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SYLLABUS

CONTROL SYSTEM ENGINEERING

(Elective — C)

Name of the Course: Diploma in Electrical Engineering

Course code: EET 604 Semester 6th

Total Period: 60 Examination 3 hrs

Theory periods: 4 P / week Class Test: 20

Tutorial: 1 P / week Teacher’s Assessment: 10
Maximum marks: 100 End Semester Examination: 70

A. RATIONALE:

Automatic control has played a vital role in modern Engineering and Science. It has become
an indispensable part of modern manufacturing and industrial process. So knowledge of
automatic control system is dreadfully essential on the part of an Engineer. Basic approach to
the automatic control system has been given in the subjects, so that students can enhance their
knowledge in their future professional carrier.

B. OBJECTIVE:

Study of ‘Control System” enhances the ability of the student on:

1. Acquire knowledge about time response analysis of control system.

2. Finding out steady state error and error constants.

3. Acquire knowledge about the analysis of stability in Root locus technique.
4. Learning about frequency response analysis of control system.

5. To use Bode plot and Nyquist plot for judgments about stability of a system.

COURSE CONTENTS

1. SIGNAL FLOW GRAPH.

1.1 Review of block diagrams and transfer functions of multivariable systems.
1.2 Construction of signal flow graph.

1.3 Basic properties of signal flow graph.

1.4 Signal flow graph algebra.

1.5 Construction of signal flow graph for control system.

2. TIME RESPONSE ANALYSIS.

2. 1 Time response of control system.

2. 2 Standard Test signal.

2.2.1. Step signal,

2.2.2. Ramp Signal

2.2.3. Parabolic Signal

2.2.4. Impulse Signal

2. 3 Time Response of first order system with:

2.3.1. Unit step response

2.3.2. Unit impulse response.

2. 4 Time response of second order system to the unit step input.

2.4.1. Time response specification.

2.4.2. Derivation of expression for rise time, peak time, peak overshoot, settling time and
steady state error.
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.4.3. Steady state error and error constants.

. 5 Types of control system.[ Steady state errors in Type-0, Type-1, Type-2 system]
. 6 Effect of adding poles and zero to transfer function.

. 7 Response with P, P1, PD and PID controller.

.ANALYSIS OF STABILITY BY ROOT LOCUS TECHNIQUE.
. 1 Root locus concept.

. 2 Construction of root loci.

. 3 Rules for construction of the root locus.

. 4 Effect of adding poles and zeros to G(s) and H(s).

. FREQUENCY RESPONSE ANALYSIS.

. 1 Correlation between time response and frequency response.

. 2 Polar plots.

. 3 Bode plots.

. 4 All pass and minimum phase system.

. 5 Computation of Gain margin and phase margin.

. 6 Log magnitude versus phase plot.

. 7 Closed loop frequency response.

.NYQUIST PLOT

.1 Principle of argument.

.2 Nyquist stability criterion.

.3 Niquist stability criterion applied to inverse polar plot.

.4 Effect of addition of poles and zeros to G(S) H(S) on the shape of Niquist plot.
.5 Assessment of relative stability.

.6 Constant M and N circle

.7 Nicholas chart.

Learning Resources:

1
2
3
4
5

. A. Ananda Kumar Control System, PHI Publication

. K. Padmanavan Control System, IK Publication

. 1. J. Nagarath, M. Gopal Control system Engineering, WEN Publication

. A Natrajan,Ramesh Babu Control system Engineering, Scientific Publication
. D N Manik Control Systems, Cengage Publication
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Fig. 9.37. The Nichols chart.
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