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COURSE  DESCRIPTION
	1. Course title: Circuit theory
	2. Course code 
Es1-16-IV

	3. Validity of course description: from 2016/17

	4. Level of studies: BSc programme

	5. Mode of studies:  intramural studies

	6. Field of study: ELECTRICAL ENGINEERING
	(FACULTY SYMBOL) RE

	7. Profile of studies: general academic

	8. Programme: all

	9. Semester: 3

	10. Faculty teaching the course: Faculty of Electrical Engineering, Institute of Electrical Engineering and Computer Science (RE3)

	11. Course instructor: Dariusz Grabowski, Ph.D., D.Sc.

	12. Course classification: common courses

	13. Course status: compulsory

	14. Language of instruction: English

	15. Pre-requisite qualifications: Students should have basic knowledge on laws and steady state analysis of linear and nonlinear DC and AC 1P and 3P electrical circuits, including two-ports, as well as physical phenomena taking place in these circuits.

	16. Course objectives: The aim of the course is to acquire knowledge on 3P AC system analysis using symmetrical components as well as transient analysis  for DC and AC circuits using state equations and Laplace transform. The objectives include also analysis of transmission lines.

	17. Description of learning outcomes:

	Nr
	
Learning outcomes description

	Method of assessment
	Teaching methods
	Learning outcomes reference code


	1.
	Student knows the basic rules concerning symmetrical components, transient analysis and transmission lines.
	exam (theoretical part)
	lecture
	K_W02+

K_W06+++

K_W12+

	2.
	Student knows basic terms and laws concerning state equations.
	exam (theoretical part)
	lecture
	K_W02+

K_W03+

K_W04+

K_W06+++

	3.
	Student knows the analysis methods for 3P circuits using symmetrical components, 1P circuits in transient states and transmission lines.
	exam (problem solving part and theoretical part), classes – regular tests
	lecture, classes
	K_W01+

K_W06+++

K_W07+

K_W12+

	4. 
	Student knows the circuit analysis methods using state equations.


	exam (problem solving part and theoretical part), classes – regular tests
	lecture, classes
	K_W01+

K_W03+

K_W04+

K_W06+++

	5.
	Student is able to calculate parameters in 3P circuits using symmetrical components, 1P circuits in transient states and transmission lines.
	exam (problem solving part and theoretical part), classes – regular tests
	 classes
	K_U05+

K_U07++

K_U12+

K_U13++

K_U21++

	6.
	Student is able to formulate state equations and calculate selected circuit parameters using this approach.
	exam (theoretical part), classes – regular tests
	lecture, classes
	K_U05+

K_U07++

K_U10+

K_U13++

K_U21++

	7.
	Student understands abnormal conditions which can occur in 3P systems including the effects of overvoltages. Student understands the influence of transient states in electrical circuits on power quality and abnormal working conditions.
	exam (theoretical part)
	lecture
	K_K02+

K_K07+

	18. Teaching modes and hours

	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

	
	30 h
	30 h
	--
	--
	--

	19. Syllabus description:

Lecture: Analysis of asymmetrical 3P systems using positive-, negative- and zero-sequence components. Application of symmetrical components in analysis of 3P systems in abnormal states. Application of symmetrical components in analysis rotating AC machinery in steady states. Symmetrical components filters.
Definition of transient state in electrical circuits. Commutation laws. Analysis of transient states in simple RL, RC and RLC circuits in the time domain (classical method). Laplace transform, definition and basic properties. Models of LLS elements. Analysis of transient states in LLS systems with DC and AC sources. Thévenin’s and Norton’s theorems. Transient analysis using the method of two opposite steady states.
Selected problems of Laplace transform. Convolution and its properties. Analysis of transient states using convolution. Transient analysis of LLS circuits under impulse excitations.

Transmission line model. The telegrapher's equations. Lossless and lossy transmission lines. Characteristic impedance. Distribution of voltage and current standing waves across the line.

State equations. Analysis of electrical circuits using state equations.
Classes: The classes are strictly correlated with the lectures and are devoted to:

· solving of 3P systems in abnormal conditions using symmetrical components,

· transient analysis of electrical circuits with DC sources,
· transient analysis of electrical circuits with AC sources,
· transient analysis of electrical circuits using Thévenin’s and Norton’s theorems,
· solving problems concerning transmission lines, 
· state equation formulation.

	20. Examination: YES

	21. Primary sources:

Charles K. Alexander, Matthew N. O. Sadiku: Fundamentals of Electric Circuits.  McGraw-Hill, 2016.

Wang, Meizhong: Understandable Electric Circuits. Institution of Engineering and Technology, 2010.

	22. Secondary sources:

Chen, Wai-Kai: Electrical Engineering Handbook. Elsevier, 2005.

	23. Total workload required to achieve learning outcomes

Lp.

Teaching mode :

                  Contact hours / Student workload hours

1

Lecture

30 h / 30 h – including self-studying the given references (15 h), repetition before the lectures and exam (12 h) and taking part in the exam (3 h)

2

Classes

30 h / 30 h – including analysis of material covered during classes (20 h), unassisted solution to the problems similar to those solved during classes (25 h)

3

Laboratory

/

4

Project

/

5

BA/ MA Seminar

/

6

Other

/

Total number of hours

60 h / 60 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):
	0

	26. Comments: The course is a continuation of a course delivered at semester III. In-practice hours are realized during the course „Circuit Theory – laboratory classes”.
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