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COURSE  DESCRIPTION
	1. Course title:       Electromagnetic compatibility
	2. Course code:  Es1-O1a-VI

	3. Validity of course description: 2016/2017

	4. Level of studies: BA, BSc programme / MA,MSc programme lub 1st cycle / 2nd cycle of higher education

	5. Mode of studies:  intramural studies / extramural studies

	6. Field of study: ElectroTECHNICS
	(FACULTY SYMBOL)  RE-2

	7. Profile of studies: General academics

	8. Programme: Electrical Engineering

	9. Semester: VI

	10. Faculty teaching the course: Faculty of Electrical Engineering; Institute of Measurement Science, Electronics and Control

	11. Course instructor:  Damian Gonscz (PhD)

	12. Course classification: Common courses

	13. Course status: compulsory /elective

	14. Language of instruction: English

	15. Pre-requisite qualifications:

Basic courses are: physics, mathematics, metrology and electronics. Students should understand and be able to describe the basic physical phenomenons in electrical engineering area (including electromagnetism issues). Student should be able to solve simple differential equations. Basic knowledge: electrical metrology, PCB design rules, electrical and magnetic properties of materials used in electrical engineering.

	16. Course objectives:

The aim of the course is to acquire adequate competence in the following areas: knowledge and skills relating to electromagnetic compatibility. Classification of electromagnetic disturbances, ways to minimize them, the principles of design of electronic devices including electromagnetic compatibility requirements. Knowing some of the test procedures in the area of measurements of radiated and conducted emission and in the area of immunity tests against conducted and radiated disturbances in relation to the required standards. The fundamental aspects associated with the work on the declaration of conformity for newly manufactured equipment are presented.

	17. Description of learning outcomes:

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


	1.
	Student knows the basic properties of electric fields, magnetic and electromagnetic fields. Able to characterize and identify the typical conducted and radiated electromagnetic disturbances. The student knows the coupling mechanisms of disturbances and methods for their minimization.
	final test;
active participation in the discussion and mark of the seminar presentation
	lecture, seminar
	K_W06+

K_W07++

	2.
	Student knows the rules of correct designing of electronic equipment including electromagnetic compatibility requirements. The student knows the filtration technique, methods of surge protection, shielding techniques and rules of proper creation of ground circuits.
	final test;

active participation in the discussion and mark of the seminar presentation
	lecture, seminar
	K_W06+

K_W07+

K_W08+

K_W11+

	3.
	Student knows selected formal aspects related to the issuance of a declaration of conformity new electrical and electronic devices. The student knows the rules of introducing new products to the European market.
	final test;

active participation in the discussion and mark of the seminar presentation
	lecture, seminar
	K_W16+

	4. 
	Student can prepare laboratory stands.
The student can operate a basic instruments of laboratory stands designed for emission measure (radiated and conducted) and for immunity tests. The student can prepare the documentations of the laboratory tests and interpret the results of the tests.
	laboratory reports
	laboratory


	K_W09++

K_W12++

K_U01+

K_U03+

K_U07++

K_U12+

	5.
	Students can use the required standards and regulations in order to prepare selected test procedures for EUT.
	laboratory reports
	laboratory


	K_U01+

	18. Teaching modes and hours
Lecture /  BA /MA Seminar / Class / Project / Laboratory
Lecture: 15 h, Seminar: 15 h, Laboratory: 15 h

	19. Syllabus description:
Lecture

Introduction; Basic definitions and regulations; Physical characteristics of the electromagnetic field; Properties of field effects; Classification of electromagnetic disturbances; Field and wire coupling mechanisms in electronic circuits; The measurement methods of levels of conducted and radiated disturbances nearby electronic devices; Immunity tests of devices against conducted disturbances BURST, SURGE and other disturbances in the power supply lines; Immunity tests of devices against high frequency radiated disturbances and magnetic field (50 Hz and pulse field); Immunity tests of devices against electrostatic discharge ESD; The methods of reduce of radiated and conducted disturbances in the design process of electrical and electronic equipment; Screening technique; Electromagnetic seals; Filters; Chokes; Surge limiters; Ground lines in electrical circuits and PCB; Rules of PCB design including electromagnetic compatibility requirements; Routing paths; Parasitic parameters of the paths; Reflections of high frequency signals; Impedance matching; Skin effect; Power lines in PCB; Mechanical resonance effect of PCB; Formal aspects related to the issuance of the declaration of conformity new electrical and electronic equipments.
Laboratory
Topics of laboratory exercises embrace:

1. Measurements of magnetic fields nearby electric industry devices.

2. Measurements of levels of the radiated emission.
3. Measurements of levels of the conducted emission.

4. Tests of EMI filters and surge limiters.

5. Measurement of conducted emission and immunity tests against conducted disturbances of automotive devices.
6. Immunity tests of electronic devices against BURST, SURGE and ESD disturbances.

Seminar
The topics of seminar presentations embrace specific problems included in the area "electromagnetic compatibility". Topics relate directly to the subject of the lectures.


	20. Examination: NO


	21. Primary sources:

1. Clayton R. „Introduction to Electromagnetic Compatibility”, Wiley-Interscience, USA, 2006.
2. Henry W. „Electromagnetic Compatibility Engineering”, Wiley, USA, 2009.
3. Morgan D. „A Handbook for EMC Testing and Measurement”, IET Electrical Measurement Series 8, Published by The Institution of Engineering and Technology, UK, London, 2007.
4. Charoy A. „Zakłócenia w urządzeniach elektronicznych”, tom I, II, III, IV, WNT,
Warszawa, 2000.

5. Instructions of the laboratory stands.
6. Selected standards (lectures).

	22. Secondary sources:


	23. Total workload required to achieve learning outcomes
Lp.

Teaching mode :
                  Contact hours / Student workload hours
1

Lecture
15/15 – literature study (4h), learning to the final test (10h), final test (1h)
2

Classes
/

3

Laboratory
15/15 – learning to the laboratory exercises (10h), making laboratory reports (5h)
4

Project
/

5

BA/ MA Seminar
15/15 – searching materials to presentation (12h), preparation of seminar presentation (3h)
6

Other
/

Total number of hours
45 / 45


	24. Total hours: 90

	25. Number of  ECTS credits: 3

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

	27. Number of ECTS credits  allocated for in-practice hours (laboratory classes, projects): 1

	26. Comments:
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(date, Instructor’s signature)
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