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	FACULTY OF ELECTRONICS

SUBJECT CARD

Name in Polish Projektowanie układów sterowania 
Name in English Control system design
Main field of study (if applicable): Electronics
Specialization (if applicable): Applied Computer Engineering  
Level and form of studies: 1st level, full-time 
Kind of subject: obligatory 
Subject code ETES723
Group of courses YES 


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

	Number of hours of organized classes in University (ZZU)
	30
	
	
	
	

	Number of hours of total student workload (CNPS)
	45
	
	
	
	

	Form of crediting
	crediting with grade
	
	crediting with grade
	
	

	For group of courses mark (X) final course
	X
	
	
	
	

	Number of ECTS points
	4
	
	
	
	

	including number of ECTS points for practical (P) classes 
	-
	
	2
	
	

	including number of ECTS points for direct teacher-student contact (BK) classes
	1
	
	1
	
	


	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
The students:

1. know ways of solution of linear algebraic and differential equations
2. know ideas and properties of the Laplace and Fourier transform

3. know forms and properties of basic dynamics elements

4. can make a step response and frequency characteristic
5. use the Matlab or Scilab (create diagrams and scripts)


\
	SUBJECT OBJECTIVES
C1. To acquire knowledge of a structure, properties and application of classic control systems.
C2. To acquire knowledge of fundamental methods of construction and identification of plant models 
C3. To acquire knowledge of principles of control systems design
C4. To acquire skill to design basic control systems.

C5. To acquire skill to research and evaluate a stability and a quality of basic control systems
C6. To acquire skill to conduct a simulation research of dynamics of plants and control systems


	SUBJECT EDUCATIONAL EFFECTS

The course should result with a student’s ability to:

relating to knowledge:

PEK_W01 - characterise a construction, application and classification of basic classic control systems 

PEK_W02 – indicate engineering tune selection methods for continuous controls 

PEK_W03 – indicate direct and universal index of process control performance 
PEK_W04 – explain principles of control system design methods
PEK_W05 – describe simulating research and evaluation of control systems
relating to skills:

PEK_U01 – select process and control variables on a control plant 
PEK_U02 – suggest a control system appropriated to a plant
PEK_U03 – tune parameters for single-circuit control system
PEK_U04 – draw a diagram and write a script to simulating research (Matlab ob Scilab)
relating to social competences:

PEK_K01 – carry on research and documentation
PEK_K02 – verify own research 


	PROGRAMME CONTENT

	Form of classes - lecture
	Number of hours

	Lec 1
	An aim and method of control. An static and dynamics plant model. 
A linear model of a plant  – construction of differential equations and identification of parameters. Simulating model in the Matlab/Scilab
	2

	Lec 2
	Models of electric circuits, mechanical systems, thermal plants – examples. 
Opened and closed control systems – an idea and aim.

Logical, binary, continues and discrete control.
	2

	Lec 3
	An experimental identification – engineering practice. Küpmüller and Strejc models. MIMO systems.
	2

	Lec 4
	Transmittance of a feedback circuit. Properties of fundamental control system – P, PI, two stage controller
	2

	Lec 5
	Theoretical diagram and a physical application of control system
Engineering practice – tune methods in industrial controller
	2

	Lec 6
	Direct and integral indexes of process control performance 
	2

	Lec 7
	Preliminary stage of process control design – an aim and methods
	2

	Lec 8
	Nonlinear elements in a continues control
	2

	Lec 9-11
	Analytical basis of process control design methods
Review of methods for design of single loop PID controller
	6

	Lec 12-13
	Review of control design tools in Matlab (Scilab)
	4

	Lec 14
	Specification and comparison of design methods. Test.
	2

	Lec 15
	Example of application of process control system
	2

	
	Total hours
	30


	Form of classes - laboratory
	Number of hours

	Lab 1
	Health and safety at work. 
Analysis of an example of a diagram and script to simulation research
	2

	Lab 2
	Application of a system of linear differential equations. Verification of model and fundamental tests.
	2

	Lab 3
	Application of a transfer function 
	2

	Lab 4
	Identification of a MIMO model. Model performance assessment.
	2

	Lab 5
	Two stage control 
	2

	Lab 6
	P/PI control. Tuning methods. 
	2

	Lab 7
	Control performance assessment
	2

	Lab 8-9
	Computer aided system design tools in Matlab
	4

	Lab 10
	Control of ideal and real plants
	2

	Lab 11
	Nonlinear elements in continues controller – saturation and anti-windup
	2

	Lab 12
	Design in frequency domain
	2

	Lab 13
	Pole placement design
	2

	Lab 14-15
	Design of a control system for a chosen plant
	4

	
	Total hours
	30


	TEACHING TOOLS USED

	N1. Lecture with projector
N2. Laboratory
N3. Student’s work – study for a laboratories, paper reports
N4. Student’s work – self study

N5. Consultations 


EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT
	Evaluation 
F – forming (during semester), 
P – concluding (at semester end)
	Educational effect number
	Way of evaluating educational effect achievement

	F1
	PEK_U01 ÷ PEK_U05
	paper reports

	P1
	PEK_W01 ÷ PEK_W05
	written test in the field of lecture

	C = 0,5*F1 + 0,5*P2 if F1>=3.0 i P1>=3.0


	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE:
[1] Czemplik A., Lecture slides and description of laboratory (www of author)
[2] Czemplik A., Praktyczne wprowadzenie do opisu, analizy i symulacji dynamiki obiektów, Oficyna Wydawnicza Politechniki Wrocławskiej, Wrocław 2012
[3] Halawa J., Symulacja i komputerowe projektowanie dynamiki układów sterowania, Oficyna Wydawnicza Politechniki Wrocławskiej, Wrocław 2007

[4] Findeisen W.; Technika regulacji automatycznej; PWN Warszawa 1978

[5] Kurman K.J.; Teoria regulacji; WNT Warszawa 1975

[6] Amborski K., Marusak A.; Teoria sterowania w ćwiczeniach, PWN Warszawa 1978
SECONDARY LITERATURE:
[1] Czemplik A., Modele dynamiki układów fizycznych dla inżynierów, WNT, Warszawa 2008
[2] Franklin G.F. i in., Feedback control of dynamic systems, Pearson, 2010
[3] Äström K.J., Hägglung T., Advanced PID control, ISA, 2006

	SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)

	Anna Czemplik, 71 320 32 85; anna.czemplik@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Control system design 

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY Electronics
AND SPECIALIZATION Applied Computer Engineering  
	Subject educational effect
	Correlation between subject educational effect and educational effects defined for main field of study and specialization (if applicable)**
	Subject objectives***
	Programme content***
	Teaching tool number***

	PEK_W01 (knowledge)
	S1EZI_W10
	C1
	Lec2, Lec4,

Lec 15
	N1,N2,N4

	PEK_W02
	S1EZI_W10
	C2,C3
	Lec 3, Lec 5
	N1,N2,N4

	PEK_W03
	S1EZI_W10
	C3
	Lec 6
	N1,N2,N4

	PEK_W04
	S1EZI_W10, S1EZI_W11


	C1
	Lec 7-11
	N1,N2,N4

	PEK_W05
	S1EZI_W10
	C6
	Lec 12-4
	N1,N2,N4

	PEK_U01 (skills)
	S1EZI_U12
	C2
	Lab1-4
	N1,N2,N3

	PEK_U02
	S1EZI_U12
	C4
	Lab5-6,14-15
	N1,N2,N3

	PEK_U03
	S1EZI_U12
	C4
	Lab4,7,12-15
	N1,N2,N3

	PEK_U04
	S1EZI_U12, S1EZI_U17


	C5,C6
	Lab1-Lab15
	N1,N2,N3

	PEK_U05
	S1EZI_U12, S1EZI_U17
	C6
	Lab1-Lab15
	N1,N2,N3

	PEK_K01 (competences)
	
	
	Lab1(Lab15
	N1,N2,N3

	PEK_K02
	
	
	Lab1(Lab15
	N1,N2,N3


** - enter symbols for main-field-of-study/specialization educational effects

*** - from table above

1

