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General information 

Summary 

The discipline is aimed at determining the fundamental principles of organizational structure and the 
basics of operational dispatch control in the power industry of Ukraine. 
 

Course objectives and goals 

Formation of knowledge on the fundamental theoretical principles and technological processes of the 
operation of the electric power industry. 
 

Format of classes 

Lectures, workshops, self-study, consultations. Final control in the form of an exam 
 

Competencies 

К01. The ability to search, process, and analyze information from various sources. 
К05. The capability to make informed decisions. 
К11. The application of theoretical knowledge, scientific, and technical methods to solve problems in the 
fields of electric power engineering, electrical engineering, and electromechanics. 
К14. The ability to develop and implement measures to enhance the reliability, efficiency, and safety in 
the design and operation of equipment and facilities in the fields of electric power engineering, electrical 
engineering, and electromechanics. 
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К18. The ability to investigate and identify problems, including those related to environmental 
protection, sustainable development, human health and safety, and risk assessment in electric power 
engineering, electrical engineering, and electromechanics. 
 

Learning outcomes 

ПРН 2. Analyze processes in electrical, electrical engineering, and electromechanical equipment, as well 
as related complexes and systems. 
ПРН 3. Identify options for improving the energy efficiency of electrical, electrical engineering, and 
electromechanical equipment, and corresponding complexes and systems. 
ПРН 4. Determine plans for improving the reliability, safety of operation, and extending the lifespan of 
electrical, electrical engineering, and electromechanical equipment and corresponding complexes and 
systems. 
ПРН 13. Solve professional tasks related to the design, installation, and operation of electrical, electrical 
engineering, and electromechanical complexes and systems. 
 

Student workload 

The total volume of the course is 90 hours (3 ECTS credits): lectures - 32 hours, workshops - 16 hours, 
self-study - 42 hours. 
 

Course prerequisites 

To successfully complete the course, it is necessary to have knowledge and practical skills in the following 
disciplines: СП 4 "Theoretical Foundations of Electrical Engineering", СП 11 "Electric Power Stations and 
Substations", and  СП 9 "Electrical Systems and Networks". 
 

Features of the course, teaching and learning methods, and technologies 

Lectures are conducted interactively using multimedia technologies. Problem-oriented lectures are one of 
the most important elements of problem-based learning for students. They involve, alongside the 
presentation of the main lecture material, the identification and discussion of a set of problem-based, 
debatable issues that are insufficiently developed in science and have practical relevance. Problem-
oriented lectures feature in-depth material argumentation, fostering independent creative thinking in 
students and imparting cognitive skills. Students become participants in scientific research and problem-
solving situations. 
Discussions involve the exchange of opinions and views among participants on the given topic (question). 
They also stimulate critical thinking, help in shaping perspectives and convictions, develop the ability to 
formulate and express thoughts, and teach the assessment of other people's suggestions. 
The case method is an approach for analyzing specific situations, which brings the learning process closer 
to the practical activities of professionals. It involves the consideration of problem situations during the 
study of educational material. 
Presentations are speeches delivered to an audience and are used for presenting specific achievements, 
results of group work, reports on the completion of individual tasks, and project work. Presentations can 
be either individual, such as a presentation by one audience member, or collective. 
 

Program of the course 

Topics of the lectures 

Topic 1. Energy Sector Overview and Future Prospects. 
Assessing the current state of the energy sector and its potential future developments, including 
advancements in renewable energy, grid modernization, and regulatory changes. 
Topic 2. Energy Safety. 
Exploring safety measures, risk assessment, and emergency response protocols to ensure secure energy 
production, transmission, and consumption. 
Topic 3. Generating Capacity.  
Understanding the different methods of energy generation, capacity factors, efficiency, and 
environmental considerations. 
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Topic 4. Transmission System Operators.  
Examining the role of operators in maintaining a stable power grid, coordinating energy transmission, 
and integrating diverse energy sources. 
Topic 5. Electricity Supply Companies.  
Investigating the functions of companies in electricity distribution, billing, and ensuring a reliable power 
supply to end-users. 
Topic 6. Energy Markets.  
Analyzing market structures, regulatory frameworks, pricing mechanisms, and trading dynamics in the 
energy sector. 
Topic 7. Operational and Technological Management Fundamentals.  
Learning the core principles of managing energy facilities, optimizing operations, maintaining equipment, 
and adopting technology for improved efficiency and reliability. 
Topic 8. Energy Policy and Sustainability. 
Delving into the policy framework governing the energy sector, its impact on sustainability, 
environmental concerns, and strategies for achieving cleaner and more efficient energy production and 
consumption. 
 

Topics of the workshops 

Topic 1.  Current State and Development Prospects of the Energy Sector: 
Research and create a presentation on the current energy landscape in a specific country or region. 
Discuss the major sources of energy, trends, and challenges. 
Topic 2. Energy Safety: 
Conduct a safety audit of a local power generation facility. Identify potential safety hazards and 
recommend measures to mitigate them. 
Topic 3. Generating Capacity: 
Analyze a case study of a power generation project. Calculate the capacity and efficiency of the plant, 
including environmental considerations. 
Topic 4. The Transmission System Operator: 
Simulate the role of a transmission system operator in managing the grid. Develop a plan for optimizing 
grid operations during peak demand. 
Topic 5. Electricity Supply Companies: 
Examine the operations of an electricity supply company. Prepare a report on their customer service, 
billing, and strategies for managing supply and demand. 
Topic 6. Energy Market: 
Participate in a mock energy trading session. Simulate buying and selling energy contracts while 
considering market dynamics. 
Topic 7. Basics of Operational and Technological Management: 
Create a real-time monitoring system for a microgrid. Develop protocols for managing energy distribution 
and handling system failures. 
Topic 8. Energy Policy and Sustainability: 
Draft a proposal for an energy policy that focuses on sustainability. Analyze how it would affect energy 
production and consumption in your region. 
 

Topics of the laboratory classes 

Laboratory work within the discipline is not envisaged. 
 

Self-study  

Processing of lecture material. Self-study of topics and questions not covered during lectures. Completion 
of an individual assignment. 
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Course materials and recommended reading 

1. Machowski J., Lubosny Z., Bialek J., Bumby J.: Power System Dynamics. Stability and Control. Third 
edition. John Wiley & Sons, Chichester, New York, 2020. 
2. Singh S.N.: Electric Power Generation: Transmission and Distribution, PHI Learning; 2nd Revised 
edition edition (2008). 
3. Das J.C.: Power System Protective Relaying (Power Systems Handbook Book 4), CRC Press; 1 edition 
(2017). 
4. J. Duncan Glover, Mulukutla S. Sarma, Thomas J. Overbye: Power system analysis and design. Fourth 
edition. Thomason, 2008. 
5. Sobierajski M., Łabuzek M., Lis R.: Electrical power systems analysis in Matlab. Oficyna Wydawnicza 
Politechniki Wrocławskiej, Wrocław 2007. 
 

Assessment and grading  

Criteria for assessment of student 
performance, and the final score structure 

100% of the final grade consists of assessment 
results in the form of an exam (40%) and ongoing 
assessment (60%). Exam: 2 theory questions - oral 
presentation. Ongoing assessment: individual 
assignment (60%). 
 
 

Grading scale  

Total 
points 

National ECTS 

90–100 Excellent A 
82–89 Good B 
75–81 Good C 
64–74 Satisfactory D 
60–63 Satisfactory E 
35–59 Unsatisfactory 

(requires additional 
learning) 

FX 

1–34 Unsatisfactory (requires 
repetition of the course) 

F 

 

 

Norms of academic integrity and course policy  

The student must adhere to the Code of Ethics of Academic Relations and Integrity of NTU "KhPI": to 
demonstrate discipline, good manners, kindness, honesty, and responsibility. Conflict situations should be 
openly discussed in academic groups with a lecturer, and if it is impossible to resolve the conflict, they 
should be brought to the attention of the Institute's management. 
Regulatory and legal documents related to the implementation of the principles of academic integrity at 
NTU "KhPI" are available on the website: http://blogs.kpi.kharkov.ua/v2/nv/akademichna-
dobrochesnist/  
 

Approval 

Approved by  Head of the department 
Serhii SHEVCHENKO 
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Halyna OMELIANENKO 
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