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COURSE  DESCRIPTION
	1. Course title: ELECTRICAL MACHINES 
	2. Course code: Es1-24-V

	3. Validity of course description: 2018/19

	4. Level of studies: 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: ELECTRICAL ENGINEERING
	(FACULTY SYMBOL) RE1

	7. Profile of studies: general 

	8. Programme: all students 

	9. Semester: V

	10. Department conducting the course: Institute of Electrotechnics and Computer Science

	11. Course instructor:                                                                   dr hab. inż. Barbara Kulesz

	12. Course classification:                                                                basic subject 

	13. Course status:                                                                            compulsory /elective

	14. Language of instruction:                                                              English

	15. Pre-requisite qualifications:  Initial qualifications are the same as for the subject Electrical machines (taught In sem. IV) and his subject should be passed by student. 

	16. Course objectives: The course is focused on acquiring necessery competence in the matter od design and operation of asynchronous Ac machines, dc commutator machines, elaborating and solving their mathematical model and knowledge of their operational performance. 

	17. Description of learning outcomes:

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

	1.
	Student is acquainted with theoretical basics for operation of asynchronous, synchronous and dc commutator machines and is aware of the practical application of these machines 

	Written examination (questions)
	lecture
	K1A_W8++

K1A_W10+++

K1A_W14++

	2.
	Student is able to create model for steady-state operation of electrical machines 
	Written examination - questions, test, problems 
	lecture, exercise class
	K1A_W2+

K1A_W6++

K1A_W10+++

	3.
	Student is able to plan measurements of characteristics  and parameters of mathematical models of electrical machines 

	Written examination (questions)
	lecture
	K1A_U8++

K1A_U30+

	4. 
	Student is able to calculate electromagnetic parameters characterizing different states of operation of electrical machines 

	Written examination - questions, test, problems
	exercise class
	K1A_U31+++

	5.
	Student is able to compare basic methods of start-up and speed control of electrical motors.

	Written examination - questions, test, problems
	lecture, exercise class
	K1A_U14++

K1A_U31+++

	18. Teaching modes and hours
Lecture /  BA /MA Seminar / Class / Project / Laboratory

Lecture 30h, exercise class 30 h

	19. Syllabus description:

Lecture
Asynchronous machines. Designs, types, classification, principle of operation and modes of operation. General equations, 
of operations: start-up, properties on load, control of speed. Braking and generating  modes of operation. Induction machines of special design. 
Synchronous machines. Designs, different types. Space-time issues. Armature reaction. Equivalent scheme, vector diagram of cylindrical machine and salient-pole machine. Stability of operation, synchronizing torque. Performance of generation in standalone mode: operation under load, no-load and short-circuit conditions. Motor mode: start-up methods, operational properties. Parallel mode of operation of synchronous generators: way of switching to parallel operation, operational properties.
Commutator direct current machines. Tyoes and design. Magnetic circuit, armature windings. Commutator and its operation. Spatial distributions of magnetic flux density, armature reaction, compoles. EFM in armature windings. Commutation. Methods of excitation: separately excited, shunt, series, shunt-series machines. Generator mode: characteristics of no-load and short-circuit, operation under load. Motor mode: start-up, operational properties, speed control.

Exercise class
Induction mnachines:  parameters of equivalent scheme, balance of active power in different modes of operation, torque-speed curve, performance of generators, control of motors during start-up and under load. Synchronous machines: operational properties in standalone mode and for parallel operation, motor mode at variable load and variable excitation current. Dc commutator machines: operational properties of generators and motors for different modes of operation.

	20. Examination: YES

	21. Primary sources:

1. Electrical transformers and rotating machines / Stephen L. Herman. - 2nd ed. - Clifton Park, NY : Delmar Cengage Learning, cop. 2006.

	22. Secondary sources:
1. Numerical modelling and design of electrical machines and devices / Kay Hameyer & Ronnie Belmans. - Repr. - Southampton ; Boston : WIT Press, 2001.

	23. Total workload required to achieve learning outcomes
Lp.

Teaching mode :
                  Contact hours / Student workload hours
1

Lecture

30 h / 60 h including reading the selected reference books (27 h), preparation for written exam (30 h), participation in exam (3h)
2

Exercise class

30 h / 30h including preparation for tests (20 h) and conduction calculations for selected problems (10 h)

3

Laboratory
)
4

Project
/

5

BA/ MA Seminar
/

6

Other
/

Total number of hours
60h /90h


	24. Total hours:150

	25. Number of  ECTS credits: 5

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

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

	28. Comments: 
1) Subject is directed continuation of subject “Electrical machines”  (composed of lecture and exercise class) run in semester IV. 

2) Author of the curriculum for Polish-speaking classes is dr hab. inż. Roman Krok. This subject card is a translation of Polish-language card.




Approved:

…………………………….


…………………………………………………

(date, Instructor’s signature)



(date , the Director of the Faculty Unit signature)
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