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               University of Management & Technology
                        School of Science & Technology

                   Department of Electrical Engineering


	EL-324 CONTROL SYSTEMS LAB 

	Lab Schedule
	Section A   (Wednesday 8:00 – 10:40)
Section A1 (Monday 8:00 – 10:40)

Section B   (Wednesday 10:40 – 13:20)

Section B1 (Monday 10:40 – 13:20)

Section C   (Wednesday 14:40 – 17:20)

Section C1 (Monday 14:40 – 17:20)

Section D   (Thursday 14:40 – 17:20)

Section D1 (Tuesday 14:40 – 17:20)

Section E    (Tuesday 10:40 – 13:20)

Section E1  (Thursday 10:40 – 13:20)
	Semester
	Spring 2013

	Pre-Requisite 
	                         EE315
	Credit Hours
	2

	Instructor(s)
	Nauman Shahid  (A)
Muhammad Usman Ali (A1, B)
Salman Khaliq (B1, C1)
Muhammad Haris  (D)
Muhammad Salik (D1)
Rukhsar Ahmad (E)
Ayesha Iqbal (E1)
	Contact
	nauman.shahid@umt.edu.pk
 usmanali@umt.edu.pk
salman.khaliq@umt.edu.pk
Muhammad.haris@umt.edu.pk
Muhammad.salik@umt.edu.pk
Rukhsar.ahmad@umt.edu.pk
Ayesha.iqbal@umt.edu.pk

	Office
	SST Campus
	Office Hours
	See office window

	Lab Work Objectives
	The course deals with the analysis and design of modern control systems. Students will be made familiarized with open-loop and closed-loop systems. Mathematical modeling of control systems through transfer function and state space model will be studied exhaustively for mechanical (translational and rotational) and electrical systems. Transient and steady state analysis will be introduced. PID controllers will be analyzed in detail. Modeling of differential equations will be there. Root-locus analysis and design of the system by Root-locus method will be studied. Students will be made capable of analyzing frequency response of Control systems using Bode and Nyquist plot methods. At the last analysis of Control systems in State Space Model will be introduced also practical control systems like magnetic levitation system and Ball and beam system will be practically analyzed. The course directly contributes to objectives a, d, e and f of the HEC Electrical Engineering Curriculum.

	Expected Outcomes
	The Lab strongly supports expected outcomes a, b, d and i of the HEC Electrical Engineering Curriculum. Upon completion of this course, students will understand:

· The difference between open loop and closed-loop systems

· Laplace transform
· Modeling of Differential Equations of various order
· Transfer function
· PID controllers
· States Space Model

· Transient and Steady state response

· Root-locus Analysis

· Frequency-Response Analysis using Bode and Nyquist Plot and Routh Horwitz 
· Design of Control System using Frequency Response

· Analysis of Control Systems in State Space

	Grading Policy
	
Lab work: 20% of the Final Grade

Lab Performance: 8 Marks

Each lab to be graded out of 10 in which 4 marks of attendance

and 6 for performance

Lab Project(Simulation Based): 4 Marks

Final Viva: 8 Marks



	Textbook(s)
	Recommended Text:   Modern Control Engineering 4th Edition by Katsuhiko Ogata
Reference:   Modern Control Systems 11th ed. By Richard C. Dorf and Robert H. Bishop  


List of Experiments
	Week
	Experiments

	1
	Basic Concepts in MATLAB

	2
	Differential equations modeling in SIMULINK

	3
	Mathematical models of systems

	4
	State variable models

	5
	MATLAB symbolic toolbox

	6
	Analysis of Root Locus for 2nd and 4th order Systems using MATLAB



	7
	System Stability using MATLAB

	8
	Study of ON/OFF controller and open loop systems

	9
	Study of closed loop system with and without disturbance

	10
	Study of proportional, integral and derivative controller individually

	11
	Study of PI and PD controller

	12
	Study of PID controller in open loop and closed loop

	13
	Study of PID controller in 1st order and 2nd order systems

	14
	Transient Analysis and Performance Analysis of Control Systems

	15
	Study and analysis of  Ball And Beam System 

	16
	Study and analysis of Magnetic Levitation System


