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General information 

Summary 

The discipline studies the current state and prospects of the development of the electric power industry 
and the electrical engineering industry.. 

Course objectives and goals 

The purpose of studying the educational discipline of master's training is the formation of a base of 
theoretical knowledge, abilities, skills and other competencies sufficient for understanding the 
technologies, problems and prospects for the development of electric power and electromechanics. 
 

Format of classes 

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

Competencies 

Ability to abstract thinking, analysis and synthesis. 
Ability to search, process and analyze information from various sources. 
Ability to use information and communication technologies. 
Problems and prospects of the development of the electric power industry and electromechanics. 
Ability to apply knowledge in practical situations, work independently and in a team. 
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Ability to generate new ideas, make informed decisions, show creativity and system thinking, identify and 
assess risks. 
Awareness of the need to constantly expand one's own knowledge about new technologies in electric 
power, electrical engineering and electromechanics. 
Knowledge and understanding of modern technological processes and systems of technological 
preparation of production, technical characteristics, design features, purpose and rules operation of 
electric power, electrotechnical and electromechanical equipment and equipment. 
Ability to apply acquired theoretical knowledge, scientific and technical methods and appropriate 
software to solve scientific and technical problems and conduct scientific 
research in the field of electric power engineering, electrical engineering and electromechanics. 
The ability to apply existing and develop new methods, techniques, technologies and procedures for 
solving engineering tasks, in particular when designing and operating facilities electrical engineering, 
electrical engineering and electromechanics. 
The ability to apply analytical methods of analysis, mathematical modeling and perform physical, 
mathematical and computational experiments to solve engineering problems and when conducting 
scientific research. 
The ability to apply information and communication technologies and programming skills to solve typical 
tasks of engineering and scientific activities in the power industry, electrical engineering and 
electromechanics. 
The ability to use the acquired knowledge and skills to conduct scientific research of the appropriate 
level. 
The ability to adapt and act in a new situation, use effective strategies and tools to solve cognitive 
problems. 
 

Learning outcomes 

Master new versions or new software designed for computer simulation of objects and processes in 
electrical power, electrotechnical and electromechanical systems. 
Analyze processes in electric power, electrotechnical and electromechanical equipment and 
corresponding complexes and systems. 
To have the methods of mathematical and physical modeling of objects and processes in electric power, 
electrotechnical and electromechanical systems. 
Search for sources of resource support for additional training, scientific and innovative activities. 
Adhere to the principles and rules of academic integrity in educational and scientific activities. 
Communicate freely orally and in writing in national and foreign languages on modern scientific and 
technical problems of electric power, electrical engineering and electromechanics. 
To justify the choice of direction and methodology of scientific research taking into account modern 
problems in the field of electric power, electrical engineering and electromechanics. 
Plan and carry out scientific research and innovative projects in the field of electric power, electrical 
engineering and electromechanics. 
Solve professional tasks related to the design, installation and operation of electric power, 
electrotechnical, electromechanical complexes and systems. 
To master new methods of synthesis of electric power, electrotechnical and electromechanical 
installations and systems with specified indicators. 
Combine methods of empirical and theoretical research to find ways to reduce losses of electrical energy 
during its production, transportation, distribution and use. 
 

Student workload 

The total volume of the course is 120 hours (4 ECTS credits): lectures - 32 hours, practical classes - 16 
hours, self-study - 72 hours. 
 

Course prerequisites 

The discipline is based on the bachelor's degree program. 
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Features of the course, teaching and learning methods, and technologies 

Lectures are conducted interactively using multimedia technologies. Take active forms of conducting: 
lecture, lecture-dialogue, lectures and training, practical classes, engineering seminar, conversation, 
consultation. 
Practical activities emphasize a competent approach to learning, game methods, and an emphasis on the 
use of established information technologies in the organization of experimental and developmental 
research of electrical machines. 
 

Program of the course 

Topics of the lectures 

Topic 1. Introduction. Trends and regularities in the development of the electric power industry. Tasks of 
thermal power plants as the basis of energy, according to the goal of economic development - global 
electrification. 
Topic 2. Energy sector: trends, problems, prospects: trends and threats to the development of the energy 
sector, new opportunities and challenges. 
Topic 3. Goals and priorities of energy strategies of developed countries, its stages and main 
implementation measures. 
Topic 4. Creating prerequisites for investment attractiveness and monitoring the implementation of the 
energy strategy. 
Topic 5. Improvement of the system of operational and dispatch control at power plants. Flexible 
alternating current power transmission systems. 
Topic 6. Promising directions of power system automation. 
Topic 7. Effective saving of electricity. Accumulation of energy. Non-traditional renewable energy sources. 
Topic 8. Test of the first part of the course. 
Topic 9. Improvement of electric generators and engines. Increasing the efficiency and improving the 
technical and economic indicators of electric machines. Dynamics of development of asynchronous 
motors. 
Topic 10. Trends in the design and manufacturing technology of electric machines. Universalization of 
standards and additional requirements for their design. 
Topic 11. Innovative production technologies for the production of electric machines. Trends in the use of 
electrical insulating materials. 
Topic 12. Improvement of technical and economic characteristics and production technology of power 
transformers. 
Topic 13. The main trends in the development of high-voltage electrical equipment in the fields of 
transformer construction, high-voltage electrical equipment, in the field of automation of power systems. 
Topic 14. Development of power electronics and electric drives based on DC and AC machines. 
Topic 15. Electromechatronics – synthesis of power and information electronics, electromechanical 
energy converter, information and electronic devices. Trends in the development of automated electric 
drives. 
Topic 16. Test of the second part of the course. 
 

Topics of the workshops 

Topic 1. Analysis of scientific research in the field of "Electromechanical energy conversion". 
Topic 2. Analysis of scientific research in the direction of "Electric machines and devices". 
Topic 3. Analysis of scientific research in the direction of "Energy-saving technologies and equipment". 
Topic 4. Analysis of scientific research in the direction of "Problems of improving electrical machines and 
devices". 
Topic 5. Determination of the capacity of power transformers and compensating capacitor banks 
Topic 6. Determination of the cross-section of cable cores and parameters of fusible fuse inserts. 
Topic 7. Checking the selection of the cross section of the cables for voltage loss 
Topic 8. Determination of the cross-section of the lighting load wire and checking the selection of the 
cross-section of the wire for voltage loss. 
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Topics of the laboratory classes 

The curriculum does not include laboratory classes. 
 

Self-study  

The discipline involves writing an essay on individual topics. A successful essay defense is valued at 20 
points and is included in the examination grade. 
Students are recommended additional materials (videos, articles) for independent study. 
 

Course materials and recommended reading 

1. Ihor Blinov; Ihor Trach; Yevhen Parus; Viktor Khomenko; Vladislav Kuchanskyy; Vadym Shkarupylo 
Evaluation of The Efficiency of The Use of Electricity Storage Systems in The Balancing Group and The 
Small Distribution System / 2021 IEEE 2nd KhPI Week on Advanced Technology (KhPIWeek), 13-17 
September 2021, DOI: 10.1109/KhPIWeek53812.2021.9569981. 
2. Abhijith Ravi; Linquan Bai; Valentina Cecchi; Fei Ding Stochastic Strategic Participation of Active 
Distribution Networks With High-Penetration DERs in Wholesale Electricity Markets / IEEE Transactions 
on Smart Grid ( Volume:14, Issue: 2, March 2023), DOI: 10.1109/TSG.2022.3196682. 
3. Cynthia M. Furse; Moussa Kafal; Reza Razzaghi; Yong-June Shin Fault Diagnosis for Electrical Systems 
and Power Networks: A Review / IEEE Sensors Journal ( Volume: 21, Issue: 2, 15 January 2021), DOI: 
10.1109/JSEN.2020.2987321. 
4. Seyed Reza Nabavi, Zhiyuan Wang, Gade Pandu Rangaiah Sensitivity Analysis of Multi-Criteria 
Decision-Making Methods for Engineering Applications / Ind. Eng. Chem. Res. 2023, 62, 17, 6707–6722, 
https://doi.org/10.1021/acs.iecr.2c04270. 
5. Pylyp Hovorov; Anastasiia Kindinova; Vladlen Hovorov Mode Control of Urban Electrical Networks 
Based on the Smart Grid Concept / 2021 IEEE 2nd KhPI Week on Advanced Technology (KhPIWeek), DOI: 
10.1109/KhPIWeek53812.2021.9570000. 
6. Vincenzo Bassi; Luis F Ochoa; Tansu Alpcan; Christopher Leckie. ElectricalModel-Free Voltage 
Calculations Using Neural Networks and Smart Meter Data / IEEE Transactions on Smart Grid ( Volume: 
14, Issue: 4, July 2023), DOI: 10.1109/TSG.2022.3227602. 
7. A.J Isakov, Z.S Abdullaev Study on increase of operation efficiency of electrical energy and electrical 
equipment / IOP Conference Series: Earth and Environmental Science, Volume 614, 1st International 
Conference on Energetics, Civil and Agricultural Engineering 2020 14-16 October 2020, Tashkent, 
Uzbekistan, DOI 10.1088/1755-1315/614/1/012047. 
8. Cherkashyna V. V. Structuring overhead lines 35 – 750 kV in accordance with the concept Smart Grid / 
V. V. Cherkashyna // Scientific research of the XXI century : coll. monograph. Vol. 1 / comp. V. Shpak. – 
Los Angeles : GS publishing service Sherman Oaks, 2021. – P. 120-125. 
https://repository.kpi.kharkov.ua/handle/KhPI-Press/63508. 

Assessment and grading  

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

100% of the final grade consists of the results of the 
final assessment (20%) and the current assessment 
(80%). 
Assessment is done orally during the survey. The 
current evaluation consists of evaluations for control 
tests (2 for 30 points) and defense of the essay (20 
points). 
 
 

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 
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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/  
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