrepreneurial manner; understands the need for actions
to make the society aware of the development of the power industry, but also to reduce the risks it
brings

Methods for verifying learning outcomes and assessment criteria
Learning outcomes presented above are verified as follows:
Learning outcomes presented above are verified as follows:
-assessment of knowledge and skills shown in the written test; the colloquium consists test and open-
ended questions with different scores; pass mark 50% of points + 0.5 points;
- continuous assessment in each class (rewarding activity);

Programme content
Smart metering and its role in modern power engineering. Distributed measurement systems. Distributed 
monitoring, control and security systems. Selected current issues

Course topics
Discussion of modern tools, e.g. quasi-dynamic power flows, harmonic flows, optimal power flows, 
sensitivity analysis and others
Presentation of the method of controlling reactive power compensation systems, taking into account 
transient states
Review of global solutions - sensors, mobile devices and computer systems supporting network asset 
management
Presentation of the FDIR system, synchro-check automation and cooperation of the distribution network 
with traction networks

Teaching methods
Lecture: multimedia presentation, illustrated with examples given on the board and examples of
computer simulations and other tools to support the operation of the power system. Discussion.

Bibliography
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1. Machowski J. "Regulacja systemu elektroenergetycznego", WNT, Warszawa 2017.
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4. Hoppel W. "Sieci średnich napięć. Automatyka zabezpieczeniowa i ochrona od porażeń".
Wydawnictwo Naukowe PWN, Warszawa 2017
5. Bień A. "Systemy pomiarowe w elektroenergetyce". Wydawnictwo AGH, Kraków 2013
6. instructions of transmission grid"s operation and maintenance.
Additional
1. Toledo F. "Smart metering handbook". PennWell Corporation, Tulsa 2012
2. Salman K.S. "Introduction to the Smart Grid". Institution of Engineering and Technology, London 2017
3. Momoh J.A. "Smart grid: Fundamentals of design and analysis". Wiley-IEEE Press, 2012
4. Borlase S. "Smart grids: infrastructure, technology and solutions". CRC Press, 2012
5. Olejnik B. "Adaptive Zero-Sequence Overcurrent Criterion for Earth Fault Detection for Fault Current
Passage Indicators in Resistor Grounded Medium Voltage Networks". IEEE Access, vol. 9, 2021, s. 63952-
63965
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6. Olejnik B. "Alternatywne metody pomiaru średniego napięcia w elektroenergetycznej sieci
rozdzielczej". Poznan University of Technology Academic Journals. Electrical Engineering. Issue 78, 2014,
s. 97-104.

Breakdown of average student's workload

Hours ECTS

Total workload 25 1,00

Classes requiring direct contact with the teacher 10 0,50

Student's own work (literature studies, preparation for laboratory classes/
tutorials, preparation for tests/exam, project preparation)

15 0,50


