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General principles of construction and management of active systems of distribution of electric energy
Work program of the discipline (Syllabus)
Details of the discipline


	Level of higher education
	Third (educational and scientific)


	Branch of knowledge
	14 "Electrical Engineering"

	Specialty

	141 "Electric power, electrical engineering and electromechanics"

	Educational program

	ELECTRIC POWER ENGINEERING, ELECTRICAL ENGINEERING AND ELECTROMECHANICS

	Discipline status
	Selective

	Form of study
	Eye (day)

	Year of preparation, semester
	2nd year, first semester

	The scope of discipline
	90 hours / 3 ECTS credits

	Semester control /
control measures
	Offset / MCR / RR


	Lessons schedule
	27 hours - lectures


	Language of instruction
	Ukrainian

	Information about course leader /teachers

	Lecturer: Dr. tech. Sciences, Prof. Popov Vladimir Andreevich, tig@ukr.net
Teachers: Ph.D. tech. Sciences, Associate Professor Veremiychuk Yuriy Andriyovych, abonne@i.ua
Cand. tech. Sciences, Associate Professor, Yarmolyuk Olena Serhiivna, yarmolyuk.lena@gmail.com

	Course placement
	Link to Google Classroom Remote Resource https://classroom.google.com/





Curriculum of the discipline

1. Description of the discipline, its purpose, subject of study and learning outcomes

The program of the discipline "General principles of construction and management of active systems of distribution of electric energy" is made according to the educational and scientific program of preparation of the doctor of philosophy in the field of knowledge 14 "Electrical engineering" on a specialty 141 "Electric power, electrical engineering and electromechanics".
The purpose of the discipline is to form in graduate students an understanding of the principles of construction active systems of distribution of electric energy in the conditions of wide use of scattered means of generating and accumulating energy in its various forms, acquiring knowledge, skills and skills of analysis of energy processes in these systems, reasonable choice of solutions on the construction and management of their work based on the use of modern mathematical methods and modeling and decision-making algorithms taking into account the information environment in which they are realized. An important task of the discipline is to acquaint graduate students with the world experience in reforming the electricity distribution sector with the broad involvement of modern
information technology, microprocessor technology, power electronics for the purpose ensuring high efficiency, reliability and quality of power supply at maximum use of the potential of renewable energy in accordance with the principles Smart grid concept.
The subject of the discipline is the formation of theoretical knowledge of graduate students and practical skills in determining the most reasonable ways to integrate local sources energy into distribution networks to ensure their coordinated joint operation for the purpose
creating conditions to ensure a high level of reliability of electricity supply, quality electricity, minimizing its losses and taking into account economic aspects on the basis use of multicriteria decision-making methods. The acquired knowledge will allow graduate students to join the solution of complex issues of complex modernization of distribution networks to attract modern technical solutions, their development and further decentralized management of regimes in market conditions.
Program learning outcomes:
Competences: (SK01) ability to perform original research, to achieve scientific results that create new knowledge in electrical engineering and related to it interdisciplinary areas and can be published in leading scientific journals with electrical engineering and related industries; (SK03) ability to solve problems of increase reliability and efficiency of electric power, electrical and electromechanical objects and systems due to the need to ensure sustainable development; (SK05) the ability to identify, pose and solve research problems in the field electrical engineering, evaluate and ensure the quality of research.
Knowledge: (PH01) advanced conceptual and methodological knowledge in electrical engineering and on boundaries of subject areas, as well as research skills sufficient to conduct scientific and applied research at the level of the latest world achievements in the relevant field, obtaining new knowledge and / or implementation of innovations.
Skills: (PH03). Develop and research conceptual, mathematical and computer models processes and systems, use them effectively to gain new knowledge and / or create innovative products in electrical engineering and related interdisciplinary areas; (PH08) Be able to develop a feasibility study for electricity projects, electrical engineering and electromechanics and evaluate the economic efficiency of their implementation.

The content of the discipline

MODULE 1
Content module 1. Comprehensive assessment of the impact of dispersed means of generating and energy accumulation on the set of technical and economic indicators of distribution systems electricity.
Section 1. Active power distribution systems: definitions, requirements, properties.
Section 2. Harmonization of technical and economic interests of stakeholders in the implementation of local means of generating and accumulating energy.
Section 3. Comprehensive assessment of the impact of local means of energy generation and storage on indicators of modes of electric power distribution systems.
MODULE 2
Content module 2 Modern methods and means of decentralized control of system modes distribution of electricity in the context of widespread introduction of dispersed sources energy generation and storage.
Section 4 Prospects for the use of decentralized regime management tools for the purpose minimization of electricity losses, ensuring its quality and reliability of electricity supply modern power distribution systems.
Section 5 Methods of multicriteria decision-making in determining the optimal ways construction of active electricity distribution systems.
Section 6 Features of technical and economic calculations in the implementation of active components electricity distribution systems, risk factors and information uncertainty.

2. Training materials and resources

Main information resources:
Основні інформаційні ресурси: 
  1.  Интеллектуальные  электроэнергетические  сисемы: элементы  и  режимы / Под  общ. ред. А.В. Кириленка. – К.: ИЭД НАН Украины, 2014. – 408 с. 
  2. Жаркин А.Ф., Денисюк С.П., Попов В.А. Системы электроснабжения с источниками распределенной генерации. Київ: Наукова думка, 2017. 232 с. 
  3. Кобец Б. Б. Инновационное развитие электроэнергетики на базе концепции Smart Grid/ Б.Б. Кобец, И. О.Волкова. –М.: ИАЦ  Энергия, 2010. 208 с. 
  4.  «Інтелектуальні системи в електроенергетиці. Теорія та практика: навчальний посібник./ Стаднік М.І., Видмиш А.А., Штуць А.А., Колісник М.А., Вінниця: ТОВ «ТВОРИ», 2020. 332 с. 
  5.  Веремійчук Ю.А., Опришко В.П., Притискач І.В., Ярмолюк О.С. Оптимізація функціонування інтегрованих систем енергозабезпечення споживачів.  Київ, Видавничий дім «Кий», 2020. 186 с. 
  6. Савина Н.В. Управление уровнем потерь электроэнергии в активно-адаптивных электрических сетях: учебное пособие / Н.В. Савина. - Благовещенск: Амурский гос. ун-т, 2014. – 114 с. 
Additional:
  7.  S. Chowdhury, S.P. Chowdhury and P. Crossley Microgrids and ActiveDistribution 
Networks, Published by The Institution of Engineering and Technology, London, United Kingdom, 2009, 321 р. 
  8.  Marcelino Madrigal, Robert Uluski, and Kwawu Mensan Gaba Practical Guidance  for Defining a Smart Grid  Modernization Strategy  The Case of Distribution, World Bank Studies. Washington, 2017, 189 р. 

Educational content

1. Methods of mastering the discipline (educational component)

	№

	The title of the lecture topic and a list of key issues (list of teaching aids, links to information sources)


	1
	The content of the discipline. Basic definitions. Purpose, tasks and principles of building active systems distribution of electric energy. Literature sources [ 1,2,3,4,5 ]

	2
	Harmonization of technical and economic interests of stakeholders in the implementation of local means of generating and accumulating energy in the low voltage network. Literature sources [ 1,3,4,6 ]

	3
	Harmonization of technical and economic interests of stakeholders in the implementation of local means of generating and accumulating energy in distribution networks. Literature sources  [ 2,3,4,5,6 ]

	4
	Influence of means of dispersed generation on electric energy losses in distribution networks. Literature sources [ 2,3,4,5,6 ]

	5
	Possibility of effective use of centralized voltage regulation in distribution networks with dispersed sources of electricity generation and storage. Literature sources [ 2,3,5 ]

	6
	Influence of dispersed sources of energy generation and accumulation on reliability power supply. Literary sources [ 2,3,5, ]

	7
	Technical solutions are aimed at minimizing electricity losses in active systems distribution of electric energy. Literature sources [ 2,3,4 ]

	8
	Decentralized voltage regulation in active power distribution systems. Literature sources [ 2,3,4 ]

	9
	Modern technical means of ensuring the reliability of electricity supply and their optimization use in active power distribution systems. Literature sources [ 2,3,4 ]

	10
	10 Mathematical methods and models of multicriteria decision making. Classification and brief analysis. 
 Literature sources [ 2,4,5 ]

	11
	Substantiation of the optimal structure and parameters of Microgrid components based on models of multicriteria decision making.  Literature sources [ 2,3,4 ]

	12
	Features of the use of investment analysis procedures in the implementation decentralized control of modern distribution networks Literature sources [ 2,3,4,5 ]

	13
	Taking into account risk factors and information uncertainty in the analysis of construction paths active power distribution systems.  Literature sources [ 1,3,4,5 ]



Independent work of student
	№
	Type of independent work
	Number hours of IWS

	
	Preparation for classroom classes
	63



Policy and control

2. The policy of the discipline (educational component)

The system of requirements that the teacher puts before the graduate student:
• rules for attending classes: in accordance with Order 1-273 of 14.09.2020 is prohibited assess the presence or absence of the applicant in the classroom, including accrue incentive or penalty points. According to the RSO of this discipline points accrued for the relevant types of educational activity in lectures and in the process independent work of the graduate student.
• rules of conduct in the classroom: the student has the opportunity to receive points for appropriate types of educational activity in lectures, which are provided by the RSO discipline. Using communication tools to search for information on the teacher's Google drive, on the Internet, in the distance course on the Sikorsky platform is carried out under the condition of the instruction the teacher;
• rules of protection of individual tasks: protection of calculation work on discipline carried out individually and only if the student does not agree with accrued points based on the results of the PP check (subject to compliance with the calendar its implementation plan);
• Deadlines and re-policies: late implementation of the RR involves accrual penalty points. If the student did not participate or did not appear at the MCR, his the result is estimated at 0 points.
• Academic Integrity Policy: Code of Honor of the National Technical University of Ukraine "Kyiv Polytechnic Institute" https://kpi.ua/files/honorcode.pdf establishes general moral principles, rules of ethical conduct of persons and provides a policy of academic integrity for those working and studying at the university, which they should be guided in their activities, including in the study and compilation control measures in the discipline "General principles of construction and management of active electricity distribution systems "
• when using digital means of communication with the teacher (mobile communication, electronic mail, correspondence on forums and social networks, etc.) must be followed generally accepted ethical norms, in particular to be polite and restrict communication working hours of the teacher.

3. Types of control and rating system for assessing learning outcomes (RSO)

Current control : express survey, MCR.

Calendar control : conducted twice a semester as a monitoring of the current state compliance with the requirements of the syllabus.

Semester control : Credit

Conditions of admission to the semester control : the minimum positive grade for the calculation work, participation in MCR, semester rating more than 30 points.
Table of correspondence of rating points to grades on the university scale:
	Scores
	Rating

	95-100
	Excellent

	85-94
	Very good

	75-84
	Good

	65-74
	Satisfactory

	60-64
	Pass

	Less than 60
	Poor

	Less than 30
	Not allowed



The overall rating of the graduate student after the end of the semester consists of points received for:
- answers during express surveys at lectures;
- performance of settlement work (RR);
- execution of one modular control work (MCR).
- passing the test

	Express survey

	RR

	MCR

	Rs

	Resp

	R


	2
	24
	24
	60
	40
	100



Answers during express surveys at lectures
Weight score - 1.
Maximum number of points in all lectures -
1 point * 12 = 12 points.
Evaluation criteria
- correct answers to some questions from the place - 1;
Individual semester task (RR)
According to the working curriculum, each graduate student performs computational work.
The maximum number of points for the performance of DCR - 24.
Evaluation criteria
- complete, accurate and timely execution - 24 points;
-calculation are some insignificant errors - 16… 20 points;
-the calculation is incomplete, there are some errors - 10… 14 points;
-calculations contain significant errors of 6-10 points
-calculation is incorrect - 0 points;
-6 weeks are allotted for the implementation of the PP from the moment the task is issued; delivery of PP after the established term provides accrual of a penalty point -2 for each week over set deadline.
Modular control work
The weight score of each part of the MCR is 12.
The maximum score for MCR - 2 * 12 = 24.
Evaluation criteria
- correct solution of 2 problems - 24 points;
- partial solution of problems, the presence of minor errors - 16-20 points;
- correct solution of 1 problem - 12 points;
- no answer - 0 points.
Calendar control is based on the current rating. The condition of positive certification is
the value of the current student rating is not less than 50% of the maximum possible at the time of certification.
Form of semester control - credit
On the test, students do written work. Each task contains two theoretical ones question (task) and one practical. Each theoretical question (task) is evaluated in 10 points, and practical with 20 points according to the following criteria:
- "excellent", complete answer, not less than 90% of the required information, made in accordance with the requirements to level of "skills" (complete, error-free problem solving) - 18-20 points;
- "good", a sufficiently complete answer, not less than 75% of the required information, performed in accordance with requirements for the level of "skills" or there are minor inaccuracies (complete solution of the problem with minor inaccuracies) - 15-17 points;
- "satisfactory", incomplete answer, not less than 60% of the required information, performed in accordance with the requirements to the "stereotypical" level and some mistakes (the task is performed with certain shortcomings) -10-14 points;
- "unsatisfactory", the answer does not meet the conditions for "satisfactory" - 0 points.
The sum of starting points and points for the examination test is transferred to the examination estimates according to the table:

	Scores
	Rating

	95-100
	Excellent

	85-94
	Very good

	75-84
	Good

	65-74
	Satisfactory

	60-64
	Pass

	Less than 60
	Poor

	There are not credited laboratory works or not credited calculation work
	Not allowed



Additional information on the discipline (educational component)
• For participation in research work with a speech at the conference, the graduate student receives 10 incentive points, which are added to the total amount if it is less than 100.
• For the project of theses on the discipline the graduate student receives 10 incentive points, for the project scientific article for a professional publication, the graduate student receives 20 points.


Work program of the discipline (syllabus):

Compiled by Professor of the Department of Power Supply IEE Ph.D., Associate Professor Popov VA

Approved by the Department of IEE Power Supply (Minutes № 14 of 30.06.2020)

Approved by the Methodical Commission of the Institute (Minutes №1 of 31.08.2020)
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