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COURSE  DESCRIPTION
	1. Course title: Distributed Generation in Power System
	2. Course code: Es1-O8d-VII

	3. Validity of course description: 2018/2019

	4. Level of studies: BSc programme / 1st cycle of higher education

	5. Mode of studies:  intramural studies

	6. Field of study: Electrical engineering
	(FACULTY SYMBOL) RE

	7. Profile of studies: general academic

	8. Programme: electrical engineering

	9. Semester: VII

	10. Faculty teaching the course: Institute Power System and Control

	11. Course instructor: Maksymilian Przygrodzki DSc

	12. Course classification: common subjects

	13. Course status: elective

	14. Language of instruction: English

	15. Pre-requisite qualifications: Theory of Electrical Circuits, Electrical Engineering, Operational Safety of Electrical Devices

	16. Course objectives: The aim of the course is to acquire relevant competencies in the field of identification of power system needs, configuration of system connection and selection of equipment, and to assess of the economic efficiency of the distributed generation units connected in parallel to the power system.

	17. Description of learning outcomes:

	Nr
	Learning outcomes description
	Method of assessment
	Teaching methods
	Learning outcomes reference code

	1.
	Student can define, distinguish and classify the methods of power generation units in conventional and heat combined technologies.
	written exam
	lecture
	K1A_W10 +

K1A_W14 ++

	2.
	Student distinguishes renewable energy sources and can demonstrate the principles of energy generation technologies in these power plants.
	written exam, seminar presentation
	lecture, seminar
	K1A_W10 +

K1A_W14 +++

K1A_U01 +++

	3.
	Student knows what legal documents and instructions specify the rules of power system connecting and operating of distributed energy resources.
	written exam
	lecture
	K1A_W15 +

K1A_U24 ++

	4. 
	Student understands the influence on the power system of connecting and operating the power plant.
	written exam, seminar presentation
	lecture, seminar
	K1A_W06 +

K1A_W14 +++, K1A_U01 +++

K1A_U15++, K1A_U22 +++

	5.
	The student can choose the power plant taking into consideration the local needs of the customers, the supply of energy resources and the transmission capacity of the network.
	seminar presentation, execution of appropriate calculations in the project
	seminar, project (case study)
	K1A_W03 +, K1A_U01 ++

K1A_U03 +++, K1A_U08 ++

K1A_U14 +++, K1A_U20+

K1A_U24 +++, K1A_U27+

	6.
	Student is able to investigate and evaluate network effects related to the influence of the source on the power system.
	seminar presentation, execution of appropriate calculations in the project
	seminar, project (case study)
	K1A_W04 +, K1A_W09 +

K1A_U01 ++, K1A_U04 +++

K1A_U07 +++, K1A_U09 ++

K1A_U22 +++,, K1A_K03 +++

	7.
	Student knows the grounds of economics of electricity generation and transmission.
	written exam, seminar presentation
	lecture, seminar
	K1A_U17 +++

K1A_U01 ++

K1A_U23 +

	8.
	Student can assess the profitability of local power generation based on the surpluses of the system and the customers.
	written exam, execution of appropriate calculations in the project
	lecture, project
	K1A_U17 +++, K1A_U03 +++

K1A_U04 +++, K1A_U07 +++

K1A_U14 +++, K1A_K06 +++

	18. Teaching modes and hours
Lecture / Seminar / Project

15 h / 15 h / 15 h

	19. Syllabus description:

Lecture :Basic concepts and definitions. Classification of distributed generation. Comparative characteristics. Development tendencies. Opportiunities and barriers to the development of distributed generation.
Basic technologies used in distributed generation. Overview of electricity generation technology. Cogeneration and trigeneration. Renewable. The current state of distributed generation in Poland and in the world.

The role and place of distributed generation in politics. Distributed generation in European Union documents. Actions supporting the development of distributed generation. Programs and support mechanisms for distributed generation sources. Local and local government policy.

Influence of distributed generation on the power system. Co-operation with the network - principles and requirements. The influence of distributed generation on the reliability of energy supply. Place and role of distributed generation in planning the development of the power system. Future network structure.

The economics of distibuted generation. Fixed and variable generation costs. Cost of transmission and distribution of energy. Heat costs. Environmental costs. Demand for electricity and heat. Optimization of distributed generation choice. Avoided and marginal costs.

Seminar : Electricity generation - possibilities of using local energy resources. Manufacturing technologies in renewable and conventional low power plants.
Presentation of selected programs supporting the development of distributed generation in European Union countries. Case study. Forecasts for the development of distributed generation in selected countries.

Requirements of system operator to connecting power plants to the power system. Standards and requirements for equipment.

Environmental protection - mechanism of certificates and auctions. Pollution emission in system resources and distributed generation.

A review of the cost of distributed generation, taking into account the technology used. Production cost level in power plants. Opportunities to customer – onsite generation share in the energy market.
Project: Develop a case study to connect a distributed generation unit to power system. Power flows in normal and emergency states. Influence on nodal voltages in normal and emergency states. Influence of power loss in distribution network. Analysis of the level of short-circuit currents. The impact of the source on the reliability indicators of the network. Analysis of power quality. Analysis of energy costs from distributed generation and project economic effectivenes.


	20. Examination: No

	21. Primary sources:

1. Janiczek R., Przygrodzki M.: Rozproszone źródła energii w systemie elektroenergetycznym. Monografia. Wydawnictwo Politechniki Śląskiej. Gliwice, 2006

2. Kacejko P.: Generacja rozproszona w systemie elektroenergetycznym. Wydawnictwo Politechniki Lubelskiej. Lublin, 2004

3. Kowalska A., Wilczyński A.: Źródła rozproszone w systemie elektroenergetycznym. Wydawnictwo KAPRINT, Lublin 2007

4. Lewandowski W.: Proekologiczne odnawialne źródła energii. WNT, Warszawa, 2006

5. Lubośny Z.: Elektrownie wiatrowe w systemie elektroenergetycznym. WNT, Warszawa, 2006

6. Paska J.: Ekonomika w elektroenergetyce. Oficyna Wydawnicza Politechniki Warszawskiej, Warszawa 2007

7. Paska J.: Wytwarzanie rozproszone energii elektrycznej i ciepła. Oficyna Wydawnicza Politechniki Warszawskiej, Warszawa 2010

8. Skorek J.: Ocena efektywność energetycznej i ekonomicznej gazowych układów kogeneracyjnych małej mocy. Monografia. Wydawnictwo Politechniki Śląskiej. Gliwice, 2002

	22. Secondary sources:
1. Laudyn D.: Rachunek ekonomiczny w elektroenergetyce. Oficyna Wydawnicza Politechniki Warszawskiej. Warszawa, 1999

2. Przygrodzki M.: Modelowanie rozwoju sieci elektroenergetycznej współpracującej ze źródłami rozproszonymi. Monografia. Wydawnictwo Politechniki Śląskiej. Gliwice, 2011

3. Skorek J., Kalina J.: Gazowe układy kogeneracyjne. WNT, Warszawa, 2005

	23. Total workload required to achieve learning outcomes
Lp.

Teaching mode :
                  Contact hours / Student workload hours
1

Lecture
15 h / 25 h
2

Classes
/

3

Laboratory
/

4

Project
15 h / 35 h
5

BA/ MA Seminar
15 h / 15 h
6

Other
/

Total number of hours
45 h / 75 h


	24. Total hours:120

	25. Number of  ECTS credits: 4

	26. Number of ECTS credits  allocated for contact hours: 2

	27. Number of ECTS credits  allocated for in-practice hours (laboratory classes, projects): 2

	26. Comments:




Approved:

…………………………….


…………………………………………………

(date, Instructor’s signature)



(date , the Director of the Faculty Unit signature)
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