	[image: ]
	          Christu Jyothi Institute of Technology & Science
Colombonagar, Yeshwanthapur, Jangaon



                                             Department of Electrical and Electronics Engineering


LESSON PLAN-CS

2022-23-II yr-II SEM

	
Sl. N
o.
	
JNTU Syllabus Topics
	
Modules for each topic in JNTU Syllabus
	
Sub modules for each topic in JNTU Syllabus
	
Lecture no
	
Suggested Books with Page Numbers
	
Teachi ng Aid

	UNIT – I	INTRODUCTION	No of lecturers:11
	
	
	
	

	1
	Concepts of control
	Definition, Examples of
	Definition and
	L1
	T1
	BB

	
	systems
	day to day application of Control Systems
	importance of control
system, Brief description on examples
	
	    T2
R1 R2
	

	
	
	
	of Control Systems
	
	
	

	2
	Open loop and closed loop Control Systems and
	Types of Control Systems
	Open & closed loop- definition.
	L2
	T1 T2 R1 R3
	BB

	
	their difference
	
	Difference between
	
	
	

	
	
	
	open and closed loop
	
	
	

	
	
	
	Control Systems.
	
	
	

	
	
	
	Advantages and
	
	
	

	
	
	
	disadvantages of open
	
	
	

	
	
	
	and closed loop C.S.
	
	
	

	3
	Different Examples of
	Different Examples of
	Temperature control
	L3
	T1
	

	
	Control Systems
	Control Systems
	system,
Traffic Control Systems,
	
	T2 R1
	BB

	
	
	
	Numerical Control Systems
	
	R3
	

	4
	Feed-Back Characteristics Effects of feedback
	Feedback – definition & importance
	Effect of feedback on gain ,
Effect of feedback on stability.
	L4
	T1 T2 R1 R2
	BB

	
	
	Feedback (Tutorial)
	
	L5
	R1
	
BB

	5
	Mathematical	models		, Differential equations Impulse	Response	and transfer functions
	Transfer function
	Definition of transfer function
Transfer function from differential equations of physical systems
	L6-7
	T1 T2 R1 R2
	

	
	
	
	Impulse Response and
	
	
	

	
	
	
	transfer functions
	
	
	

	6
	Translational & rotational mechanical systems
	Significance and classification of mechanical systems.
	Translational and rotational system.
Modeling of translational system
	L8-9
	T1 T2 R1 R3
	BB

	
	
	Rotational mechanical systems
	Modeling of mechanical systems
	L10-12
	T1 T2
	BB

	
	
	
	Problems
	
	R1
	

	
	
	
	
	
	R3
	

	
	
	
	
	
	
	



	7
	Transfer functions of elements of Control Systems
DC Servomotor
	DC Servomotor (gap)
	Basic operation principle
Features of field and armature controlled dc servomotor
Characteristics & applications of dc servomotor
	L13-14
	T1 T2 R1 R3
	
BB

	8
	AC servomotor
	Construction & Operation principle
	Torque-speed characteristics
Features & Application of AC Servomotor
	L15
	T1 T2 R1 R3
	
BB



BB




PPT BB





PPT BB







PPT BB






BB PPT

	9
	Synchro transmitter & receiver
	Types of synchrons Applications
	Synchro Transmitter
Synchro Control Transformer
Applications
	L16
	T2 R1 R3
	

	
1
0
	Block diagram representation of systems considering electrical systems as examples
	Block diagram representation
	RLC circuits
Dc motor-armature & field	control.
Block diagram reduction technique &rules
	L17-18
	T1 T2 R1 R2
	

	
	
	Block diagram(Tutorial)
	
	L19
	
	

	1
1
	Block diagram Algebra
	Signal	flow	graph (gap)Keerthi
	Introduction
Definitions	And explanations of terms used in SFG
Properties of SFG Rules of SFG.
	L20
	T1 T2 R1 R2
	

	1
2
	Representation of signal flow graph-reduction through Mason gain formulae
	
signal flow graph representation
	RLC circuits, Dc motor-armature & field control
Methods to obtain signal flow graph from system equations & block diagram a\& vice versa
Problems
	L20-21
	T1 T2 R1 R3
	

	
	
	Mason’s gain formula
	Derivation of masons gain formulae
Comparison of block diagram & SFG method
Problems
	L23-24
	T1 T2 R1 R3
	

	
	
	Remedial / advance
	
	
	
	

	
	
	Remedial / advance
	
	
	
	

	
	
	Slip test 1
	
	L24
	
	



	UNIT-II	TIME RESPONSE ANALYSIS	No of lecturers:10

	13
	Standard test signals
	Definition & classification
	Step, Ramp, Parabolic signals
	L25
	T1,T2
	

	
	
	of Standard test signals-
	
	
	
	BB

	
	
	
	
	
	R1
	

	
	
	
	
	
	R3
	

	
	
	Standard test signals(Tutorial)
	
	L26
	
	

	
	Time response of first order	systems, Characteristic Equation of Feedback Control Systems,
	Time response of 1st order systems
	Step, Ramp, Parabolic inputs Characteristic Equation of Feedback Control Systems,
	L27
	T1 R1 R2 R3
	

BB

	14
	Transient response of second order systems Time	domain specifications , Steady state response
	Time domain specifications
	Definition and derivation of Time domain specification. Steady state response
	
L28- 29
	T1 T2 R1 R2
	

BB

	15
	Steady state errors and error constants
	Steady state error
	Definition of type and order of system
Steady state error of a 1st order system
Steady state error of a 2nd order system
Def and derivation of error constants
Proportion	error constant(Kp)
velocity error constant(Kv) acceleration error
constant(Ka)
for different types of the systems
problems
	L30- 31
	T1 T2 R1 R
	

BB
Assignment

	
	

	17
	Concepts of stability
	BIBO Stability
	Necessary conditions
	L32-
	T1
	BB

	
	Routh	Stability
	Absolute & Relative
	Special cases of Routh
	33
	T2
	

	
	Criterion-Qualitative & conditional Stability, limitations of Routh’s stability
	Stability
Hurwitz Criterion Routh Criterion
	Criterion
Applications of Routh criterion
Advantages & limitations of
	
	R1 R2
	

	
	
	
	Routh criterion
	
	
	

	
	
	Routh –Hurwitz criterion
	Problems
	L34
	T1
	BB

	
	
	
	
	
	T2
	

	
	
	
	
	
	R1
	

	
	
	
	
	
	R2
	

	18
	Root locus concept.
Construction of root loci
	Root locus.
	Basic concept o
Angle & Magnitude criterion
	

L35
	T1- Ch8(P:470)
T2 – Ch7(P:277)
R1 – Ch6(P:319)
R2 – Ch7(P:150)
	
PPT



	
	
	Root locus plot
	Rules for construction of root locus.
Advantages of root locus method
	

L36- 37
	T1- Ch8(P:470)
T2 – Ch7(P:277)
R1 – Ch6(P:337)
R3 – Ch5(P:542)
	
BB

	19
	Effects of adding poles & Zeros to G(s)H(s) on root loci
	Root locii
	Effects of adding open loop poles & zeros
	

L38
	T1- Ch8(P:509)
T2 – Ch5(P:205)
R1 – Ch6(P:351)
R3 – Ch5(P:542)
	

BB

	
	Root locus.
	Root locus.
	
	
	http://nptel.iitm.ac
.in
	

	
	
	Root locus. (Tutorial)
	
	L39
	
	

	
	
	Remedial / advance
	
	
	
	

	
	
	Remedial / advance
	
	
	
	

	
	
	Slip test 2
	
	L40
	
	

	UNIT – III	FREQUENCY RESPONSE ANALYSIS
	
	

	20
	Frequency response analysis, Introduction, Frequency domain specifications.
	Frequency response analysis
	Introduction
Advantages & Limitations of frequency Response methods
	


L41
	T1- Ch9(P:539,543) T2 – Ch8(P:327)
R1 – Ch8(P:492)
R3 – Ch4(P:343)
	
BB

	21
	Bode Diagrams
	Frequency domain specifications
	Co-relation between Time domain & Frequency domain for 2nd order systems
	

L42
	T1- Ch9(P:613)
T2 – Ch8(P:338)
R1 – Ch8(P:473)
	
BB

	
	
	
	
	
	R2 – Ch8(P:191)
	

	
	
	Bode plots of Standard Factors of G(s H(s)
	Constant Gain(K) Integrator(K/s) Differentiator(Ks) Break Point(1/(1+s)
	
	T1- Ch9(P:613)
T2 – Ch8(P:338)
	
PPT

	
	
	
	
	L43
	R1 – Ch8(P:497)
	BB

	
	
	
	
	
	R3 – Ch4(P:355)
	

	
	
	Procedure to sketch to Bode plot
	Bode magnitude plots Bode phase plots
	
	T1- Ch9(P:613)
T2 – Ch8(P:338)
	

	
	
	
	Advantages of Bode  plot
	L44
	R1 – Ch8(P:473)
	BB

	
	
	
	
	
	R2 – Ch8(P:191)
	

	
	
	Bode plot
	Problems
	
	T1- Ch9(P:613)
	

	
	
	
	
	
L45
	T2 – Ch8(P:338)
R1 – Ch8(P:473)
	Assignment

	
	
	
	
	
	R2 – Ch8(P:191)
	

	
	
	Problem (Tutorial)
	
	L46
	
	

	22
	Determination of frequency domain specifications & Transfer function from
	Gain margin and Phase margin
	Concept of phase & gain margin,Calculation of GM & PM.
	

L47
	T1- Ch9(P:605)
T2 – Ch9(P:376)
R1 – Ch8(P:539)
R3 – Ch5(P:534)
	BB



	
	Bode plot.
Phase Margin & Gain Margin. Stability
Analysis from Bode plot.
	Stability analysis from bode plot
	Relative stability analysis from G.M &P.M
Determination of transfer function from magnitude
	

L48
	T1- Ch9(P:605)
T2 – Ch9(P:376)
R1 – Ch8(P:544)
R2 – Ch8(P:212,234)
	
BB

	
	
	
	
	
	
	

	
	
	Gain margin and phase margin
	problems
	
L49
	T1- Ch9(P:605)
T2 – Ch9(P:376)
R1 – Ch8(P:544)
	

BB

	
	
	
	
	
	R2 – Ch8(P:212,234)
	

	
	
	

	23
	Polar plot
	Introduction
	Determination of
	
	T1- Ch9(P:579)
	

	
	
	Construction of polar plot
	gain cross over frequency, phase cross over frequency,
	
L50
	T2 – Ch8(P:334)
R1 – Ch8(P:504)
	PPT & BB

	
	
	
	phase margin & gain margin
	
	R2 – Ch8(P:204)
	

	
	
	Polar plot
	Polar plots of standard transfer functions
Stability determination from polar plot
	
L51- 52
	T2 – Ch8(P:334)
T2 – Ch8(P:352)
R1 – Ch8(P:504)
R3 – Ch4(P:392)
	BB

	24
	Nyquist plot Stability Analysis.
	Nyquist plot
	Generalized Nyquist path & its mapping
	
	T1- Ch9(P:557)
T2 – Ch9(P:361)
	
BB

	
	
	
	Polar plots of standard transfer functions
Nyquist stability Criterion
	L53- 54
	R1 – Ch8(P:5621) R2 – Ch9(P:227)
	

	
	
	
	problems
	
	
	

	
	
	Nyquist plot (Tutorial)
	
	L55
	
	

	
	
	Remedial / advance
	
	
	
	

	
	
	Remedial / advance
	
	
	
	

	
	
	Slip test 3
	
	L56
	
	

	UNIT IV
	

	25
	Design & compensation techniques
	Compensation techniques
	Introduction ,types of compensation techniques
	L57
	T1- Ch10(P:667) T2 – Ch10(P:416)
	
BB

	
	Introduction
	
	
	
	R1 – Ch9(P:609)
	

	
	
	
	
	
	R2 – Ch10(P:254)
	

	
	Lead, lag, lead-lag controllers design infrequency domain
	Lead Compensator
	Transfer function, pole-zero representation, realization
,Bode plot
	L58
	T1- Ch10(P:665)
T2 – Ch10(P:416- 419)
	

BB

	
	
	
	Steps to design the lead compensator
Effects & Limitations of lag
	
	R1 – Ch9(P:612) R2 – Ch10(P:256)
	

	
	
	Lag Compensator
	transfer function, pole-zero representation,	realization
,Bode plot
Steps to design the lag compensator
	L59
	T1- Ch10(P:743,714,789) T2 –
Ch10(P:416,419,422)
R1 – Ch9(P:621) R2 – Ch10(P:260)
	

BB

	
	
	
	Effects & Limitations of lag
	
	
	

	
	
	
	Lead-Lag compensator –its Bode plot.
	
	
	

	
	
	
	Effects & Limitations of lead-lag compensation.
	
	
	



	
	
	Lead-Lag compensator
	Transfer function, pole-zero representation, realization
,Bode plot
Steps to design the lag compensator
	L60
	T1- Ch10(P:759) T2 – Ch10(P:417) R1 – Ch9(P:630) R2 – Ch10(P:263)
	

BB

	
	
	
	Effects & Limitations of lag
	
	
	

	
	
	Lead-Lagcompensator
(Tutorial)
	
	L61
	
	
BB

	26
	PID Controllers.
	PID controller
	PID Controller TF, realization
	L62
	T1- Ch10(P:708)
	

	
	
	
	
	
	T2 – Ch10(P:451)
	

	
	
	
	
	
	R1 – Ch5(P:254)
	

	
	
	
	
	
	R2 – Ch10(P:289)
	

	
	
	Controller (Tutorial)
	
	L63
	
	

	
	
	Remedial / advance
	
	
	
	

	
	
	Remedial / advance
	
	
	
	

	
	
	Slip test 4
	
	L64
	
	

	UNIT – V		STATE SPACE ANALYSIS OF          CONTINUOUS SYSTEMS
	No of lecturers:07
	

	27
	Concept of state
state variables and state model
	Concept of state space & State variables.
	Def State variable,
State variables in electrical and mechanical system state equation, out put equation
Comparison between State model & Transfer function model.
	
L65
	T1- Ch5(P:226) T2 – Ch12(P:548) R1 – Ch3(P:76)
R2 – Ch3(P:46)
	
BB

	
	
	State space  (Tutorial)
	
	L66
	
	

	
	
	
	
	
	
	BB

	
28
	Derivation of state models from block diagrams,diagonalization
	State models
	Derivation of state models from block diagrams
State Model from differential equation representation
	L59
	T2 – Ch12(P:556,578)
T2 – Ch12(P:574) R1 – Ch3(P:74)
R2 – Ch3(P:49)
	


BB

	
	
	Jordan’s canonical form
	State model from transfer function
	L67
	T1- Ch5(P:261) T2 – Ch12(P:583)
	

	
	
	
	Jordan’s canonical Form of representing State model
	
	R1 – Ch11(P:755) R2 – Ch3(P:55)
	

	
	Solving	the	Time invariant state equation,
State Transition Matrix and it’s Properties
	State equation and state transition matrix
	Solution of homogeneous state equations
Derivation of transfer function from state model
Properties of state transition matrix
	L68
	T1- Ch5(P:233) T2 – Ch12(P:547) R1 – Ch11(P:722) R2 – Ch3(P:62)
	
Seminar

	
	
	state transition matrix (Tutorial)
	
	L69
	
	
Assignment

	
	
	State equations
	problems
	L70
	T1- Ch5(P:233)
	

	
	
	
	
	
	T2 – Ch12(P:547)
	

	
	
	
	
	
	R1 – Ch11(P:722)
	

	
	
	
	
	
	R2 – Ch3(P:62)
	

	29
	Concepts	of
Controllability	and Observability
	Controllability and observability
	Concepts of Controllability and Observability
Problems
	L71- 72
	T1- Ch5(P:275,279) T2 – Ch12(P:596)
R1 – Ch11(P:737- 743)
	BB

	
	
	
	
	
	R2 – Ch12(P:336)
	



	
	
	Controllability
and observability discrete system (beyond syllabus)
	
	L73
	
	

	
	
	Remedial / advance
	
	
	
	

	
	
	Remedial / advance
	
	
	
	

	
	
	Slip test 5
	
	L74
	
	

	
	Lesson Plan with S.No as L.No,Topic, Teaching aid (TA)/Methodology (TM), Text/Reference book and web references
	L:---
T:---
TA:---
	74
10
No
	






i. TEXT BOOKS
T1.Automatic Control Systems 8th edition– by B. C. Kuo 2003– John wiley and son’s.,
T2.Control Systems Engineering – by I. J. Nagrath and M. Gopal, New Age International (P) Limited, Publishers, 2nd edition
ii. REFERENCE BOOKS
R1.		Modern Control Engineering – by Katsuhiko Ogata – Prentice Hall of India Pvt. Ltd., 3rd edition, 1998. R2.	Control Systems by N.K.Sinha, New Age International (P) Limited Publishers, 3rd Edition, 1998.
R3.	Control Systems by A.Nagoor Kani, RBA publications, 1st edition 1998
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