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	Course Details

	Code
	Academic Year
	Semester

	EBT358
	3
	6

	Title
	T
	A
	L
	ECTS

	Automation Technology
	2
	2
	1
	6

	

	Language
	Deutsch

	Level
	Undergraduate
	X
	Graduate
	
	Postgraduate
	

	Department / Program
	Energy Science and Technology

	Forms of Teaching and Learning
	Face-to-face

	Course Type
	Compulsory
	
	Elective
	X

	Objectives
	The course "Automation Technology" aims to provide students with the knowledge, methods, and tools to abstract complex technical or scientific processes using systems theory, to mathematically model and analyze them, and to reliably control or regulate them to achieve a desired system state without human intervention. Students target to deepen the knowledge acquired in lectures by independently solving problems.

	Content
	The course "Automation Technology" teaches mathematical methods for linearizing nonlinear dynamic systems. To investigate the dynamic behavior of linear, closed systems, systems are excited with external signals. These serve as external loads to analyze the stability behavior of the systems. Systems lacking stable behavior are mathematically augmented by the use of linear controllers, so that the overall system exhibits stable behavior in the considered state space. 


	Prerequisites
	None

	Coordinator
	Dr. Stefan Dilfer

	Lecturer(s)
	Dr. Stefan Dilfer

	Assistant(s)
	None

	Work Placement
	None

	Recommended or Required Reading

	Books / Lecture Notes
	· Regelungstechnik, Otto Föllinger, VDE Verlag, 12. Auflage 2016
· Nichtlineare Regelung I, Otto Föllinger, Oldenbourg Verlag, 1998
· Regelungstechnik I: Klassische Verfahren zur Analyse und Synthese linearer kontinuierlicher Regelsysteme, Fuzzy-Regelsysteme, Heinz Unbehauen, Vieweg-Teubner Verlag, 15. Auflage, 2008
· Regelungstechnik II: Zustandsregelungen, digitale und nichtdigitale Regelsysteme, Heinz Unbehauen, Vieweg-Teubner Verlag, 2009
· Regelungstechnik III: Identifikation, Adaption, Optimierung, Heinz Unbehauen, Vieweg-Teubner Verlag, 2011
· Laplace-, Fourier- und z-Transformtion, Otto Föllinger, VDE Verlag, 11. Auflage, 2021.
· Bronstein, Taschenbuch der Mathematik, Alexander Mühlig, Anja Woßky, Europa-Lehrmittelverlag, 11. Auflage, 2020

	Other Sources
	

	Additional Course Material

	Documents
	-

	Assignments
	-

	Exams
	

	Course Composition

	Mathematics und Basic Sciences
	50
	%

	Engineering
	50
	%

	Engineering Design
	
	%

	Social Sciences
	
	%

	Educational Sciences
	
	%

	Natural Sciences
	
	%

	Health Sciences
	
	%

	Expert Knowledge
	
	%

	Assessment

	Activity
	Count
	Percentage (%)

	Midterm Exam
	1
	40

	Quiz
	
	

	Assignments
	
	

	Attendance
	
	

	Recitations
	
	

	Projects
	
	

	Final Exam
	1
	60

	Total
	100

	ECTS Points and Work Load

	Activity
	Count
	Duration
	Work Load (Hours)

	Lectures
	14
	2
	28

	Self-Study
	13
	7
	91

	Assignments
	
	
	

	Presentation / Seminar Preparation
	
	
	

	Midterm Exam
	1
	3
	3

	Recitations
	14
	2
	28

	Laboratory
	14
	1
	14

	Projects
	
	
	

	Final Exam
	1
	4
	4

	Total Work Load
	168

	ECTS Points  (Total Work Load / 28)   
	6

	Learning Outcomes

	1
	Students learn to abstract complex systems, model them mathematically, analyze linear system behavior, and control processes around desired state variables.

	2
	They learn systems theory methods to develop individual solutions to problems in dynamic, linear systems.

	3
	Students gain new approaches to thinking and solutions for understanding scientific and technical processes.

	4
	They possess the ability to critically examine technical issues and independently develop solutions.

	Weekly Content

	1
	Introduction to Automation Technology

	2
	Modeling with Simple Differential Equations and Normalization, Block Diagrams

	3
	Memory as a State Variable. Characterization of Linear Dynamic Systems, Linearization Around the Operating Point

	4
	Linear Systems in the Time and Frequency Domains, Laplace Transform

	5
	Individual Elements of Control Systems

	6
	Second-Order Delay Element

	7
	Poles and Zeros

	8
	Midterm Exam

	9
	Working with the Bode Plot, Minimum-Phase Systems

	10
	Dynamic Behavior of the Control Loop

	11
	Control Loop Stability, Graphical Stability Criteria

	12
	Nyquist Criterion, Phase and Magnitude Differences in Locus Diagrams

	13
	Operational Amplifiers

	14
	Controller Design: P, I, PI, PD, PID Controllers

	15
	Controller Synthesis, Root Locus Method

	16
	Final Exam

	Contribution of Learning Outcomes to Program Objectives  (1-5)

	
	P1
	P2
	P3
	P4
	P5
	P6
	P7
	P8
	P9

	1
	3
	5
	5
	5
	3
	5
	4
	3
	3

	2
	3
	5
	5
	5
	3
	5
	4
	3
	3

	3
	3
	5
	5
	5
	3
	5
	4
	3
	3

	4
	3
	5
	5
	5
	3
	5
	4
	3
	3

	Contribution Level
	1: Low 2: Low-intermediate 3: Intermediate 4: High 5: Very High
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