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General information about the course

The discipline is aimed at students studying the methods of analyzing the modes of operation of electric power systems and their management, as well as
ensuring the basic principles of optimality of power system modes.

The purpose of teaching the educational discipline " Control of Electric Power Systems Modes and Automation " is to provide students with knowledge
on the analysis of modes of operation of electric power systems and their management, ensuring the basic principles of optimality of power system modes,
basic requirements for construction, principles of operation and elemental base of devices and systems of automatic and automated control modes of
electric power systems in the volume necessary for the successful performance of professional duties and conducting research in specialty 141 "Electric
Power, Electrical Engineering and Electromechanics".

Lectures, practical classes, laboratory works, consultations. The final control is an exam.

The total volume of the discipline - 120 hours, lectures - 32 hours, practical classes - 16 hours, laboratory work - 16 hours, independent work - 56 hours.
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Learning outcomes.The ability to calculate and analyze the parameters of the
operation modes of electric power systems at a high level, to have the skills to ensure
the basic principles of the optimality of power system modes, the main requirements
for performance, the principles of operation and the element base of devices and
systems for automatic and automated control of the modes of electric power systems.

Topics covered

Module 1. Automated and automatic_control of normal modes of power
systems.

Topic 1. Regulation of frequency and active power in normal modes of electric
power systems.

Topic 2.Automatic frequency unloading.

Topic 3.Automatic switching on of synchronous generators for parallel operation.

Module2. Anti-emergency automatic control in power systems.

Topic 4.Tasks of anti-emergency automatic control for electric power systems.
Topic 5.Management of power system operation modes to ensure dynamic and
static stability.

Topic 6.The structure of anti-emergency automation devices.

Topic 7.Asynchronous mode and devices for automatic elimination of
asynchronous mode.

Form and methods of training

Teaching methodsin the teaching of the educational discipline "Management
of modes of electric power systems" there are:

- verbal (conversation, discussion, lecture, work with a book);

- visual (illustration with practical examples);

- practical (practical exercises, research of processes and phenomena using
special equipment).

Active learning methods used: discussion, problem-based methods, method of
specific practical situations.

Control methods

Control methodsin the teaching of the educational discipline "Management
of electric power system regimes" there is oral and written control during the current
and semester control.

Current control is implemented in the form of a survey, presentations at
practical classes, performance of individual tasks (calculation and graphic work),
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;

- from laboratory work - by checking the material during admission to the
laboratory work, as well as checking and defending reports after the laboratory
work has been performed.



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 based on exam tickets or in
written form based on control tasks.

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

A student is considered admitted to the semester exam in the academic
discipline provided that all practical and laboratory classes provided by the
educational program in the discipline have been completed in full.

Distribution of points received by students

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

exam
Control Laboratory | KR Individual
works work (KP) RGZ tasks Etc | Bxam | Sum
25 25 - 20 - - 30 | 100

Criteria and system for evaluating students' knowledge and skills.

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

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.

Evaluation criteria -they 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 1). 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 2 — Scale of assessment of knowledge and skills: national and ECTC

Rating Estimation of Evaluation criteria
assessment, | ECTS and its | Nationalrating . ]
points definition positive negative
1 2 3 4 5
- Deep knowledge of the Answers to
educational material of the questions may
module contained in the main | contain minor
and additional literary inaccuracies
sources;
- the ability to analyze the
phenomena being studied in
90-100 AND Perfectly their relationship and
development;
- ability to make theoretical
calculations;
- answers to questions are
clear, concise, logically
consistent;
- the ability to solve
complex practical
problems.
- A deep level of knowledge | The answers to the
in the scope of mandatory questions contain
material provided by the certain
82-89 IN Fine module; inaccuracies;
- the ability to give reasoned
answers to questions and
make theoretical calculations;
- the ability to solve complex
practical problems.
- Strong knowledge of the -inability to use
studied material and its theoretical
practical application; knowledge to solve
75-81 WITH Fine -the ability to give reasoned | complex practical
answers to questions and problems.
make theoretical calculations;
- the ability to solve practical
problems.
- Knowledge of the main Inability to give
fundamental provisions of the | reasoned answers
studied material and their to questions;
64-74 D Satisfactorily | practical application; - inability to
- the ability to solve simple analyze the

practical problems.

presented material
and perform
calculations;

- inability to solve
complex practical
problems.




60-63

Satisfactorily

- Knowledge of the basic
fundamental provisions of the
module material,

- the ability to solve the
simplest 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

FH
(further study
required)

Unsatisfactori
ly

Additional studythe 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
(re-study
required)

Unsatisfactori
ly

- 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
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Structural and logical scheme of studying an academic discipline

Table 3 — List of disciplines

The study of this discipline is directly | The results of studying this discipline
based on: are directly based on:

Dispatch control and information and
control systems
Basics of energy security
Compensation of reactive power in
networks and systems
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