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GENERAL INFORMATION ABOUT THE COURSE

The discipline is aimed at determining the basic principles of the problems and prospects of the development of electric power and
Abstract electromechanics and presenting the development strategy of all components of the industry, as well as the main modern directions of
transportation and distribution of electric energy, while ensuring economy, reliability and quality of power supply

formation of a complex of knowledge about the problems and prospects of the development of electric power and electromechanics and the

Co_u rS? place in it of specialists specializing in "Electrical systems and networks"

objectives

Format Lectures, practical classes, independent work, consultations. The final control is an exam.
The total volume of the discipline is 120 hours: lectures - 32 hours, practical classes - 16 hours, self-employment work - 72 hours.
10

Semester



LEARNING OUTCOMES: Analyze processes in electric power, electrotechnical and
electromechanical equipment and corresponding complexes and systems. Determine a
plan of measures to increase the reliability, safety of operation and prolong the resource
of electric power, electrotechnical and electromechanical equipment and relevant
complexes and systems. Modernize and reconstruct existing electrical stations and
substations, networks, electrical engineering complexes and systems in order to increase
their reliability, operational efficiency and prolong their resource. Know the principles of
organizing the processes of transportation and distribution of electricity and power in
electrical systems and networks from generation to consumer. To be able to collect and
interpret the necessary data and, on this basis, analyze the characteristics of automated
process control systems in electrical systems and networks and their development, in
particular, modern SCADA and SMART GRID systems. To be able to collect and analyze
the necessary data regarding the characteristics of electrical systems and networks, their
main electrical equipment, as well as their development trends, in particular with the use
of modern information and computer technologies.

TOPICS UNDER CONSIDERATION
Introduction. The purpose of study and tasks of the academic discipline.
TOPIC 1. Problems of electric power engineering and electromechanics

Topic 1.1 Conditions of operation of electric power engineering and electromechanics.
Electricity market. Implementation of SMART GRID technologies. Analysis of the
differences in the functioning of the electric power industry during the introduction of the
electricity market and SMART GRID technologies. The current state of traditional and
alternative electricity in Ukraine. General technologies and requirements for the operation
of objects of electrical systems and networks in the conditions of the electricity market
and the SMART GRID concept. Evaluation of the functioning of electrical systems and
networks in the conditions of the electricity market and the SMART GRID concept

Topic 1.2 Problems of the functioning of electrical systems and networks in the conditions
of the electricity market and the SMART GRID concept. Formation of models of objects
of electrical systems and networks. Methods of analysis of object models of electrical
systems and networks. Parameters and ratios characterizing modes of power and electrical
energy transmission. Analysis of modes of transportation and distribution of power and
electrical energy. Technological losses in electrical systems and networks. Analysis of
throughput of systems and networks.

Topic 1.3 Interaction of objects of electrical systems and networks with the environment.
Development of an algorithm for determining a sanitary protection zone. Determination
of the sanitary protection zone of objects of electrical systems and networks.

TOPIC 2. Prospects for the development of electric power engineering and
electromechanics
Topic 2.1 Prospective measures for the development of electric power and
electromechanics.



The issue of transportation and distribution of electric energy. Controlled self-
compensating air lines. Choosing the optimal design of the line. SMART GRID
technology as a basis for the development of electrical systems and networks in the
conditions of the electricity market. Monitoring of electrical system and network object
parameters in real time. Improving the management of the operation modes of electrical
systems and networks due to the accounting of the parameters of their objects in real time.
Consideration of SMART GRID technologies for real-time management of electrical
systems and networks.

METHODS OF CONTROL

The methods of control in the teaching of the educational discipline "Problems and
prospects of the development of electric power and electromechanics™ are oral and written
control during the current and semester control.

Current control is implemented in the form of surveys, presentations at practical classes,
completion of individual tasks (abstract), conducting control works.

Control of the component of the work program, which is mastered during the
student's independent work, is carried out: from the lecture material - by checking the
notes; from practical classes - by checking completed tasks (speech with an abstract).

Semester control is conducted in the form of an exam in accordance with the
curriculum in the amount of educational material determined by the curriculum and in the
terms established by the curriculum. Semester control can also be conducted orally or in
writing based on control tasks.

The results of the current control are taken into account as auxiliary information for
assigning a grade in this discipline.

Distribution of points received by students

control | Laborat Estimated | Individual
ontro aporatory graphic tasks
works works CW(CP) work Etc | Test | Total
(EGW)
20 27 23 10 20 | 100

Criteria and system for evaluating students' knowledge and skills.

According to the main provisions of ECTS, the assessment system should be
understood as a set of methods (written, oral and practical tests, exams, projects, etc.) used
in assessing the achievements of students, expected learning outcomes.

Successful assessment of learning outcomes is a prerequisite for assigning credits
to a student. Therefore, statements about the learning outcomes of program components
should always be accompanied by clear and appropriate assessment criteria for credit
allocation. This makes it possible to assert whether the student has acquired the necessary
knowledge, understanding, and competences.

Assessment criteria are descriptions of what the learner is expected to do to
demonstrate achievement of the learning outcome.



The main conceptual provisions of the system for evaluating students' knowledge and
skills are:

1. Improving the quality of training and competitiveness of specialists due to
stimulation of independent and systematic work of students during the academic semester,
establishment of constant feedback of teachers with each student and timely adjustment
of his educational activities.

2. Increasing the objectivity of assessing students' knowledge occurs due to
control during the semester using a 100-point scale (Table 2). Grades must be

transferred to the national scale (with a state semester grade of " excellent ", "good",
"satisfactory" or "unsatisfactory") and to the ECTS scale (A, B, C, D, E, FX, F).

Table - Knowledge and skills assessment scale: national and ECTS

Estimatio Evaluation criteria

Rating n of
Evaluatio | ECTS
n, points | and its
definition

National
assessment positive negative

1 2 3 4 5

- Deep knowledge of
the educational
material of the
module contained in
the main and
additional literary
sources;

- the ability to
analyze the
phenomena being
studied in their
relationship and
development;

- ability to make

A Excellent theoretical
calculations;

- answers to
questions are clear,
concise, logically
consistent;

- the ability to solve
complex practical

Answers to
guestions may
contain minor
inaccuracies

90-100

problems.

- A deep level of The answers to the
knowledge in the questions contain
scope of the certain

82-89 B mandatory material | inaccuracies;




Good

provided by the
module;

- the ability to give
reasoned answers to
questions and make
theoretical
calculations;

- the ability to solve
complex practical
problems.

- Strong knowledge
of the studied
material and its

practical - inability to use
application; theoretical
Good - the ability to give knowledge to s_olve
75-81 reasoned answers to | complex practical
questions and make | problems.
theoretical
calculations;
- the ability to solve
practical problems.
- Knowledge of the - Inability to give
main fundamental reasoned answers
provisions of the to questions;
Satisfactorily | studied material and | - inability to
64-74 their practical analyze the
application; presented material
- the ability to solve | and perform
simple practical calculations;
problems. - inability to solve
complex practical
problems.
- Knowledge of the Ignorance of
basic fundamental certain (non-
provisions of the principled)
module material, questions from the
- the ability to solve | module material;
60-63 Satisfactorily | the simplest - inability to

practical problems.

consistently and
reasonedly express
an opinion;

- inability to apply




theoretical
provisions when
solving practical
problems

35-59

Additional study of
the material of the
module can be
completed in the
terms provided by
the curriculum.

Ignorance of the
basic fundamental
provisions of the
educational material
of the module;

FX Unsatisfactorily
(further
study
required)

- significant errors
In answering
questions;

- inability to solve
simple practical
problems.

1-34

- Complete lack of
knowledge of a
significant part of
the educational
material of the
module;

- significant errors
In answering
guestions;

- ignorance of the
main fundamental
provisions;

- inability to
navigate when
solving simple
practical problems

Unsatisfactorily
F -

(re-study
required)
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COURSE MATERIALS AND RECOMMENDED READING

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

. 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



https://ieeexplore.ieee.org/author/37085836014
https://ieeexplore.ieee.org/author/37089004749
https://ieeexplore.ieee.org/author/37089006880
https://ieeexplore.ieee.org/author/37089003619
https://ieeexplore.ieee.org/author/37086173564
https://ieeexplore.ieee.org/author/37086173564
https://ieeexplore.ieee.org/author/37085810326
https://ieeexplore.ieee.org/xpl/conhome/9569962/proceeding
https://doi.org/10.1109/KhPIWeek53812.2021.9569981
https://ieeexplore.ieee.org/author/37089204114
https://ieeexplore.ieee.org/author/37085700631
https://ieeexplore.ieee.org/author/38625825300
https://ieeexplore.ieee.org/author/37085857234
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=5165411
https://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=10049220&punumber=5165411
https://doi.org/10.1109/TSG.2022.3196682

. 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

. 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

. 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

. Vincenzo Bassi; Luis F Ochoa; Tansu Alpcan; Christopher Leckie Electrical
Model-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

. AJ 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

. 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

Information resources on the Internet

1. Website of SE "Energorynok™ http://www.er.gov.ua

2. Website of NERC of Ukraine http://www.nerc.gov.ua

3. DITEST STA-R series fiber optic distributed strain and temperature analyzer website,
http://www.omnisens.com/ditest/


https://ieeexplore.ieee.org/author/37266169000
https://ieeexplore.ieee.org/author/37085610886
https://ieeexplore.ieee.org/author/38520978800
https://ieeexplore.ieee.org/author/37279498100
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=7361
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=7361
https://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=9298186&punumber=7361
https://doi.org/10.1109/JSEN.2020.2987321
https://doi.org/10.1021/acs.iecr.2c04270
https://ieeexplore.ieee.org/author/37088753843
https://ieeexplore.ieee.org/author/37088750039
https://ieeexplore.ieee.org/author/37088749944
https://ieeexplore.ieee.org/xpl/conhome/9569962/proceeding
https://ieeexplore.ieee.org/xpl/conhome/9569962/proceeding
https://doi.org/10.1109/KhPIWeek53812.2021.9570000
https://ieeexplore.ieee.org/author/37088924500
https://ieeexplore.ieee.org/author/37272308100
https://ieeexplore.ieee.org/author/37299747800
https://ieeexplore.ieee.org/author/37269767100
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=5165411
https://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=10158941&punumber=5165411
https://doi.org/10.1109/TSG.2022.3227602
https://iopscience.iop.org/journal/1755-1315
https://iopscience.iop.org/journal/1755-1315
https://iopscience.iop.org/volume/1755-1315/614
https://iopscience.iop.org/issue/1755-1315/614/1
https://iopscience.iop.org/issue/1755-1315/614/1
https://iopscience.iop.org/issue/1755-1315/614/1
https://repository.kpi.kharkov.ua/handle/KhPI-Press/63508

NORMS OF ACADEMIC ETHICS
The student must adhere to the "Code of Ethics of Academic Relations and Integrity of NTU
"KhPI"": show discipline, education, benevolence, honesty, responsibility. Conflict situations
should be openly discussed in study groups with the teacher, and if the conflict cannot be
resolved, it should be brought to the staff of the directorate of the institute

STRUCTURAL AND LOGICAL SCHEME
STUDY OF EDUCATIONAL DISCIPLINE

The study of this discipline is directly based on: The results of studying this
discipline are directly based on:
Modeling of electrical and electromechanical Reliability and diagnostics
systems and devices
Organization of energy consumption Basics of energy security

The content of the syllabus fully corresponds to the work program of the academic discipline

Leading lecturer: docent Dryvetskyi S.I.

(position, rank, full name)
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