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	Modul:
	HYBRID ENERGY SYSTEMS
	Module code: xx

	The level of cycles, years of study, semester
	II cycles
	Year: II/III semester

	Teacher
	Assis.prof. Damir Špago

	Contact details
	E-mail: damir.spago@unmo.ba              

	The total number of modul hours
	Lectures per week:2 
	Exercise per week: 2
	Total Hours
30+30 (L+E)

	ECTS
	6 ECTS

	Qualifications
	Master of Mechanical Engineering

	Modul status
	Elective

	Requirements for examination
	-

	Restrictions on access to modul
	-

	Explanation of credits point
	Total load for the course in the semester:
Lectures: 30 h
Exercises: 30 h
Independent work: 60 h
Program assignment: 30 h
TOTAL 150 h / 25 = 6 ECTS

	The aim of modul
	Introducing students to the possibilities of using complex hybrid energy systems for energy conversion and conservation in various types of consumers (industry, buildings, etc.), their sizing, and optimization.

	Description of general and specific competences (knowledge and skills) / learning outcomes

	After completing and passing the final exam, the student will gain basic theoretical and practical knowledge that they will be able to apply independently or in a team for the analysis and design of hybrid energy systems. Upon completion of the course, the student will be able to interpret the role of complex hybrid energy systems in energy supply, explain energy storage methods, analyze and compare energy potentials for mobile and stationary systems, critically assess impacts on the production and application of hybrid energy systems, specify and analyze elements of a complex energy system and perform its optimization, as well as recognize and evaluate trends in the future application of such systems.

	Modul description

	1. Introductory lecture. Introducing students to the subject matter, teaching methods, and examination procedures.
2. Introduction and significance of complex hybrid energy systems, their applications, and availability of energy sources.
3. Narrow and broad concepts of complex hybrid systems for converting energy from renewable sources. General classification and basic components.
4. The role of hybrid energy systems in energy supply and target consumer groups. Comparison with conventional energy preparation and supply systems.
5. Theoretical foundations of connection to micro-grids, standalone, and centralized systems.
6. Availability and transportation of energy, application of multiple types of energy in one location.
7. Energy storage in complex hybrid energy systems.
8. GIS tools for assessing energy transformation and mapping renewable energy potentials.
9. Basics of sizing and modeling hybrid energy systems. Defining influential parameters.
10. Integration of hybrid energy systems to meet thermal, cooling, and electrical energy needs.
11. Statistical data processing. Calculation of annual production.
12. Basic methods of optimization for hybrid energy systems. Linear programming.
13. Multi-criteria optimization of hybrid energy systems using various methods (AHP, TOPSIS, VIKOR).
14. Sustainability and application perspectives. Impact of hybrid energy systems on transitioning various consumer types (buildings, industry, etc.) into prosumers.
15. Hybrid energy systems in positive energy districts. Legal regulations and their impact on energy transition.

	Teaching / learning methods
	Lectures
Exercises
Field lectures/study visit to Wind Power Plant near Mostar

	Examination method and the weight factor assessment %
	I Colloquium – 20 points – 20%
II Colloquium – 20 points – 20%
Seminar Paper – 20 points – 20%
Final Exam – 35 points – 35%
Class Attendance – 5 points – 5%

	List of basic literature and
Internet web references
	1. Kulišić, P., Novi izvori energije, Školska knjiga, Zagreb, 1991.
2. Masters, G.M.: Renewable and Efficient Electric Power Systems, Wiley-IEEE  Press, 2004.
3. Yatish, T. Shah., Hybrid Energy Systems: Strategy for Industrial Decarbonization, CRC Press, 2021.

	Monitoring of  quality and efficiency of modul performing
	An anonymous survey among students on the the success of teaching.



