Bachelor of Engineering in Electrical & Electroni€sgineering - Specialization in Power & Contropireering

CourseTitle: Control Engineering
Course Code: COEG 301
Credit Hours: 3

Course Description:
This course introduces the principles of automabatrol systems and their applications to
engineering processes.

Course Contents:

Unit 1: Introduction
Definition of control systems, Open loop and closeop systems, classification, history and
examples

Unit 2: Mathematical Modeling

Modeling of mechanical systems, electrical systelnsid level system and thermal system,
force voltage and force current analogy of meclangystems, armature control and field
control of dc motors, modeling of gears and trams&, modeling of sensors, encoders and
generators

Unit 3: System Reduction Techniques
Transfer functions, block diagram representatisigg)al flow graph

Unit 4: Time Response Analysis
Standard test signals, Response of First ordeemsgsto test signals, Response of second order
systems, Time response specifications, Steady estaies

Unit 5: Stability Analysis
Definitions based on impulse response, Routh’egoih, Root locus

Unit 6: Frequency Response Analysis
Definitions, Bode plot, stability criterion for Bedlot

Unit 7: Stability in Frequency Domain
Definitions, Polar plots, Nyquist’s stability criten, Nichols’ chart, Stability margins

Unit 8: Design of Linear Control Systems
Specifications, PID-controllers, phase lead and tagnpensation, internal feedback, feed
forward control

Unit 9: State Space Analysis
Definition of multivariable systems, Matrix represation of differential equations, Transfer
matrix, Introduction to multivariable feedback
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