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ADVANCED TECHNOLOGIES IN RENEWABLE 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, spring semester


	The scope of discipline
	90 hours / 3 ECTS credits

	Semester control /
control measures
	Offset, MCR, RR


	Lessons schedule
	18 hours - lectures, 9 hours - practical


	Language of instruction
	Ukrainian

	Information about course leader /teachers

	Doctor of Technical Sciences, Associate Professor, Budko Vasyl Ivanovych, 0679785527, email:budko.vasyl@lll.kpi.ua


	Course placement
	Remote resource link:
https://classroom.google.com/u/2/c/MjY3ODA4ODgzMTA3





Curriculum of the discipline

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

The curriculum of the discipline "Advanced technologies in renewable energy" is made in accordance with the educational and scientific program of training a doctor of philosophy in the field of knowledge 14 "Electrical Engineering" in the specialty 141 "Electricity, electrical engineering and
electromechanics ".
The purpose of the discipline is to form a system of postgraduate students' ability to bet and solve complex scientific problems during research and innovation activities in the field renewable energy.
The subject of the discipline is the scientific principles of methods, organizational and technological measures for conducting research in the field of renewable energy. These issues in this course are considered comprehensively, taking into account modern requirements for knowledge on technical, technological and economic aspects of renewable energy.
Program learning outcomes:
Competences: the ability to perform original research, achieve scientific results, which create new knowledge in the field of wind energy; ability to present orally and in writing and discuss research results in Ukrainian and English; ability to solve scientific problems to increase the reliability and efficiency of operation wind energy systems, conditioned by the need to ensure sustainable development of the state; ability to identify, set and solve research problems in the field wind energy, evaluate and ensure the quality of research; ability adhere to the ethics of research, as well as the rules of academic integrity in scientific research and scientific and pedagogical activities.
Knowledge : know the basic provisions of research methodology; general scientific methods conducting modern scientific research; special methods of scientific research; common requirements for the structure, content, language and design of scientific papers; basic principles of organization and planning of scientific work; requirements for research work.
Skills: to apply the necessary methods of scientific research in the development of scientific works; use special methods when performing research; organize and to conduct research in the process of dissertation preparation; find, process and store information obtained as a result of studying the scientific literature; to carry out approbation and implementation of research results in practice; have the skills to find yourself solving scientific problems; choose topics of scientific work; registration of research works; preparation and defense of scientific work; formulate learning objectives and choose the appropriate one educational material and its structure.
Experience: evaluate new ideas; choose and apply rational methods for solving specific tasks of wind energy; to search, accumulate and process scientific information needed to solve a scientific problem and make decisions; build professionally public speech; to form research and development tasks, to substantiate directions research based on the state of world developments; conduct and analyze training sessions different species.

1. The content of the discipline
1. Advanced technologies in the development of wind energy. New directions of energy development wind potential.
2. Advanced technologies in the development of photovoltaics. Technological modernization of production
photovoltaic cells.
3. Advanced technologies in the development of solar thermal equipment and equipment. The main accents of improvement of technological lines on modernization.
4. Advanced technologies in the development of biofuel production technologies. New directions of development energy potential of biomass.
5. Advanced technologies in the development of biogas power plant technologies. Modern technical solutions with maximum use of biomass energy.
6. Advanced technologies in the development of hydropower. The main features of the maximum development of the potential of small rivers of Ukraine.
7. Advanced technologies in the development of geothermal energy. The best advanced design solutions for the implementation of geothermal power plants.
8. New priorities of dispersed generation of electricity in complex use of renewable energy sources. Possibilities of transition to energy supply communities through renewable energy.
9. Sustainable development as a guarantee of improving the technology and equipment of renewable energy. Basic concepts and definitions.

2. Training materials and resources
Main information resources:
1. Відновлювані джерела енергії / За ред. С.О. Кудрі.  –  Київ:  Інститут  відновлюваної  енергетики НАНУ, 2020. – 392 с. 
2.  Нетрадиційні та відновлювані джерела енергії / Кудря С. О. −  Підручник.  –  Київ: Національний технічний університет України («КПІ»), 2012.–495с. 
3. Атлас енергетичного потенціалу відновлюваних джерел енергії України / за ред. С.О. Кудрі. – Київ: Інститут відновлюваної енергетики НАН України, 2020. – 82 с. 
4.  Кармазін О.О. Балансова надійність електроенергетичних систем в умовах зростання частки відновлюваної енергетики: дис. на здобуття наук. ступеня канд. техн. наук: 14.08.2019 / Кармазін Олексій Олександрович – К., 2019. – 143 с. 
5. Будько В.І. Використання енергії сонячного випромінювання та вітру для зарядження електромобілів: дис. на здобуття наук. ступеня докт. техн. наук: 14.08.2019 / Будько Василь Іванович – К., 2019. – 302 с. 
6.  Вітроенергетика  [Електронний ресурс] : навч. посіб. для студ. спеціальності 141 «Електроенергетика, електротехніка, електромеханіка» / Головко В. М.  ;  КПІ ім. Ігоря Сікорського. – Електронні текстові дані  (1 файл: 5,5 Мбайт).  – Київ  : КПІ ім. Ігоря Сікорського, 2019. – 88 с. Additional:
1. DSTU 2275-93 Energy saving. Unconventional and renewable energy sources. Terms and definitions. –K .: State Standard of Ukraine, 1994.-52p.
2. Requirements for wind and solar power plants in their operation in parallel with unified energy system of Ukraine: SOU NEK 341.001: 2019. DP «NEK Ukrenergo, 2019.
Additional:
1.  ДСТУ 2275-93 Енергоощадність. Нетрадиційні та поновлювані джерела  енергії. Терміни та визначення. –К.: Держстандарт України, 1994.-52с. 
2. Вимоги до вітрових та сонячних електростанцій при їх роботі паралельно з об’єднаною енергетичною системою України: СОУ НЕК 341.001:2019. ДП «НЕК «Укренерго», 2019.

Educational content

1. Methods of mastering the discipline (educational component)
Lectures

	№

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


	1
	Sustainable development as a guarantee of improvement of technologies and equipment of renewable energy. Basic concepts and definitions.
literary sources 1,3,4,5, 

	2
	Advanced technologies in the development of wind energy. New directions of energy development wind potential.
literature sources 1,2,3,4,5,6 

	3
	Advanced technologies in the development of photovoltaics. Technological modernization of production photovoltaic cells.
literature sources 1,3,5 

	4
	Advanced technologies in the development of solar thermal equipment and equipment. The main accents of improvement of technological lines on modernization. literature sources 1,2,3,5 

	5
	Advanced technologies in the development of biofuel production technologies. New directions of development energy potential of biomass.
literature sources 1,2,3 

	6
	Advanced technologies in the development of biogas power plant technologies. Modern technical solutions from maximum use of biomass energy.
literature sources 1,2,3 

	7
	Advanced technologies in the development of hydropower. The main opportunities for maximum development potential of small rivers of Ukraine.
literature sources 1,2,3 

	8
	Advanced technologies in the development of geothermal energy. The best advanced design solutions sales of geothermal power plants.
literature sources 1,2,3 

	9
	New priorities of dispersed generation of electricity in integrated use renewable energy sources. Opportunities for transition to energy supply of communities at the expense of renewable energy. literature sources 1,4,5 

	10
	



Practical training

	№
	The name of the topic of the lesson and a list of main questions

	1
	Calculations of increasing electricity generation by modern wind turbines.

	2
	Calculations of increasing electricity generation by modern photovoltaic power plants with advanced photo panels.

	3
	Calculations of increasing heat generation by modern solar systems of different types.

	4
	Calculations of the choice of capacity of energy batteries of different types to increase the rate guaranteed power supply due to renewable energy sources.

	5
	Calculations of increasing electricity generation with integrated energy supply territorial communities at the expense of renewable energy sources.







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

	
	Preparation for classroom classes
	50

	
	Preparation for the test 
	13



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, it is prohibited assess the presence or absence of the applicant in the classroom, including number to accrue incentive or penalty points. According to the RSO of this discipline points are awarded 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 by RSO discipline. Using means of communication to search for information on the teacher's Google drive, on the Internet, in a distance course on the Sikorsky platform is provided teacher's instructions;
● rules of protection of laboratory works: it is allowed as individual protection laboratory work, and collective (as part of the team, the composition of which is determined by the first laboratory lesson). In both cases, individual responses are evaluated each student.
● rules of protection of individual tasks: protection of calculation and graphic work with disciplines are carried out individually and only if the student does not agree with the accrued points based on the results of the RGR inspection (subject to compliance with calendar plan for the implementation of RGR);
● rules for awarding incentive and penalty points: incentive and penalty points are not included in the main scale of RSO, and their sum does not exceed 10% of the starting scale. Incentive points are awarded for participation in faculty and institute Olympiads in the discipline "Advanced technologies in renewable energy" , participation in faculty and institute scientific conferences. Penalty points are awarded for late implementation of RGR.
● Deadlines and re-policies: untimely implementation of the RGR and untimely protection laboratory work involves the accrual of penalty points. If the student does not passed or did not appear on the MCR, its result is estimated at 0 points. Rearrangement protection of laboratory works and MCR results is 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, ethical rules behavior of individuals and provides a policy of academic integrity for employees and study at the university, which they should be guided in their activities, in that including in the study and preparation of control measures in the discipline " Advanced technologies in renewable energy " ;
● 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, problem solving
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 the semester control : minimally positive assessment for the calculated
graphic work, enrollment in all laboratory works, 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
	Enough

	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;
- solving problems in practical classes;
- performance of individual work (RGR);
- execution of one modular control work (MCR).

Express survey Solving problems
	Express survey

	Problem solving
	RGR

	MCR

	Rs

	Req

	R


	4
	8
	20
	8
	60
	40
	100



Answers during express surveys at lectures
Weight score - 2.
Maximum number of points in all lectures -
2 points * 9 = 18 points.
Evaluation criteria
- correct answers to some questions from the place - 2;
Solving problems in practical classes
Weight score - 4.
The maximum number of points in all practical classes -
4 points * 5 = 20 points.
Evaluation criteria
-independent problem solving, free possession of the topic of the lesson - 4;
-problem solving with the help of a teacher, mastery of individual sections of the topic
classes - 2;
Individual semester task (RGR)
According to the working curriculum, each student performs computational and graphic work.
The maximum number of points for performing the RGR is 22.
Evaluation criteria
- complete, accurate and timely execution - 22 points;
-the calculation is inaccurate, there are some insignificant errors - 9… 13 points;
-the calculation is incomplete, there are some significant errors - 2… 6 points;
-calculation is incorrect - 0 points;
-8 weeks are allotted for the implementation of the RGR from the moment of issuing the task; delivery of RGR after
the established term provides accrual of a penalty point -2 for each week
over the deadline.
Modular control work
The weight score of each part of the MCR - 2.
The maximum score for MCR - 2 * 4 = 8.
Evaluation criteria
- correct solution of 2 problems - 2 points;
- partial solution of problems, the presence of minor errors - 1-1.5 points;
- correct solution of 1 problem - 1 point;
- no answer - 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 test consists of two theoretical questions
Credit evaluation criteria
Rating Rc ≥ 0.6 * R, ie 60 points - is credited automatically.
Rating Rc in the range (0.4 - 0.59) * R, ie 40 - 59 points - students take the test.
Maximum credit rating Rs = 40 points.
Score R3 = 33 - 40 points - the student gave comprehensive answers to all questions (at
necessity - and additional), gives clear definitions of all concepts and quantities, logical and logical answers
consistent.
Score rating Rs = 25 - 32 points - answering the question, the student is assumed
individual errors, but can correct them with the help of a teacher; knows the definition of basic
concepts and values ​​of the discipline, generally understands the physical nature of the tasks.
Credit rating Rз = 16 - 24 points - the student partially answers the credit question,
shows knowledge, but does not sufficiently understand the physical essence of energy conversion processes. Answers
inconsistent and fuzzy.
Score rating Rz ≤15 points - in the answer the student makes significant mistakes,
shows a lack of understanding of the essence of the processes, can not correct mistakes with the help of the teacher.
The answers are incorrect, and in some cases do not correspond to the essence of the question.

Additional information on the discipline (educational component)

List of topics that are submitted for semester control:

1. Advanced technologies in the development of wind energy. New directions of energy potential development
wind.
2. Advanced technologies in the development of photovoltaics. Technological modernization of production
photovoltaic cells.
3. Advanced technologies in the development of solar thermal equipment and equipment. Basic
emphasis on improving technological lines for modernization.
4. Advanced technologies in the development of biofuel production technologies. New directions of development
energy potential of biomass.
5. Advanced technologies in the development of biogas power plant technologies. Modern technical solutions from
maximum use of biomass energy.
6. Advanced technologies in the development of hydropower. The main opportunities for maximum development
potential of small rivers of Ukraine.
7. Advanced technologies in the development of geothermal energy. The best advanced design solutions
sales of geothermal power plants.
8. New priorities of dispersed generation of electricity in integrated use
renewable energy sources. Opportunities for transition to energy supply of communities at the expense of
renewable energy.
9. Sustainable development as a guarantee of improvement of technologies and equipment of renewable energy.
Basic concepts and definitions.


Work program of the discipline (syllabus):

Compiled by Professor of the Department of Renewable Energy FEA, Doctor of Technical Sciences, Associate Professor, Budko VI

Approved by the Department of Renewable Energy Sources FEA (Minutes № 10 from 28.05.2020)

Approved by the Methodical Commission of the Faculty 1 (Minutes №8 of 23.06.20)

































































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