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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
	II course, autumn semester

	The scope of discipline
	90 hours / 3 ECTS credits

	Semester control /
control measures
	Offset / MCR / RGR


	Lessons schedule
	http://rozklad.kpi.ua/

	Language of instruction
	Ukrainian / English

	Information about course leader /teachers
	Lecturer: Ph.D. , Professor Kirik V. V., 0968817257

	Course placement
	https://classroom.google.com/c/MTUxNDQ2MDY0NDA5?cjc=tlir677



Curriculum of the discipline

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

The program of the discipline "Mathematical modeling of Smart-systems of alternating current"is compiled in accordance with the educational program" Electricity, electrical engineering and Electromechanics "training of the doctor of philosophy of a specialty 141 -
Electric power, electrical engineering and electromechanics.
The purpose of the discipline is to form students' following abilities: perform simulation modeling of power systems, which are presented in in the form of complex closed electric networks of alternating current, including containing in itself intellectual connections; use of the most effective modeling methods Smart-systems and calculations of operating modes of electrical process equipment networks, stations and substations with constituent information and communication elements.
The subject of the discipline - Mathematical modeling of modes of operation "Smart" electrical networks and AC microsystems with electrical installations, who have information and communication links.
Program learning outcomes:
Competences: the ability to develop simulation models of electrical networks with elements artificial intelligence, use of software environments MatLab and Power Factory, analysis of mode parameters of Smart-systems.
Knowledge: mathematical models of construction, types and algorithms of linear and power network equipment of alternating current electrical networks; laws intellectual management of technological processes of production, transfer, distribution and electricity consumption in power systems; methods of modeling Smart-systems.
Skills: perform simulation research of Smart-systems of alternating current; optimally choose and apply in practice various mathematical models of elements and methods of calculation of smart grids; determine the calculated parameters of mathematical models and effectively use them in assessing the steady and post-emergency modes of operation of power systems; to determine the calculated parameters and optimal mode characteristics of the regulating, compensating and adjusting equipment, as well as the methodology of scientific research, to apply them in their own research in the field of electrical engineering and in teaching practice.

2. Prerequisites and postrequisites of the discipline (place in the structural-logical scheme training according to the relevant educational program)

Material of the credit module of the discipline "Mathematical modeling Smart-systems of alternating current "according to the structural and logical scheme of EQL" doctor of philosophy " based on the knowledge gained by students in the study of such disciplines for obtaining in-depth knowledge of the specialty, as "Methods of research, formation and management intelligent energy systems and complexes "," Fundamentals theories of electromagnetic field and processes "," Unconventional and renewable energy sources in power systems and electrical complexes","Monitoring, management and protection of electric power systems and electrotechnical complexes".
To successfully master the discipline, the student must have a "foreign language for scientific activity ", as much of the latest technology is described in scientific literature in English. Competences, knowledge and skills gained in the process the study of the credit module is necessary for further study of the disciplines "Electrical networks with resistive and compensated neutral grounding", as well as for high-quality research on the topic of the dissertation .

3. The content of the discipline

The discipline is structurally divided into 3 sections , namely:
1. Problems of alternating current electricity transmission and their solution
Topic 1.1. Evolution of power systems development
Topic 1.2. Technologies to increase the efficiency of electricity transmission and distribution systems
Topic 1.3. Technological structure of Smart Grid
2. Features of the formation of intelligent energy systems
Topic 2.1. Smart Grid innovations and development trends
Topic 2.2 Intelligent technologies in Smart Grid
Topic 2.3. Creation and use of new types of power equipment for Smart Grid
3. Power and information and communication models of intelligent power systems
Topic 3.1. Methods of modeling, control and optimization in intelligent
power systems
Topic 3.2. Models of power equipment elements for Smart Grid
Topic 3.3. Information and communication models Smart Grid

4. Training materials and resources

Main information resources:
1.  Семенов В. Технология Smart grid и будущее мировой электроэнергетики, – Электрик. Профессиональный журнал №12/2020. [Електронний ресурс] Режим доступу: http://electrician.com.ua/posts/1389.  
2.  Проекти  Smart  Grid  у  Європі:  отримані  уроки  та  стан  розвитку»,  –  Smart  Grid projects  in  Europe:  lessons  learned  and  current  developments,  –  Об’єднаний  дослідницький  центр Єврокомісії Joint Research Centre (JRC). [Електронний ресурс] 
Resource access mode: https://ses.jrc.ec.europa.eu/sites/ses/files/documents/smart_grid_projects_in_europe.pdf 
3.  V. Giordano, F. Gangale, G. Fulli, M. S. Jim´enez, I. Onyeji, A. Colta, I. Papaioannou, A. Mengolini, C. Alecu, T. Ojala, and I. Maschio. Smart Grid projects in Europe: lessons learned and current develop-ments.  JRC  Reference  Reports,  Publications  Ofﬁce  of  the  European Union, 2011. 
4.  Getting Smart /  IEEE power & energy magazine, march/april 2008 Digital Object Identifier 10.1109/MPE.2007.915181 
5.  Xi Fang, Satyajayant Misra, Guoliang Xue, Fellow, and Dejun Yang. The New and Improved Power Grid: A Survey/ 2011 IEEE 
6.  Chun-Hao Lo, Nirwan Ansari, Fellow. The Progressive Smart Grid System from Both Power and Communications Aspects.- 1553-877X/11/$25.00 c2011 IEEE 
7.  By T. Joseph Lui, Warwick Stirling and Henry O. Marcy.  Get Smart / IEEE power & energy magazine.- Digital Object Identiﬁ er 10.1109/MPE.2010.936353 
8.  Toward a Smart Grid / IEEE power & energy magazine.-  Digital Object Identiﬁer 1540-7977/05/$20.00©2005 IEEE.- september/october 2005 

Educational content

5. Methods of mastering the discipline (educational component)

Lectures

	№

	The title of the lecture topic and the list of main questions (list of didactic tools, links to information sources)

	1
	Technological structure of Smart Grid.
The concept is fully integrated, self-regulating and self-healing power system that has a network topology and includes everything generating sources, main and distribution networks, as well as consumers electricity combined with a two-way flow of energy and information, managed by a single network of automated devices in real mode time. 

	2
	Methods of modeling, control and optimization in intelligent power systems
Data collection and evaluation, model synthesis, modeling methods, representation and analysis of target functions



6. Independent student work

	№
	Type of independent work
	Number hours of IWS

	
	Preparation for classroom classes
	14

	
	Execution of RGR
	20

	
	Preparation for MCR
	9

	
	Preparation for the test 
	20



Policy and control

7. Policy of academic discipline (educational component)

The system of requirements that the teacher puts before the 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 activities for lectures and practicals classes.
· rules of conduct in class: the student has the opportunity to receive points for appropriate types of educational activity in lectures and practical classes provided RSO discipline. Use communication tools to search for information on Google Drive teacher, on the Internet, in a distance course on the Sikorsky platform is carried out by conditions of the teacher's instruction;
· rules of protection of individual tasks: protection of calculation and graphic work with discipline is carried out individually and only if the student does not agree with accrued points based on the results of the RGR inspection (subject to compliance with the calendar RGR implementation plan);
· Deadline and rescheduling policy: if the student did not pass or does not appear at MCR (without good reason), its result is estimated at 0 points. Rearrangement MCR results are not provided;
· 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 "Advanced technologies in electric drive and electromechanical systems-1 ";
· when using digital means of communication with the teacher (mobile communication, e-mail, correspondence on forums and social networks, etc.) is required adhere to generally accepted ethical norms, in particular to be polite and limit communication during the teacher's working hours.

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

Current control : rapid test, MCR.
Calendar control : conducted twice a semester as monitoring of the current state
compliance with the requirements of the syllabus.
Semester control: credit.
Conditions of admission to semester control : semester rating is more than 35 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 student after the end of the semester consists of points, received for:
-answers during the rapid test;
-performing modular control work (MCR).
-preparation of RGR

	Express survey

	RGR

	MCR


	14
	40
	46



Answers during express surveys at lectures
Weight score 1.
Maximum number of test points -
1 point * 14 = 14 points.
Evaluation criteria
- choosing the correct answer to individual questions - 1;
Individual semester task (RGR)
According to the working curriculum, each student performs calculation and graphics work.
The maximum number of points for performing RGR - 40.
Evaluation criteria
-complete, accurate and timely execution - 40 points;
-the calculation is inaccurate, there are some insignificant errors - 14… 35 points;
-the calculation is incomplete, there are some significant errors - 2… 13 points;
-calculation is incorrect - 0 points;
-8 weeks are allotted for the RGR from the moment the task is issued; delivery of RGR after the established term provides accrual of penalty point -2 for everyone week overdue.
Modular control work
Weight score MKR - 46.
The maximum score for MCR is 46.
Evaluation criteria
-complete answer to all questions (more than 90% of the material) 40 - 46 points;
-incomplete answer to all questions (from 60 to 90% of the material) - 20 - 39 points;
-the answer contains less than 60% of the required information - 0 points;
Calendar control is based on the current rating. Positive condition
certification is the value of the current student rating of not less than 50% of the maximum
possible at the time of certification.
Form of semester control - credit
The maximum amount of points is 100. A prerequisite for admission to the test is full lecture notes, completed and defended abstract. To get credit offset module "automatic" must have a rating of at least 60 points, as well as the conditions admission to the offset.
Students who have a rating of less than 60 points at the end of the semester, as well as those who want to increase their assessment in the ECTS system, perform credit tests. With the points scored by the student are canceled, and the grade for the test is available residual.
The test consists of two theoretical questions Credit evaluation criteria - "excellent", complete answer, not less than 95% of the required information (complete, unmistakable problem solving) - 95 - 100 points;
- "very good", a fairly complete answer, at least 85% of the required information or minor inaccuracies (complete problem solving with minor inaccuracies) - 85-94 points;
- "good", a fairly complete answer, at least 75% of the required information or insignificant
inaccuracies (complete solution of the problem with minor inaccuracies) - 75-84 points;
- "satisfactory", incomplete answer, at least 65% of the required information and some errors
(the task is performed with certain shortcomings) - 65-74 points;
- "pass", incomplete answer, but not less than 60% of the required information and some errors (task performed with certain shortcomings) -60 - 64 points;
- "unsatisfactory", the answer does not meet the conditions for "satisfactory" - 0 points.

9. Additional information on the discipline (educational component)

Tasks on RGR

RGR is performed in the software environment Power Factory and MatLab. Task on RGR provides development of simulation models of an electric network with intelligent reactive power compensation installations. The network scheme is determined by the lecturer for each student individually.
The list of topics that are submitted for semester control
1. The evolution of power systems
2. Technologies to increase the efficiency of electricity transmission and distribution systems
3. Technological structure of Smart Grid
4. Smart Grid innovations and development trends
5 Intelligent technologies in Smart Grid
6. Creation and use of new types of power equipment for Smart Grid
7. Methods of modeling, control and optimization in intelligent power systems
8. Models of power equipment elements for Smart Grid
9. Smart Grid information and communication models

Certificates of distance or online courses on the relevant subject can be credited subject to compliance with the requirements set out in ORDER № 7-177 FROM 01.10.2020 ON APPROVAL OF THE PROVISIONS ON RECOGNITION IN KPI NAME. IHOR SIKORSKY LEARNING OUTCOMES ACQUIRED IN NON-FORMAL / INFORMAL EDUCATION 

Work program of the discipline (syllabus):

Compiled by prof. Department of Electrical Networks and Systems FEA, Ph.D. Kirik V.V.

Approved by the Department of Electrical Networks and Systems FEA (protocol № 10 from 24.06.2020)

Approved by the Methodical Commission of the Faculty 1 (protocol №25 from 25.06.2020)



































































1 Methodical Council of the University - for general university disciplines.
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