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General information about the course 

Abstracts. The discipline is aimed at studying the basic principles of parameters, characteristics, modes of operation and prospects for the development 
of objects of electric power systems and networks 

Course 

objectives 

formation of a set of knowledge about the parameters, characteristics, modes of operation and prospects for the development of equipment of 
electric power systems and networks, as well as the place and role of specialists in the specialization "Electrical Systems and Networks" of 
the specialty "Electric Power Engineering, Electrical Engineering and Electromechanics" in the electric power industry. 

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, independent work – 72 hours 

Learning 

outcomes 

Evaluation of the efficiency of the equipment of electrical systems and networks; selection of equipment for the transmission of electrical 
energy, taking into account emergency situations and economic feasibility; analysis of current and future modes of operation of electrical 
systems and networks using computers; justification of engineering solutions based on technical and economic assessment. 

Semester 
10 



LEARNING OUTCOMES: Evaluation of the efficiency of the equipment of 

electrical systems and networks; selection of equipment for the transmission of 

electricity, taking into account emergency situations and economic feasibility; 

analysis of current and future modes of operation of electrical systems and networks 

using computers; justification of engineering solutions for technical and economic 

assessment. 
 

TOPICS UNDER CONSIDERATION 

Module 1 Organization of repair and maintenance of equipment of power plants 

and networks 

Chapter 1  

Topic1. Introduction. Purpose of study and objectives of the discipline. State and 

strategy of energy development in the world and Ukraine.  

Topic 2. Energy production and its features. Operation of electrical equipment. 

Scheduled and preventive maintenance. 

Topic 3. Measures to reduce physical and moral wear and tear of equipment. 

Organization of complex repairs. 

Topic 4. Classification of main circuits of power stations and substations. Main 

schemes of increased reliability 

Topic 5. Peculiarities of the main schemes of the substation built on the basis of 

simplified main schemes. 

Module 2 Provision of reliable power supply to consumers 

Chapter 2 

Topic 1: Overhead power lines. Analysis of the condition of overhead lines in 

operation. Assessment of the technical condition of overhead line elements. 

Inspections, audits and measurements on overhead lines. 

Topic 4. Electrical characteristics of grounding conductors. Modeling method in an 

electrolytic bath. 

Topic 3: Determination of the electrical characteristics of grounding conductors by 

modeling in an electrolytic bath. 

Chapter 3 

Topic 1: Estimated climatic conditions of operation of wires and cables. Vibration 

and "dance" of wires, means of protection 

Topic 2. Characteristic types of damage to overhead line elements. Repair work on 

the overhead line. Ice cover. Schemes of ice melting on wires and cables. 

Topic 3. Methods of maintenance of power transmission lines. Protection against 

corrosion. Clearing of routes from vegetation. Measures for the protection of 

overhead lines.  

Topic 4. Areas of improvement of overhead line elements to increase reliability. 

Topic 5. Operation of the CL. The main factors of reliability of CL operation. 

Topic 6. Classification of cables and types of cable laying methods. Possible damage 

to the cable, their detection and elimination 

Topic 7. Stray currents and their effects on operation 

Chapter 4 

Topic 1: Operation of power electrical equipment.  



Topic 2. Features of operation of transformers, autotransformers and shunt reactors. 

Topic 3. Transformers. Connection to the network and control of work. Connection 

schemes, order of switching on and off. Permissible operating modes of transformers 

in different conditions. Cooling systems. Parallel operation of transformers 

Topic 4. Operation of transformer oil. Operation of gas protection. Preservation of oil 

in the transformer tank from moisture and oxidation during operation. 

Topic 5. Chromatographic analysis of gases dissolved in oil. 

Chapter 5 

Topic 1: Switchgear and equipment. Switchgear. Modes of shutdown. Characteristic 

types of damage 

Topic 2. Operation of switchgear. Disconnectors, separators and short circuit 

breakers. 

Topic 3: Analysis of the characteristics of switching equipment. 

 

CONTROL METHODS 

The methods of control in the teaching of the academic discipline, there is 

oral and written control during the current and semester control. 

The current control is implemented in the form of a survey, presentations at 

practical classes, individual assignments (essays), and tests.  

The control of the component of the work program that is mastered during the 

student's independent work is carried out: 

- from the lecture material - by checking the notes; 

- in practical classes - by checking the completed tasks (presentation of an abstract). 

Semester control is conducted in the form of an exam in accordance with the 

curriculum in the amount of educational material specified in the curriculum and 

within the time limits 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 

 

The distribution of student performance evaluation points is calculated 

individually for each discipline, taking into account the features and structure of the 

course. The current amount of points that a student can accumulate for a semester can 

reach both the maximum point and a lower point with the allocation of points for an 

exam or credit.  

Tables 1 and 2 show an example of those points for which the student 

accumulates points. These points may vary and are considered individually for a 

particular discipline. 

 

 

 

 



Table 1. - Distribution of points for evaluating the student's performance for the exam 

Control 

works  

Laboratory 

work  

CW 

(CP)  

Estimated 

graphic 

work 

(EGW)  

Individual 

tasks  

Etc  Exam  Total  

20 20 - - 25 15 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 "perfectly", "good", 

"satisfactory" or "unsatisfactory") and to the ЕСТS scale (А, Б, С, D, Е, FХ, F).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 2 – Scale of assessment of knowledge and skills: national and ЕСТS  

Rating  

Evalua-

tion, 

points  

Estimati 

on of  

ЕСTS  

and its  

definition  

National 

assess-

ment  

Evaluation criteria  

positive  negative  

1  2  3  4  5  

  

  

  

  

  

  

  

90-100  

  

  

  

  

  

  

  

А  

  

  

  

  

  

  

  

  

Perfectly  

- 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 
theoretical 

calculations;  
- answers to questions 
are clear, concise, 

logically consistent;  

- the ability to solve 

complex practical 

problems.  

Answers to questions 

may contain minor 

inaccuracies  

  

  

  

82-89  

  

  

  

В  

  

  

  

Good  

  

- A deep level of 

knowledge in the scope 
of the mandatory 

material provided by 

the module;  
- the ability to give 

reasoned answers to 
questions and make 

theoretical  

calculations;  

- the ability to solve 

complex practical 

problems.  

The answers to the 

questions contain 

certain inaccuracies;  



  

  

  

75-81  

  

  

  

С  

  

  

  

Good  

  

- Strong knowledge 
of the studied material 

and its practical 

application;  

- the ability to give 
reasoned answers to 

questions and make 
theoretical 

calculations;  

- the ability to solve 

practical problems.  

- inability to use 

theoretical knowledge 

to solve complex 

practical problems.  

  

  

  

64-74  

  

  

  

D  

  

  

  

Satis-

factorily  

- Knowledge of the 
main fundamental 

provisions of the 
studied material and 

their practical 

application;  

- the ability to solve 

simple practical 

problems..  

-Inability to give 

reasoned answers to 

questions;  
-inability to analyze 
the presented material 
and  
perform 

calculations;  

-inability to solve 

complex practical 

problems.  

  

  

  

  

  

60-63  

  

  

  

  

  

Е  

  

  

  

  

  

  

Satis-

factorily  

- Knowledge of the 
main fundamental 

provisions of the 
studied material and 

their practical 

application;  

- the ability to solve 

simple practical 

problems..  

Ignorance of certain  

(non-principled) 
questions from the 

module material;  
-inability to 

consistently and 

reasonedly express an 

opinion;  

inability to apply 

theoretical provisions 

when solving 

practical problems  

  

  

  

  

  

35-59  

FХ 

(further 

study 

required)  

Unsatis-

factorily  

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;  
-significant errors in 

answering questions;  

-inability to solve 

simple practical 

problems.  



  

  

  

1-34  

  

  

  

F (restudy 

required) 

  

  

  

Unsatis-

factorily  

  

  

  

  

- 

Complete lack of 

knowledge of a 

significant part of the 
educational material 

of the module;  
-significant errors in 

answering questions;  

-ignorance of the 

main fundamental 

provisions; - inability 

to navigate when 

solving simple 

practical problems  

 

 

 

  

EDUCATIONAL AND METHODOLOGICAL SUPPORT OF THE 

DISCIPLINE 

Recommended reading  

1. Mongillo J.F. A Student Guide to Energy (5-Volume Set) Greenwood, 2011. 

- 1320 p. 

2. G, Fink Donald, and Beaty H. Wayne, eds. Standard handbook for electrical 

engineers. Maidenhead: McGraw-Hill, 2007. 

3. B. L.Theraja, A.K. Theraja, Textbook of Electrical Technology Volume I –, 

S. Chand & Co. 

4. Oakey John E. (ed.) Power Plant Life Management and Performance 

Improvement Woodhead Publishing Limited, 2011. XX, 684 p. 

5. Jan De Kock, Cobus Strauss Practical Power Distribution for Industry / 

Electronics & Electrical Practical professional books from Elsevier, 2004 

6. Electrical Power Equipment Maintenance and Testing 2nd Edition By Paul 

Gill Copyright 2008 

7. Klempner G., Kerszenbaum I. Handbook of Large Turbo-generator 

Operation and Maintenance 2nd Edition. — IEEE Press, John Wiley & Sons, 

Inc., Hoboken, New Jersey, The Institute of Electrical and Electronics 

Engineers, Inc., 2008. XXIII, 856 p. 

8. Application, F. & Studies, C., May, 1999. Reliability Centred Maintenance 

for (RCM) Distribution Systems and Equipment Four Application Case 

Studies. 

9. J.Moubray. Reliability-Centred Maintenance. Butterworth-Heinemann, 

Oxford, 1991. Reprint 1995. 

10. F.Stanley Nowlan, Howard F.Heap. (1978). Chapter 1 RCM: 

Maintenance Disipline. In: Reliability-Centered Maintenance. U.S. 

Department of Commerce, Springfield, Virginia. p3. 



11. Ebrahim Shayesteh. Project Proposal: Maintenance Optimization of 

Electric Power System (2015). 

 

Additional literature 

1. National Electrical Code® https://www.nfpa.org/codes-and-standards/all-

codes-and-standards/list-of-codes-and-

standards/detail?code=70&tab=products 

2. SKANSKA, Reliability-Centred Maintenance Whitepaper, Maintaining data 

centre performance (May 2012), p2 

3. Rose, Al. (2002). What is Reliability Centred Maintenance? A Brief History 

of RCM. 

4. Dr. Marhs Zdrallek. (2004). Reliability Centred Maintenance Strategy for 

High-Voltage-Networks. 8th International Conference on Probabilistic 

Methods Applied to Power Systems, Iowa State University, Ames, Iowa, 

September 12-16, 2004. 

   
 

Information resources on the Internet 

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

2. NERC website http://www.nerc.gov.ua 

 
 

NORMS OF ACADEMIC ETHICS 

The student must adhere to the "Code of Ethics of Academic Relations and 

Integrity of NTU "KhPI": show discipline, good manners, goodwill, honesty, 

responsibility. Conflict situations should be openly discussed in study groups with the 

teacher, and if the conflict is not resolved, they should be brought to the attention of 

the institute's department staff. 
 

STRUCTURAL AND LOGICAL DIAGRAM  

STUDYING AN ACADEMIC DISCIPLINE 

Previous courses: The following disciplines: 

Mathematical foundations of technical 

diagnostics 

Problems and prospects for the 

development of electric power and 

electromechanics 

Reliability and diagnostics Dispatch control and information and 

control systems 

 

Silabus fully corresponds to the curriculum of the discipline in terms of content 
 

Leading lecturer: Senior lecturer  S.K. Berezka        ______________ 
 (position, rank, full name)       (signature)  

 
 

http://www.nerc.gov.ua/

