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Principles for decentralized electricity generation destroyed during military operations in Ukraine

 Expected discipline learning outcomes

dr hab. inż. Zbigniew Skibko, prof. PB; dr inż. Zbigniew Sołjan

2025

Programme content

Lecture
Types, functions, condition and expected development and reconstruction of power systems destroyed during 
military operations in Ukraine

Power system configurations and reconstruction of the electrical lines destroyed during military operations in 
Ukraine
Calculation methods of current and power distribution
Calculation of losses and voltage drops in electrical transmission and distribution systems
Short circuits in power systems - types, sources, effects
Calculation of short circuit currents and determination of wire cross-sections for short circuit current
Reactive power compensation
Power quality parameters
Calculation methods for power and electricity loss in the elements of the power system
Principles and methods of voltage regulation in power systems - regulation with additional voltage, regulation with 
a change in network parameters, regulation with a change in reactive power flow

Project

Calculation:

Student workload related to:

participation in lectures
participation in other forms of activities
participation in an examination
participation in consultations
completion of professional training
preparation for passing a  lecture/an examination
preparation for practical classes

Total number of hours:
Total number of ECTS credits:

Course form(s)                                        
and number of hours

Winter
5

2025/2026

To introduce students to complex systems and advanced construction solutions for power systems and the matching of 
equipment used in these systems especially destroyed during military operations. To explain to students the principles of 
decentralized energy generation destroyed during military operations. To introduce students with the experience and 
challenges of reconstruction of the power network infrastructure destroyed during military operations. To train students in 
the design of complex power systems and the requirements of standards and regulations that newly designed 
transmission lines should satisfy. To design a part of a power system. Training in the ability to take measurements and 
analyze parameters characterizing specific operating states of electrical power systems (both during normal and fault 
conditions).

Lecture:
Transmission, district and regional networks, their relationships and overall functions in the National Power System 
(NPS) in normal conditions and destroyed during military operations. Design solutions for overhead and cable power 
lines (distribution and transmission). Power and energy losses in power systems and energy transmission efficiency. 
Symmetrical and asymmetrical short circuits in power systems. Influence of atmospheric conditions on the operation of 
overhead lines. Wire stress, stress patterns, stress types and state equation. Wire hanging methods, limitations. 
Operation of power lines in fault conditions especially destroyed during military operations. Decentralization of electricity 
generation of the power system destroyed during military operation.
Project:
Calculation of tension forces of wires. Calculation of wire sag for specific conditions. Identification of minimum height for 
wire hanging. Decision on wire hanging method – limitations. Specification of insulators. Specification of pole shape and 
wire configuration parameters. Assembly boards and charts.
Laboratory class:
Measurements and analysis of parameters characterizing specific operating states of power systems. Cable fault 
detection. Study of voltage drops and power losses. Study and analysis of short circuits in power systems. Study and 
analysis of power quality parameters.

Other information about the course content of the course refers to the principles of sustainable development
the course is related to the scientific activity conducted at the University

BIALYSTOK UNIVERSITY OF TECHNOLOGY                                                               Faculty of Electrical Engineering

Electrical Engineering Bachelor's degree

Course name Designing of electrical networks E IS-FEE-10077W
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Course coordinator Date:dr hab. inż. Zbigniew Skibko, prof. PB; dr inż. Zbigniew Sołjan 24.03.2025

Basic references

Schavemaker P., Sluis L., Electrical Power System Essentials, John Wiley and Sons, Second Edition, 2000.
Grainger J., Power System Analysis (Si), McGraw-Hill Education, 2016.
Dugan R.C., et all, Electrical Power Systems Quality, Thrid Edition, 2000.

Krischen D.S., Fundamental Concepts and the Transition to Sustainability, John Wiley and Sons, 2024.

Collective study, Electric Power and Energy Distribution Systems: Models, Methods, and Applications, John Wiley 

Supplementary references
Wang X.F., et all, Modern Power Systems Analysis, Springer, 2008.

Collective study, Power quality in Moder Power Systems, Elsevier, 2020.

Kiessling F., et all , Overhead Power Lines: Planning, Design, Construction, Springer, 2003. 

Project realization P
Project realization P
Project realization P
Laboratory report realization LC
Class work LC

                                                                                        Skills: the student can

Methods of verification of learning outcomes Course form subject to verification

Test exam L
Test exam L
Test exam L

apply the principles of matching electrical equipment in distribution 
and transmission systems
design advanced electrical power systems using standards and 
catalogues to correctly match the equipment
prepare project documentation for a part of the power distribution and 
transmission system
perform measurement analyses of parameters characterizing the 
operation of the power system, interpret the results and formulate 
conclusions

                                                                      Social competence: the student is ready to
work in a team and prepare and implement a work schedule to 
achieve the required goal

Conditions of crediting

more than 51% of the possible points
correct project design and correct answers to the questions asked
correct completion of exercises and reports of completed exercises

Expected learning outcomes
Expected learning outcomes defined for the 

field of study   
______________________________________ 

Knowlegde       Skills      Social competence
                                                                         Knowledge: the student knows and understands

construction and principles of operation of advanced and complex 
power systems
advanced and modern technical solutions for the construction of 
distribution and transmission power systems
fundamental phenomena in distribution and transmission systems

Teaching methods                                              
(online classes)

lecture with multimedia presentation

Forms of crediting

written exam: test
project realization and project defense
completion of exercise, reports

Study and analysis of the power quality parameters
Identifying faults in cable lines
Study of current and voltage asymmetry in power systems
Study of ground faults in medium-voltage networks
Study of voltage drops and power losses in power systems
Reactive power compensation

Teaching methods                            (on-
site classes)

lecture with multimedia presentation
practical project
experiments

Calculation of cable tension strengths
Calculation of cable overhangs for specific conditions
Specification of the minimum installation height for wires
Option for installing the wires - regulations
Matching types of insulators
Specification of the pole profile and the parameters for the wires
Assembly instructions and charts

Laboratory classes


