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The program of the entrance exam for Module 1 "*Modern problems of electric power
industry'* (list of examination questions).
1. The concept of "Electric Power Engineering". Objects of analysis and research in the specialty
"Electric Power Engineering". Electrotechnical complexes. Electrical systems.
. Classification of electrical complexes and electrical systems.
. Traditional technologies for obtaining electrical energy.
. Methods and technologies of using electric energy.
. Methods and technologies of electric power transmission.
. Theoretical foundations of electrical engineering. Methods for calculating DC circuits.
. Theoretical foundations of electrical engineering. Methods for calculating AC circuits.
. Theoretical foundations of electrical engineering. Electromagnetic induction. Principles of
operation and regularities of conversion of mechanical energy into electrical energy. Electric
generators.
9. Theoretical foundations of electrical engineering. Principles of operation and regularities of
conversion of electrical energy into mechanical energy. Electric motors.
10. Theoretical foundations of electrical engineering. Three-phase circuits and systems. The
principle of operation of asynchronous electric motors.
11. Theoretical foundations of electrical engineering. Transients in electrical circuits.
12. Balance of active and reactive power in the electrical system.
13. Characteristics of the quality of electricity. The influence of the network on the propagation
of conductive interference.
14. The influence of the quality of electricity on the operation of electric receivers.
15. Means of measuring electricity quality indicators.
16. Quality control of electricity. Automated metering systems and power consumption
parameters.
17. Methods and technical means of ensuring the quality of electricity.
18. Types of regulated asynchronous electric drives and their energy indicators.
19. Ways to reduce power consumption when using electric drives.
20. Automation of technological processes based on a frequency-controlled electric drive as a
means of resource saving and energy saving. The main ways to increase the energy efficiency of
electric drives.
21. Energy efficiency of asynchronous electric drives of kinematically coupled electric drives.
22. Energy efficiency of asynchronous electric drives of centrifugal pumps.
23. Energy efficiency of asynchronous electric drives of fans and turbochargers.
24. Energy efficiency of asynchronous electric drives of reciprocating machines.
25. Energy efficiency of asynchronous electric drives of conveyors and conveyors.
26. Energy efficiency of control of arc steelmaking furnaces.
27. Features of semiconductor frequency converters.
28. Efficiency of transformation systems in housing and communal facilities.
29. Classification of renewable sources of electric energy.
30. Principles of using solar energy to generate electrical energy.
31. Principles of using wind energy to generate electrical energy.
32. Principles of the use of sea tides for the generation of electrical energy.
33. Principles of using biological waste to generate electrical energy.
34. Principles of using geothermal energy to generate electrical energy.
35. Principles of using nuclear fission energy to generate electrical energy.
36. Principles of using thermonuclear fusion to generate electrical energy.
37. Principles of generating electric energy based on hydrogen energy.
38. Principles of construction of energy storage devices when using non-traditional sources of
electric energy.
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The program of the entrance exam for Module 2 **Scientific and technical problems of
energy"* (list of examination questions).
1. Mathematical modeling as a means of cognition and analysis of technical systems. Purpose,
types and functions of models.
2. Mathematical models, mathematical modeling, basic concepts and definitions.
3. Tasks of research of electrotechnical systems by methods of mathematical and simulation
modeling.
4. ldentification. Basic concepts and definitions. Mathematical foundations of dynamic systems
modeling.
5. Features of technological processes as objects of modeling and identification.
6. Concepts of methods of identification of technical systems in static modes.
7. Concepts of methods of identification of technical systems in dynamic modes.
8. Methods of obtaining and forms of representation of mathematical models of dynamic systems
(using examples of a DC motor with an independent excitation winding.
9. Algorithms and software for solving problems of modeling dynamic systems on a PC.
10. Mathematical modeling of dynamic systems in the WINDOWS environment in the
algorithmic language TURBO- VASIC.
11. Modeling of dynamic systems by lowering the order of the derivative in the environment of
problem-oriented application software packages.
12. MATLAB-SIMULINK software system. MATLAB PPP extensions for identification of
dynamic objects and systems.
13. Extensions of the MATLAB PPP for the study of electrical facilities and systems. Simulink
library — prototypes of electrical units.
14. Features of modeling power electronics circuits. Software systems for circuit modeling
Proteus and Multisim.
15. Software system of symbolic modeling MathCAD.
16. Adaptive automatic control systems for technical objects with modeling and identification
contours.
17. Adaptive automatic control systems with model identification based on monitoring results by
means of SCADA systems.
18. Calculation schemes of automated electric drive. The basic equation of motion of the electric
drive.
19. Design schemes of the mechanical part of the electric drive. Typical static loads of the
electric drive.
20. Dynamic processes in the mechanical part of the electric drive.
21. Classification of the automatic control system of the electric drive and the automated control
system of the electric drive.
22. Relay control systems of the electric drive.
23. Principles of construction of automatic control systems of an adjustable electric drive.
24. Basic design parameters of DC motors in automated electric drive systems.
25. Mathematical models of DC motors.
26. Typical circuits of an automated DC electric drive.
27. Non-reversible electric drive TPD.
28. Mathematical modeling of elements and systems of automated AC electric drive.
29. Principles of construction of automated AC electric drive systems.
30. Parametric optimization of dynamic systems.
31. Methodology for planning complete factor experiments and steep ascent in the direction of
the anti-gradient of the goal function.
32. Design stages and composition of electric drives and automation systems projects.
33. Technical means of automated electric drive systems.
34. Calculation of operating modes and selection of automated electric drives.
35. Software tools of automated electric drives.



36. Technical means of automation systems.

37. Software tools of automation systems.

38. Technologies for improving the reliability of automated electric drive and automation
systems.

39. Design technologies of automated electric drives and automation systems.

40. Technologies of installation, commissioning, and maintenance work with automated electric
drive and automation systems of technological processes.

41. The concept of integrated technologies for creating electric power systems. Complete DC
electric drives.

42. The concept of integrated technologies for creating electric power systems. Complete AC
electric drives.

43. Electromechanical and electrotechnical complexes as components of integrated automation
systems.
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The program of the entrance exam for Module 3 *"Programming of industrial controllers™,
""Design of electric drive systems™. (list of exam questions).

1. Operation of industrial logic controllers with analog input signals, standard input signal

ranges.

2. ESC 61131-3 standard, general information about industrial controller programming

languages.

3. FBD language (functional block diagrams), LAD (relay-contact automation).

4. The structure of a modern industrial controller.

5. Interfaces of industrial controllers.

6. Types of inputs and outputs of industrial controllers.

7. Performance of industrial logic controllers.

8. Physical interfaces of industrial networks.

9. Standardization of signals. Operating conditions of industrial logic controllers.

10. The main differences between an industrial computer and industrial controllers.

11. Basic requirements for industrial logic controllers.

12. Distributed control systems with industrial logic controllers.

13. Constructive device of industrial logic controllers.

14. Programmable controller SIEMENS Simatic S7-300. Nomenclature, composition of

modules.

15. Degrees of protection of industrial logic controller enclosures.

16. IBM-compatible logic controllers.

17. Standard interfaces RS-232, RS-422, RS-485.

18. Real-time modes and restrictions on the use of industrial logic controllers.

19. Industrial networks.

20. The main disadvantages of PC-based control systems (personal computers).

21. Features of unified current signals.

22. LD programming language.

23. AC measurement modules.

24. Standardization of input signals of industrial logic controllers.

25. DC measurement modules.

26. Industrial networks, their features and main differences from office networks.

27. The main advantages and disadvantages of serial data transmission.

28. Historical overview, current state and prospects for the development of equipment of

electrical complexes (OEC).

29. Purpose and classification of components of equipment of electrical complexes and

requirements for them.

30. Power switching equipment.

31. Controlled power converters of electric energy as elements of equipment of electrical

complexes.

32. Electromechanical energy converters.

33. Classification and general characteristics of sensors in an electric drive.

34. Equipment of protection and alarm circuits.

35. Electrical, mechanical, thermal and structural calculations of insulation structures.

36. Technical characteristics of cables and wires.

37. Protective protection against electro-corrosion.

38. Power cables up to 1000 V, types, design, scope of application.

39. High-voltage cables (over 1000 V), types, design, scope of application

40. Digital communications in the management of electric power facilities. Information and

communications.

41. Digital communications in the management of electric power facilities. A model of the

communication process.

42. Digital communications in the management of electric power facilities.
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43. Communications in the management of technical processes.

1. Digital communications in the management of electric power facilities. Hierarchical structure
of technical processes.

2. Digital communications in the management of electric power facilities. Protocols of
automated electric power facilities.

46. System integration in the electric power industry. Integration of electric power systems.

47. System integration in the electric power industry. Levels of integration.

48. System integration in the electric power industry. Selection of the integration level.
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Temaruka Dcce o o6pazoBatenbHOM nporpamme 8D07103 «DneKkTposHepreTHKay
D099-DnepreTuka u 31EKTPOTEXHUKA

$$$001

DC and AC electric motors.

$$$002

Electroconverting devices in the electric power industry.
$$$003

Sensors in the electric power industry and electromechanics.
$$$004

Electrotechnological systems and complexes.

$$$005

Renewable and non-traditional sources of electricity.
$$$006

High-voltage electric drives.

$$$007

Features and structures of control and protection systems for high-voltage power
transmission lines.

$$$008
Adaptive control systems for electric drives.

$$$009
Mathematical modeling of electric drives.

$$$010
Typical structures of controlled DC and AC electric drives.
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