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1. Purpose and objectives of studying the discipline (module)

Course objectives: Students must possess knowledge of methods of power system analysis
and design, particularly with the aid of a personal computer, in sufficient depth to give the
student the basic theory at the undergraduate level. The approach is designed to develop
students’ thinking processes, enabling them to reach a sound understanding of a broad range of
topics related to power system engineering, while motivating their interest in the electrical power
industry.

2. Place of the discipline (module) in the structure of the educational program

The discipline " Special Lecture on Electrical Engineering " belongs to the part formed by
the participants of educational relations within the educational program. It is studied in the 2th
semester.

3. List of planned learning outcomes for the discipline (module), mapped to the planned
outcomes of the educational program

Planned learning outcomes for
Competency code and the discipline (module)
£ Pt Indicator code and formulation describing the stages of
ormulation e
competency and indicator
formation
PC-1 ID-4. Prepares applications Capable of taking
Capable of participating | for industrial property measurements in a three-
in research and objects. phase circuit, determining
development activities in phase sequence, and
the field of electrical developing passive and active
power engineering filters.

4. Scope (credit load) of the academic discipline (module) and forms of control

Total study load: 2 credits/ 72 academic hours In academic hours
Contact work: 36
Lectures / of which practical training 0/0
Laboratory works / of which practical training 0/0
Practical classes / of which practical training 36/0
Independent work 36
Forms of control:

Exam 2th semester
Pass/Fail (Credit) -
Graded Pass/Fail (Credit with grade) -
Course project/paper -

* The discipline (module) provides for the use of e-learning and distance educational
technologies (unless otherwise stipulated by the educational standard).



5. Content of the discipline (module), structured by topics (sections), indicating the number of hours and types of classes

Section (topic) of the discipline and brief
content

Formed
competencies
and indicators

Full-time form

Contact work of students with the
teacher / of which in the form of
practical training, hours

Lectures

Practical
classes
Laboratory

works

Independent work,

hours

Forms of ongoing
progress control

Topic 1. Introduction. Case Study: The Future
Beckons: Will the Electric Power Industry Heed
the Call? History of Electric Power Systems.
Present and Future Trends.

Interview

Topic 2. Introduction. Electric Utility Industry
Structure. Computers in Power System
Engineering. Power World Simulator

Interview

Topic 3. Fundamentals. Case Study: Making
Microgrids Work. Phasors. Instantaneous
Power in Single-Phase AC Circuits. Complex
Power.

Interview

Topic 4. Fundamentals. Network Equations.
Balanced Three-Phase Circuits. Power in
Balanced Three-Phase Circuits. Advantages of
Balanced Three-Phase Versus Single-Phase
Systems

Interview

Topic 5. Power Transformers. Case Study:
PJM Manages Aging Transformer Fleet. The Ideal
Transformer. Equivalent Circuits for Practical
Transformers. The Per-Unit System. Three-Phase
[Transformer Connections and Phase Shift

Interview




Topic 6. Power Transformers. Per-Unit
Equivalent Circuits of Balanced Three-Phase Two-
Winding Transformers. Three-Winding
Transformers. Autotransformers. Transformers
with Ox-Nominal Turns Ratios

Interview

Topic 7. Transmission Line Parameters. Case
Study: Transmission Line Conductor Design
Comes of Age. Case Study: Six Utilities Share
Their Perspectives on Insulators. Transmission
Line Design Considerations. Resistance.
Conductance. Inductance: Solid Cylindrical
Conductor

Interview

Topic 8. Transmission Line Parameters.
Inductance: Single-Phase Two-Wire Line and
Three-Phase Three-Wire Line with Equal Phase
Spacing. Inductance: Composite Conductors,
Unequal Phase Spacing, Bundled Conductors.
Series Impedances: Three-Phase Line with Neutral
Conductors and Earth Return. Electric Field and
\Voltage: Solid Cylindrical Conductor.
Capacitance: Single-Phase Two-Wire Line and
Three-Phase Three-Wire Line with Equal Phase
Spacing

Interview

Topic 9. Transmission Line Parameters.
Capacitance: Stranded Conductors, Unequal Phase
Spacing, Bundled Conductors. Shunt Admittances:
Lines with Neutral Conductors and Earth Return.
Electric Field Strength at Conductor Surfaces and
at Ground Level. Parallel Circuit Three-Phase
Lines

Interview

10

Topic 10. Transmission Lines: Steady-State
Operation. Case Study: The ABCs of HVDC
Transmission Technologies. Medium and Short

Line Approximations.

Interview




11

Topic 11. Transmission Lines: Steady-State
Operation. Transmission-Line Dixerential
Equations. Equivalent p Circuit. Lossless
Lines. Maximum Power Flow. Line
Loadability. Reactive Compensation
Technigues

Interview

12

Topic 12. Power Flows. Case Study: Future
\Vision. Case Study: Characteristics of Wind
[Turbine Generators for Wind Power Plants. Direct
Solutions to Linear Algebraic Equations: Gauss
Elimination

Interview

13

Topic 13. Power Flows. Iterative Solutions to
Linear Algebraic Equations: Jacobi and Gauss—
Seidel. Iterative Solutions to Nonlinear Algebraic
Equations: Newton—Raphson. Power-Flow
Solution by Newton—Raphson. Control of Power
Flow

Interview

14

Topic 14. Power Flows. Sparsity Techniques.
Fast Decoupled Power Flow. The “DC” Power
Flow. Power-Flow Modeling of Wind Generation

Interview

15

Topic 15. Symmetrical Components. Case
Study: Circuit Breakers Go High Voltage.
Definition of Symmetrical Components. Sequence
Networks of Impedance Loads. Sequence
Networks of Series Impedances. Sequence
Networks of Three-Phase Lines

Interview

16

Topic 16. Symmetrical Components. Sequence
Networks of Rotating Machines. Per-Unit
Sequence Models of Three-Phase Two-Winding
Transformers. Per-Unit Sequence Models of
Three-Phase Three-Winding Transformers. Power
in Sequence Networks

Interview

| TOTAL




6. Assessment tools for ongoing progress control and intermediate assessment of students in
the discipline (module)

The assessment tools (AT) for ongoing progress control and intermediate assessment of
students in the discipline "Electric Drive" are based on the list of competencies to be acquired,
indicating the stages of their formation during the study of the discipline (module). The AT ensures
objective monitoring of the achievement of the planned learning outcomes. The AT includes:

- a description of indicators and criteria for assessing competencies at various stages
of their formation, and a description of grading scales;

- methodological materials defining the procedures for assessing knowledge, skills,
abilities, and/or experience of activities that characterize the stages of competency formation;

- standard control tasks and other materials necessary for assessing knowledge, skills,
and the level of mastery of the competencies being formed during the study of the discipline
(module).

The assessment tools are an appendix to this discipline (module) program.

7. Methodological guidelines for students on mastering the discipline
When starting work, each student should take into account the following provisions.
The discipline (module) is organized thematically; each topic represents a logically
complete section.
The lecture material is devoted to examining the key, fundamental provisions of the
discipline (module) and explaining the learning tasks assigned for students' independent work.
Practical classes are conducted to consolidate the acquired information and develop skills
in applying it to solve practical problems in the relevant subject area.
Students' independent work is aimed at independently studying additional material,
preparing for practical and laboratory classes, as well as completing all types of independent work.
For successful mastery of the discipline, it is necessary to complete all types of independent
work using the recommended information sources.

8. Educational, methodological, and informational support of the discipline

8.1. List of basic and additional literature required for mastering the discipline
(module)

8.1.1. List of basic literature:

1. Philosophy: study guide / Z. T. Fokina, V. V. Pamyatysheva, L. F. Pochegina [et
al.] ; edited by E. G. Krivykh. — Moscow : MISI-MGSU, IPR Media, ASV Electronic Library
System, 2024. — 108 p. Text : electronic // Digital Educational Resource IPR SMART : [website].
— URL.: https://www.iprbookshop.ru/140534.html.

2. Philosophy: study guide / edited by S. A. Khmelevskaya. — 3rd ed. — Moscow :
PER SE, IPR Media, 2024. — 224 p. Text : electronic // Digital Educational Resource IPR
SMART : [website]. — URL.: https://www.iprbookshop.ru/141006.html.

3. Buchilo, N. F. Philosophy: study guide / N. F. Buchilo, A. N. Chumakov. — 4th
ed. — Moscow : PER SE, IPR Media, 2024. — 448 p. — Text : electronic // Digital Educational
Resource IPR SMART : [website]. — URL.: https://www.iprbookshop.ru/141007.html.

8.1.2. List of additional literature:

1. Philosophy: Textbook / Edited by V.N. Lavrinenko. — Moscow: Yurayt, 2013.

2. Spirkin, A.G. Philosophy: Textbook. — Moscow: Gardariki, 2011.

3. History of Philosophy. A Course of Lectures in a Concise Summary [Electronic
Resource]: Study Guide / A.A. Akulova, T.A. Kovelina, S.F. Samoilov, V.V. Shalin. — Electronic
text data. — Moscow: Prometheus, 2014. — 98 p. — ISBN 978-5-9905886-2-2. — Access
mode: http://www.iprbookshop.ru/30405.html
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https://www.iprbookshop.ru/141007.html
http://www.iprbookshop.ru/30405.html

8.2. List of educational and methodological support for students’ independent work
in the discipline (module)

1. Methodological Guidelines for Practical Classes in the Discipline "Philosophy" for
Students in the Field of Study 15.03.04 Automation of Technological Processes and Productions /
Compiled by R. K. Malkhozova. — Nevinnomyssk: Nevinnomyssk Technological Institute
(branch) of North Caucasus Federal University, 2021.

2. Methodological Recommendations for Organizing Independent Work of Students
in Preparation for Classes in the Fields of Study: 13.03.02 Electric Power Engineering and
Electrical Engineering, 18.03.01 Chemical Technology, 15.03.02 Technological Machines and
Equipment, 15.03.04 Automation of Technological Processes and Productions, 15.04.04
Automation of Technological Processes and Productions (Master's program), 18.03.02 Energy and
Resource Saving Processes in Chemical Technology, Petrochemistry, and Biotechnology /
Compiled by: M. V. Dolzhikova, A. A. Evdokimov, E. N. Pavlenko, A. I. Koldaev, A. V.
Pashkovsky, T. S. Cherednichenko. — Nevinnomyssk: Nevinnomyssk Technological Institute
(branch) of North Caucasus Federal University, 2019. — 45 p.

8.3. List of resources of the information and telecommunications network **Internet*
necessary for mastering the discipline (module)

1. http://biblioclub.ru — Electronic Library System "University Library Online"

2. http://catalog.ncstu.ru — Electronic Catalog of the Association of Electronic
Libraries of Educational Institutions and Organizations of the North Caucasus Federal District

3. http://www.iprbookshop.ru — Electronic Library System

4. http://window.edu.ru/ — Unified Window of Access to Educational Resources

5. http://openedu.ru — National Online Learning Portal "Open Education™

9. List of information technologies used in the educational process for the discipline
(module), including the list of software and information reference systems

During lectures, computer equipment and presentation of multimedia materials are used.
In seminar and practical classes, students present presentations prepared by them during
independent study hours.

Information reference systems:

Information reference and information legal systems used in the study of the discipline:

1 | ConsultantPlus — http://www.consultant.ru/
2 | https://minenergo.gov.ru/ — Official website of the Ministry of Energy of Russia
Software:
1 Alt Workstation 10
2 Alt Workstation K
3 Alt Server
4 Office suite — R7-Office

10. Description of the material and technical base necessary for the implementation
of the educational process in the discipline (module)

Lecture classes Classroom for conducting training sessions, equipped with multimedia
equipment and technical teaching aids.

Practical classes Classroom for conducting training sessions, equipped with multimedia
equipment and technical teaching aids.

Independent work A room for independent work of students, equipped with computer
equipment with the ability to connect to the Internet and access to the
university's electronic information and educational environment.



http://biblioclub.ru/
http://catalog.ncstu.ru/
http://www.iprbookshop.ru/
http://window.edu.ru/
http://openedu.ru/
http://www.consultant.ru/

11. Features of mastering the discipline (module) by persons with disabilities

Students with disabilities are provided with special textbooks, teaching aids and didactic
materials, special technical means of learning for collective and individual use, services of an
assistant who provides students with the necessary technical assistance, as well as sign language
interpreting and typhlo-sign language interpreting services.

Mastering the discipline (module) by students with disabilities may be organized together
with other students, as well as in separate groups.

Mastering of the discipline (module) by students with disabilities is carried out taking into
account the characteristics of psychophysical development, individual capabilities and health
status.

In order to ensure accessibility of higher education under the educational program for
persons with disabilities when mastering the discipline (module), the following is provided:

1) For persons with visual disabilities:
. presence of an assistant who provides the student with the necessary technical

assistance taking into account individual characteristics (helps to take a seat, move around, read
and complete the task, including writing under dictation);

. written assignments, as well as instructions on the procedure for their completion,
are formatted in enlarged font;

. special textbooks, teaching aids and didactic materials (with large print or audio
files);

. individual uniform lighting of at least 300 lux;

. if necessary, a magnifying device is provided to the student for completing the
task.

2) For persons with hearing disabilities:

. presence of an assistant who provides the student with the necessary technical
assistance taking into account individual characteristics (helps to take a seat, move around, read
and complete the task, including writing under dictation);

. provision of collective sound amplification equipment; if necessary, the student is
provided with individual sound amplification equipment;
. provision of appropriate sound means of information reproduction.

3) For persons with musculoskeletal disorders (including those with severe motor
impairments of the upper limbs or absence of upper limbs):

. written assignments are performed on a computer with specialized software or
dictated to an assistant;
. at the student's request, assignments may be completed orally.

12. Features of implementing the discipline using distance educational technologies
and e-learning
According to Part 1 of Article 16 of Federal Law No. 273-FZ of December 29, 2012 "On
Education in the Russian Federation," e-learning is understood as the organization of educational
activities using information contained in databases and used in the implementation of educational
programs, information technologies and technical means that ensure its processing, as well as
information and telecommunications networks that ensure the transmission of said information
through communication lines and the interaction of students and teaching staff. Distance
educational technologies are understood as educational technologies implemented primarily using



information and telecommunications networks with indirect (remote) interaction between students
and teaching staff.

The discipline may be implemented using distance educational technologies and e-learning
in whole or in part. The components of the educational and methodological set of the discipline
(syllabus, assessment and methodological materials, forms of certification) implemented using
distance educational technologies and e-learning contain an indication of their use.

When organizing educational activities using distance educational technologies and e-
learning, asynchronous and synchronous methods of interaction between participants in
educational relations via the information and telecommunications network "Internet” may be
provided.

When using distance educational technologies and e-learning, the schedule for the
discipline indicates: methods of interaction between participants in educational relations via the
information and telecommunications network "Internet” (VCS — video conferencing, ET —
electronic testing); links to the electronic information and educational environment of NCFU, to
educational platforms and resources of other organizations to which open access is provided via
the information and telecommunications network "Internet™; for synchronous learning — the time
of online classes and the instructors; for asynchronous learning — the authors of online courses.

When organizing intermediate assessment using distance educational technologies and e-
learning, the Methodological Recommendations on the use of technical means ensuring the
objectivity of results during intermediate and state final assessment in higher education programs
— bachelor's programs, specialist's programs and master's programs using distance educational
technologies (Letter of the Ministry of Science and Higher Education of the Russian Federation
dated December 7, 2020 No. MN-19/1573-AN "On sending methodological recommendations™)
are applied.

The implementation of the discipline using e-learning and distance educational
technologies is carried out using the electronic information and educational environment of NCFU,
to which students have access via the information and telecommunications network "Internet”, or
using resources of other organizations, including platforms that provide services for video
conferencing, online meetings and distance learning (MTS-Link), as well as using the capabilities
of social networks to facilitate communication between students and instructors.

The educational and methodological support of the discipline implemented using e-
learning and distance educational technologies includes the syllabus, educational and
methodological manuals or a lecture course, methodological guidelines for performing various
types of learning activities provided for by the discipline, and other educational and
methodological materials posted in the electronic information and educational environment of
NCFU, all presented in electronic form.
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