School/ Department: School of Electrical Sciences
Course: B. Tech.	Programme: Electrical Engineering
Abbreviation used:
	AC
	Audit course
	LC
	Laboratory Course
	PA
	Practical Assessment

	PC
	Professional Core
	PR
	Project/ Practical/ Internship
	L
	Lecture

	PE
	Professional Elective
	SE
	Seminar/ Expert Lecture/ Etc.
	T
	Tutorial

	OE
	Open Elective
	IA*
	Internal Assessment
	P
	Practical

	MC/BS/HS
	Mandatory/ Common Course
	EA
	End-Semester Assessment
	
	

	ACC
	Advanced Competency Course

	*Internal Assessment Mark (40 marks) consists of (i) Mid Semester (20 marks), (ii) Quiz/ Assignment/Attendance (20 marks)



3rd Semester

	Sl.
No.
	Subject Type
	Subject Code
	Subject Name
	Teaching Hours
	
Credit
	Maximum Marks

	
	
	
	
	L
	T
	P
	
	IA
	EA
	PA
	Total

	1
	BS
	BH2459
	Mathematics – III
	3
	0
	0
	3
	40
	60
	-
	100

	2
	PC
	EE2101
	Analog and Digital Electronics
	3
	0
	0
	3
	40
	60
	-
	100

	3
	PC
	EE2103
	Electrical Circuit Analysis
	3
	0
	0
	3
	40
	60
	-
	100

	4
	PC
	EE2105
	Electrical Machines-I
	3
	0
	0
	3
	40
	60
	-
	100

	5
	ACC
	EE2107
	Soft Computing
	3
	0
	0
	2
	40
	60
	-
	100

	6
	HS
	BH2439
	Engineering Economics
	3
	0
	0
	2
	40
	60
	-
	100

	7
	LC
	EE2501
	Analog and Digital Electronics Laboratory
	0
	0
	3
	1.5
	-
	-
	100
	100

	8
	LC
	EE2503
	Electrical Circuit Laboratory
	0
	0
	3
	1.5
	-
	-
	100
	100

	9
	LC
	EE2505
	Electrical Machines-I Laboratory
	0
	0
	3
	1.5
	-
	-
	100
	100

	10
	ACC
	EE2507
	Soft Computing Laboratory
	0
	0
	3
	1.5
	-
	-
	100
	100

	Total
	18
	0
	12
	22
	240
	360
	400
	1000



4th Semester

	Sl.
No.
	Subject Type
	Subject Code
	Subject Name
	Teaching Hours
	
Credit
	Maximum Marks

	
	
	
	
	L
	T
	P
	
	IA
	EA
	PA
	Total

	1
	PC
	EE2102
	Control System – I
	3
	0
	0
	3
	40
	60
	-
	100

	2
	PC
	EE2104
	Electrical Machines-II
	3
	0
	0
	3
	40
	60
	-
	100

	3
	PC
	EE2106
	Electrical Measurement and Instrumentation
	3
	0
	0
	3
	40
	60
	-
	100

	4
	PC
	EE2108
	Signals and Systems
	3
	0
	0
	3
	40
	60
	-
	100

	5
	ACC
	EE2110
	Introduction to IoT
	3
	0
	0
	2
	40
	60
	-
	100

	6
	HS
	BH2437
	Organizational Behaviour
	3
	0
	0
	2
	40
	60
	-
	100

	7
	LC
	EE2502
	Control System – I Laboratory
	0
	0
	3
	1.5
	-
	-
	100
	100

	8
	LC
	EE2504
	Electrical Machines-II Laboratory
	0
	0
	3
	1.5
	-
	-
	100
	100

	9
	LC
	EE2506
	Electrical Measurement and Instrumentation Laboratory
	0
	0
	3
	1.5
	-
	-
	100
	100

	10
	LC
	EE2508
	Signals and Systems Laboratory
	0
	0
	3
	1.5
	-
	-
	100
	100

	11
	Summer Internship and Research Experience (SIRE - I) *

	Total
	18
	0
	12
	22
	240
	360
	400
	1000


*Minimum 4 weeks of Summer Course / Training / Internship / Skill Course / etc. after 4th Semester
[image: ]ODISHA UNIVERSITY OF TECHNOLOGY AND RESEARCH
Techno Campus, Mahalaxmi Vihar, Ghatikia, Bhubaneswar-751029.
Syllabus (Admission Batch: 2023-24)



	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	Mathematics-III
	BH2459
	3-0-0
	3


PREREQUISITES:

Basic Mathematics

COURSE OUTCOMES:
At the end of the course the student will be able to:

CO 1 Demonstrate the use of common numerical methods such as numerical solutions of equations, interpolation, differentiation and integration etc.
CO 2 Recognize mathematical model of heat equations, wave equations and their solution by appropriate method
CO 3 Understand the different terminology in probability and have clear concept on probability distribution functions both in continuous and discrete case

CO 4 Select appropriate statistical tools to investigate a research hypothesis, perform data analysis by applying relevant methodology and interpret result in a variety of settings.


MODULE 1	(7 hours)
Elementary Numerical Methods
Solution of algebraic and transcendental equations by Newton-Raphson and secant method. Interpolation: Lagrange’s method, divided difference method, Newton’s forward and backward method. Numerical Integration: Trapezoidal and Simpson’s Rule.
MODULE 2	(8 hours)
Applied PDE’s
Elementary PDE’s: separation of variables method to simple problems. One dimensional wave equation: solution by separation of variables and use of Fourier series, D' Alembert's solution of wave equation. Normal forms of PDE’s.One dimensional heat equation: solution by Fourier series.
MODULE 3	(7 hours)
Basic Probability and Probability Distributions
Probability spaces, conditional probability, independence, Random variables (discrete and continuous), probability mass and density functions, cumulative distribution functions, moments of random variables, mean and variance.
Discrete Probability distributions: Binomial, Poisson and hyper-geometric distributions. Continuous Probability distributions: exponential, uniform and normal distributions.

MODULE 4	(8 hours)
Applied Statistics
Random sampling, estimation of parameters, maximum likelihood estimation, confidence intervals, testing of hypotheses for mean and variance.
Regression and correlation analysis: fitting of straight lines (method of lest squares), correlation coefficient with basic properties.

TEXT BOOKS:
1. Advanced Engineering Mathematics by E. Kreyszig, John Willey & Sons Inc. 10th Edition.
2. Ronald E. Walpole, Raymond H. Myers, Sharon L. Myers & Keying Ye, “Probability & Statistics for Engineers & Scientists", Eighth Edition, 2007, Pearson Education Inc., New Delhi.

REFERENCE BOOKS:
1. Ordinary and Partial Differential equations by J. Sinha Roy and S. Padhy, Kalyani Publishers.
2. Higher Engineering Mathematics by B. V. Ramana, McGraw Hill Education.
3. Engineering Mathematics by Pal and S. Bhunia, Oxford Publication.
4. Stochastic Processes, 2nd Edition by Roy D. Yates, Rutgers and David J. Goodman, John Wiley and Sons, INC.


CO-PO MAPPING
             ( 1- Weak Correlation; 2- Medium correlation; 3- Strong Correlation)

	PO
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO-1
	3
	3
	3
	3
	3
	3
	2
	-
	2
	-
	2
	3

	CO-2
	3
	3
	3
	3
	3
	2
	2
	-
	-
	-
	2
	2

	CO-3
	3
	3
	3
	3
	3
	2
	3
	-
	2
	-
	-
	3

	CO-4
	3
	3
	3
	3
	3
	2
	2
	-
	2
	-
	2
	3







	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	Analog and Digital Electronics
	EE2101
	3-0-0
	3


PREREQUISITES:
Basic Electronics

COURSE OUTCOMES:
After successful completion of the course, students will be able to
CO1: Analyze different electronic circuits based on transistors with special focus on designing amplifiers with discrete components.
CO2: Develop the skill to build, and troubleshoot Analog and Digital circuits.
CO3: Design higher order transistor amplifiers and oscillators.
CO4: Design different signal conditioning circuits like differentiator, integrator and instrumentation amplifier using Op-Amp.

MODULE 1	(6 Hours)
DC Biasing of BJTs: Concept of Load lines (AC and DC) and Operating Points, Fixed-Bias, Emitter- Bias, Voltage-divider Bias, DC Bias with Voltage Feedback.
DC Biasing of JFETs and MOSFETs: Fixed Bias, Self-Bias Configuration, Voltage-Divider Bias Configuration, Biasing using drain to gate feedback resistor.

MODULE 2	(8 Hours)
Small Signal Analysis of BJTs: Amplification in AC domain, BJT Transistor modeling, the re and hybrid equivalent Transistor Models, Low frequency small signal analysis of CE (Fixed-Bias, Voltage-divider Bias, Emitter-Bias) configurations
Small Signal Analysis of MOSFETs: Small signal equivalent models, small signal analysis of CS, CD and CG amplifiers.
Frequency Response of BJTs: Low-Frequency analysis of single stage BJT amplifier- Bode Plot, Low-Frequency Response of BJT CE Amplifier, Miller Effect Capacitance, High-Frequency response of BJT Amplifier.
MODULE 3	(6 Hours)

Operational Amplifier: Op-Amp Basics, Practical Op-Amp Circuits, Op-Amp Specifications-DC offset parameters and frequency parameters, Differential and Common mode operation, OP-AMP Applications: Constant gain multiplier, Voltage Summing, Voltage Buffer, Controlled sources.
Feedback amplifier and Oscillators: Concepts of negative and positive feedback; Four Basic Feedback Topologies, Practical Feedback Circuits, Oscillator Operation, Phase-Shift, Wien-Bridge, and Crystal Oscillator Circuits.



MODULE 4	(10 Hours)
Digital Electronics: Introduction to Number systems, Binary Codes, Boolean Algebra, Gate-Level Minimization, Combinational logic: Adders, Subtractors, Multiplexers, Demultiplexers, Decoders, Encoders, Sequential Logic: Flip-Flops, Registers and Counters.

TEXT BOOKS:

1. Electronic Devices and Circuits theory, R.L. Boylestad and L. Nashelsky, Pearson Education, New Delhi, 9th/10th Edition,2013. (Selected portions of Chapter 4, 5, 6, 7, 8, 9, 10, 11, and 12)
2. Microelectronics Circuits, Adel Sedra and Kenneth C Smith, Oxford University Press, New Delhi, 5th Edition, International Student Edition,2009. (Selected portion of Chapter 2,4, 5, 6, 8, 13, and 14)
3. Morris Mano and Michael D. Ciletti, “Digital Design”, 5th Ed., Pearson Education, 2013.
4. R.P. Jain, “Modern digital Electronics”, Tata McGraw Hill, 4th edition, 2009.
REFERENCE BOOKS:
1. Integrated Electronics: Analog and Digital Circuits and Systems, J. Milliman, C. Halkias, Tata McGraw Hill Publishing Company Ltd., New Delhi,2nd Edition.2004.
2. Electronic device and circuits, David A. Bell, Oxford University Press, 5thedition,2008.
3. C.H. Roth, “Fundamentals of Logic Design”, 5th Ed. Cengage Learning, 2004.
4. John F. Wakerly, “Digital Design-Principles and Practices”, Pearson Publication, 5th Edition


CO-PO MAPPING
( 1- Weak Correlation; 2- Medium correlation; 3- Strong Correlation)

	PO
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO-1
	3
	2
	3
	2
	2
	-
	-
	-
	-
	1
	1
	-

	CO-2
	3
	3
	3
	3
	3
	-
	-
	-
	2
	2
	2
	-

	CO-3
	3
	2
	3
	2
	2
	-
	-
	-
	-
	1
	1
	-

	CO-4
	3
	2
	3
	3
	3
	-
	-
	-
	1
	1
	2
	-




	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	Electrical Circuit Analysis
	EE2103
	3-0-0
	3


PREREQUISITES:
1. Basic Electrical Engineering
2. Engineering Mathematics (Differential Equation & Laplace Transform)

COURSE OUTCOMES:
At the end of this course, students will demonstrate the ability to
CO1: Apply network theorems for the analysis of electrical circuits. CO2: Obtain the transient and steady-state response of electrical circuits. CO3: Analyze circuits in the sinusoidal steady-state.
CO2: Analyze & Realize electrical circuit.

MODULE 1	(8 hours)
Network Theorems: Node and Mesh Analysis, Superposition theorem, Thevenin theorem, Norton theorem, Maximum power transfer theorem, Reciprocity theorem, Compensation theorem (All theorems with AC excitation). Analysis with dependent current and voltage sources. Concept of duality and dual networks. Series and parallel resonances

MODULE 2	(7 hours)
Coupled circuit: Mutual coupled circuits, Dot Convention in coupled circuits
Laplace Transform: Analysis of electrical circuits using Laplace Transform for standard inputs, inverse Laplace transform, transformed network with initial conditions
Transient: Solution of first and second order differential equations for Series and parallel R-L, R-C, RLC circuits, initial and final conditions in network elements, steady state and transient state response.
MODULE 3	(8 hours)
Two Port Networks: Z, Y, ABCD and h-parameters, Reciprocity and Symmetry, Interrelation of two-port parameters, Interconnection of two-port net- works
Network function: Transfer function representation. Poles and Zeros. Frequency response (magnitude and phase plots), Restriction on location of Poles and Zeros, Time domain behaviour from Pole- Zero plots.
MODULE 4	(7 hours)
Network synthesis: Hurwitz polynomial, Positive real functions, Concepts of network synthesis, Realization of simple R-L, R-C and L-C functions.



Filter: Brief idea about network filters (constant K Low pass, High pass, Band pass and Band elimination) and their frequency response.

TEXT BOOKS:
1. Network Analysis, M. E. Van Valkenburg, PHI, third edition.
2. Fundamentals of Electric Circuits, Charles K Alexander & Mathew N. O. Sadiku, Tata McGraw Hill, fifth edition

REFERENCE BOOKS:
1. Network Analysis and Synthesis, Franklin F. Kuo, Wiley Student Edition.
2. Engineering Circuit Analysis – William H. Hayt Jr., Jack E. Kemmerly, Steven M. Durbin


CO-PO MAPPING
( 1- Weak Correlation; 2- Medium correlation; 3- Strong Correlation)

	PO
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	PO7
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	3
	2
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	-
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	3
	3
	3
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	2
	-
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	-
	-
	-
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	-
	-
	1
	1
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	-




	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	Electrical Machines-I
	EE2105
	3-0-0
	3


PREREQUISITES:
Basic Electrical Engineering
COURSE OUTCOMES:
At the end of the Course, the student will be able to:
CO1:	Explain the concepts of energy conversion principles in DC machine and Transformer
CO2:	Compare DC machine characteristics and evaluate its efficiency. CO3:	Describe and analyze the performance of single-phase transformers. CO4:	Define and analyze the performance of three phase transformers

MODULE 1	(7 hours)
General Introduction on Electrical Machines: Faraday’s laws of Electromagnetic induction, Fleming’s rule and Lenz’s law. Space distributions of flux density and time variation of voltage. Mechanical and electrical angles.
DC Machine: Principle of operation, EMF Equation, Torque equation, Methods of Excitation, Armature reaction, interpole, compensating winding, Losses and efficiency.

MODULE 2	(7 hours)
DC Generator: Open circuit characteristics, voltage build up, external and internal characteristics of shunt generator.
DC Motor: Characteristics and application of shunt, and series motors, Speed control of DC shunt Motor: Armature voltage and field flux control methods.

MODULE 3	(9 hours)
Single phase Transformers: Construction, principle of operation, emf equation, Phasor diagram, equivalent circuit, losses and efficiency, voltage regulation, open circuit and short circuit tests, polarity test, Sumpner’s test, separation of losses. All day efficiency.
Autotransformers: Construction, principle, conversion of two winding transformer to single winding transformer, applications and comparison with two winding transformer.

MODULE 4	(7 hours)
Three phase Transformers: Constructional features, as a single unit and as a bank of three single phase transformers, types of connection, Phasor groups (Dd0, Dd6, Yy0, Yy6, Dy1, Dy11, Yd1, Yd11, zigzag), Scott connection, open delta connection, three phase to six phase connection, Parallel operation, load sharing.
TEXT BOOKS:
1. P. S. Bimbhra, “Electrical Machinery”, Khanna Publishers, 2011.

2. Stephen J. Chapman- ’Electric Machinery and Fundamentals’- McGraw Hill International Edition, (Fourth Edition), 2005.
REFERENCE BOOKS:
1. A. E. Fitzgerald and C. Kingsley,” Electric Machinery”, McGraw Hill Education, 2013.
2. M. G. Say,” Performance and design of AC machines”, CBS Publishers, 2002.
3. I. J. Nagrath and D. P. Kothari,” Electric Machines”, McGraw Hill Edu- cation, 2010.
4. A. S. Langsdorf,” Alternating current machines”, McGraw Hill Education, 1984.
5. P. C. Sen,” Principles of Electric Machines and Power Electronics”, John Wiley & Sons, 2007.
CO-PO MAPPING
( 1- Weak Correlation; 2- Medium correlation; 3- Strong Correlation)
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	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	Soft Computing
	EE2107
	3-0-0
	2


PREREQUISITES:

Basic Mathematics

COURSE OUTCOMES:
At the end of the Course, the student will be able to
CO1:	Learn about different Mathematical and Computational basis of Soft Computing
CO2:	Learn about Neural Network Architecture and Training
CO3:	Learn and apply different operations on Fuzzy Sets and Fuzzy Inference mechanism
CO4:	Learn about different operators in Genetic Algorithm


MODULE 1	(7 hours)

Introduction to Soft Computing: “Soft” computing versus “Hard” computing, Characteristics of Soft computing.
Linear Regression, Gradient, Hessian, Jacobian, Variants of Gradient Descent, MSE, MAPE.

MODULE 2	(7 hours)
Artificial Neural Networks, Biological neurons and its working, Activation Functions, Single Layer and Multi-Layer Perceptrons, Backpropagation with and without momentum, Initialization, Training & Validation, Applications of ANN to solve some real life problems.

MODULE 3	(10 hours)
Fuzzy logic: Introduction to Fuzzy logic, Crisp and Fuzzy sets, membership functions, Operations on Fuzzy sets, Fuzzy relations, rules, propositions, implications and inferences, Defuzzification techniques, Fuzzy logic controller, Some applications of Fuzzy logic.

MODULE 4	(9 hours)
Genetic Algorithm: Concept of “Genetics” and “Evolution” and its application to probabilistic search techniques, Basic GA framework and different GA architectures, GA operators: Encoding, Crossover, Selection, Mutation, etc., Solving single-objective optimization problems using GA, Concept of multi-objective optimization problems (MOOPs) and issues of solving them,

TEXT BOOKS:
1. S. Rajasekaran, G. A. Vijayalakshami Pai, Neural Networks, Fuzzy Logic and Genetic Algorithms: Synthesis & Applications, PHI.
2. Chin Teng Lin, C. S. George Lee, Neuro-Fuzzy Systems, PHI.

3. Tomthy Ross, Fuzzy Logic and Engineering Application, TMH.

REFERENCE BOOKS:

1. Kishan Mehrotra, Elements of Artificial Neural Network, MIT Press.
2. E. Goldberg, Genetic Algorithms: Search and Optimization, Addision- Wesley.
3. S. N. Sivanandam, S. N. Deepa, Principles of Soft Computing, Wiley India (P) Ltd.

CO-PO MAPPING
( 1- Weak Correlation; 2- Medium correlation; 3- Strong Correlation)
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	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	Engineering Economics
	BH2439
	3-0-0
	2


PREREQUISITES:
Basic Mathematics

COURSE OUTCOMES:

CO1: The students developed the knowledge of basic economic problems and the relationship between engineering technology and economics.

CO2: The students has an understanding of the demand determinants and the methods of demand forecasting of a product.
CO3: Sensitizing the students to the changing environment of banking scenario and to understand the functions of RBI.

MODULE 1                                                                                                                             (12 hours)
Time value of money- Interest - Simple and compound, nominal and effective rate of interest, Cash flow diagrams, Principles of economic equivalence.
Evaluation of engineering projects-Present worth method, Future worth method, Annual worth method, Internal rate of return method, Cost benefit analysis for public projects.
Depreciation- Depreciation of capital assert, Causes of depreciation, Methods of calculating depreciation (Straight line method, Declining balance method), After tax comparison of project.

MODULE 2                                                                                                                             (12 hours)
Cost and revenue concepts, Basic understanding of different market structures, Determination of equilibrium price under perfect competition (Simple numerical problems to be solved), Break Even Analysis-linear approach (Simple numerical problems to be solved).
Banking -Commercial bank, Functions of commercial bank, Central bank, Functions of Central Bank. Inflation-Meaning of inflation, types, causes, measures to control inflation.
National Income-Definition, Concepts of national income, Method of measuring national income. The Circular Flow of Income, Different measures of National Income, GNP, GDP. Concept of Money and its function; Unemployment, its types, causes and Stagflation; Exchange Rate and its determination.
MODULE 3                                                                                                                             (12 hours)
Engineering Economics- Nature, Scope, Basic problems of an economy, Micro Economics and Macro Economics.
Demand- Meaning of demand, Demand function, Law of Demand and its exceptions, Determinants of demand, Demand Estimation and Forecasting, Elasticity of demand & its measurement (Simple numerical problems to be solved ), Supply-Meaning of supply, Law of supply and its exception,

Determinants of supply, Elasticity of supply, Determination of market equilibrium (Simple numerical problems to be solved).
Production-Production function, Laws of returns: Law of variable proportion, Law of returns to scale. Basic Concepts of Market; Monopoly, Perfect Competition, Oligopoly and Monopolistic Competitive Market.

TEXT BOOKS:
1. Riggs, Bedworth and Randhwa, “Engineering Economics”, McGraw Hill Education India
2. Deviga Vengedasalam “Principles of Economics”, Oxford University Press.
3. William G.Sullivan, ElinM.Wicks, C. Patric Koelling “Engineering Economy”, Pearson

REFERENCE BOOKS:
1. R. PaneerSelvam, “Engineering Economics”, PHI
2. S.P.Gupta, “Macro Economics”, TMH.
3. S.B. Gupta,”Monetary Economics”, Sultan Chand and Co.
4. Mankiew, N G, “Principles of Microeconomics”, Eighth Edition, Cengage Learning, 2016.
5. Sikdar, S, “Principles of Microeconomics”, Third Edition, OUP, 2020.

CO-PO MAPPING
( 1- Weak Correlation; 2- Medium correlation; 3- Strong Correlation)

	CO/PO
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	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	Analog and Digital Electronics Laboratory
	EE2501
	0-0-3
	1.5


PREREQUISITES:

Basic Electronics

COURSE OUTCOMES:

CO1: Acquire a basic knowledge in solid state electronics including FET, MOSFET, BJT, and operational amplifier.

CO2: Designing and evaluation of BJT amplifier in CE configuration

CO3: Design and test MOSFET amplifier

CO4: Evaluate possible causes of discrepancy in practical experimental observations in comparison to theory.

List of Experiments
(At least 10 experiments should be done)
1. Analysis of drain and transfer characteristics of MOSFET.
2. Design and test biasing circuits of BJT.
3. Design and test biasing circuits of MOSFET.
4. Determining the frequency response of a common-emitter BJT amplifier.

5. Realize BJT Darlington connection and Current Mirror circuits.
6. Analysis of frequency response of a voltage series feedback amplifier with and without feedback.

7. Study of Inverting, non-inverting, integrator, differentiator circuits using OP- AMP.
8. Study of R.C phase shift oscillator/Wien-Bridge Oscillator using OP-AMP.
9. Study of Class A and Class B Power Amplifiers.
10. Calculation of rise time, tilt and low cut off frequency by square wave testing of amplifier. 11.Software based (SPICE) simulation of few of the above experiments (1-10).


TEXT BOOKS:
1. Electronic Devices and Circuits theory, R.L. Boylestad and L. Nashelsky, Pearson Education, New Delhi, 9th/10th Edition,2013.
2. Microelectronics Circuits, Adel Sedra and Kenneth C Smith, Oxford University Press, New Delhi, 5th Edition, International Student Edition,2009.
3. Morris Mano and Michael D. Ciletti, “Digital Design”, 5th Ed., Pearson Education, 2013.
4. R.P. Jain, “Modern digital Electronics”, Tata McGraw Hill, 4th edition, 2009.
REFERENCE BOOKS:

1. Integrated Electronics: Analog and Digital Circuits and Systems, J. Milliman, C. Halkias, Tata McGraw Hill Publishing Company Ltd., New Delhi,2nd Edition.2004.
2. Electronic device and circuits, David A. Bell, Oxford University Press, 5thedition,2008.
3. C.H. Roth, “Fundamentals of Logic Design”, 5th Ed. Cengage Learning, 2004.
4. John F. Wakerly, “Digital Design-Principles and Practices”, Pearson Publication, 5th Edition
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	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	Electrical Circuit Laboratory
	EE2503
	0-0-3
	1.5


PREREQUISITES:
Basic Electrical Engineering
COURSE OUTCOMES:
CO1: Analyze and design RLC resonance circuits for different values of R, L, and C to determine bandwidth and Q-factor

CO2: Apply circuit theorems such as Maximum Power Transfer, Reciprocity theorem and Millman’s to verify theoretical and experimental results

CO3: Evaluate and determine various two-port network parameters, including Z, Y, Hybrid, and ABCD parameters.

CO4: Analyze and simulate coupled circuits to determine polarity marking, coupling coefficient, self, and mutual inductance.
List of Experiments

1. Design a RLC resonance circuit for different values of R, L & C to determine bandwidth & Q- factor.
2. To determine and verify Maximum Power transfer theorm.
3. To determine and verify Reciprocity and Millmann’s Theorems
4. To calculate and verify ‘Z’ and 'Y' parameters of two-port network.
5. To calculate and verify 'Hybrid' parameters of two-port network.
6. To determine the A’B’C’D’ parameters of the cascade connection of two-port network.
7. Determination of polarity marking, coupling coefficient, self and mutual inductance of coupled circuits. (simulation based).
8. To determine equivalent parameters of series and parallel connection of two-port network. (simulation based)
9. To study DC Transient response of RL, RC & RLC circuits. (simulation based)
10. To plot the frequency response of Low pass filter and high pass filter. (simulation based)
11. To study frequency response of Band pass and Band Stop filter. (simulation based)


TEXT BOOKS:
1. Network Analysis, M. E. Van Valkenburg, PHI, third edition.
2. Fundamentals of Electric Circuits, Charles K Alexander & Mathew N. O. Sadiku, Tata McGraw Hill, fifth edition

REFERENCE BOOKS:

1. Network Analysis and Synthesis, Franklin F. Kuo, Wiley Student Edition.
2. Engineering Circuit Analysis – William H. Hayt Jr., Jack E. Kemmerly, Steven M. Durbin

CO-PO MAPPING
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	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	Electrical Machines-I Laboratory
	EE2505
	0-0-3
	1.5


PREREQUISITES:

Basic Electrical Engineering

COURSE OUTCOMES:
CO1: Explain construction and working principle of 3-point starter and various speed control methodologies
CO2: Describe the characteristics of DC motor and generator
CO3: Understand working principle of single phase and evaluate the efficiency and regulation from different test results.
CO4: Acquire the knowledge of three phase transformers, different type of winding connection, and parallel operation.

List of Experiments

Section A (Compulsory)
1. Determination of critical resistance and critical speed from no load test of a DC shunt generator.
2. Plotting of external and internal characteristics of a DC shunt and separately excited generator.
3. Study of DC motor starter and Speed control of DC shunt motor by armature voltage control and flux control method.
4. Determination of efficiency of DC machine by Swinburne’s Test and Brake Test.
5. Determination of efficiency and Voltage Regulation by Open Circuit and Short Circuit test on single-phase transformer.
6. Study of open delta and Scott connection of two single-phase transformers.
7. Back-to Back test on two single-phase transformers.

Section B (Select any 3 Experiments)
1. Determination of efficiency of a DC series motor by load test.
2. Determination of efficiency of DC shunt machine by Hopkinson’s Test.
3. Plotting of speed~armature current, Torque~armature current, and speed~Torque characteristics of a DC shunt generator.
4. Parallel operation of two DC shunt generators
5. Study of different three phase transformer connections (star-star, star delta etc.).
6. Separation of core losses in a single-phase transformer.
7. Polarity test, Parallel operation and load sharing of two single-phase transformers.
8. Connection of a two winding transformer as an autotransformer in additive and subtractive polarity.


TEXT BOOKS:
1.P. S. Bimbhra,” Electrical Machinery”, Khanna Publishers, 2011.
   2.Stephen J. Chapman- ’Electric Machinery and Fundamentals’- McGraw Hill International  
   Edition, (Fourth Edition), 2005.
REFERENCE BOOKS:
               1.A. E. Fitzgerald and C. Kingsley,” Electric Machinery”, McGraw Hill Education, 2013.
2.M. G. Say,” Performance and design of AC machines”, CBS Publishers, 2002.
               3.I. J. Nagrath and D. P. Kothari,” Electric Machines”, McGraw Hill Edu- cation, 2010.
               4.A. S. Langsdorf,” Alternating current machines”, McGraw Hill Education, 1984.
   5.P. C. Sen,” Principles of Electric Machines and Power Electronics”, John Wiley & Sons, 2007
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	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	Soft Computing Laboratory
	EE2507
	0-0-3
	1.5


PREREQUISITES:
Basic Mathematics

COURSE OUTCOMES:
CO1: Learn about creating a Neural network architecture and training it
CO2: Implement different operations on Fuzzy Sets
CO3: Solve different optimization problems using Genetic Algorithm
CO4: Learn about Neural Network and GA toolboxes

List of Experiments
(any 10 experiments to be performed)

1. Create a perceptron with appropriate number of inputs and outputs
2. Generate XOR function using McCulloch-Pitts neuron by writing an M-file.
3. Write a MATLAB program for Perceptron for an AND function with bipolar inputs and targets.
4. Implement a back propagation network for a given input pattern by a suitable MATLAB program. Perform 3 epochs of operation.
5. Write a program to implement artificial neural network with back propagation and momentum. (e.g. for testing XOR function with binary or bipolar input and output)
6. Write a MATLAB program to implement fuzzy set operations (Union, Intersection, Complement and Difference)
7. Write a MATLAB program to verify properties of fuzzy sets (Commutative Law, Associative Law, Distributive Law, De-Morgan’s Law etc.)
8. Create fuzzy relation by Cartesian product of any two fuzzy sets and perform max-min and max- product composition on any two fuzzy relations.
9. Using MATLAB program, find the crisp lambda cut set relations for lambda=0.6. The fuzzy matrix is given by

[	]0.1
0.6
0.8
1
1	0.7	0.4	0.2
0
0.6
1
0.5
0.1
0.5
1
0.9




10. Maximise the function 𝑓(𝑥) = 𝑥2 using GA by performing single point crossover and mutation operators
11. Implement travelling sales person problem (TSP) using genetic algorithms.
12. Use Gatool to minimise the quadratic equation 𝑓(𝑥) = 𝑥2 + 3𝑥 + 2 within the range −6 ≤ 𝑥 ≤ 0.
13. Use	Gatool	to	minimise	the	function	𝑓(𝑥1, 𝑥2, 𝑥3) = −5 sin(𝑥1) sin(𝑥2) sin(𝑥3) + [− sin(5𝑥1) sin (5𝑥2)sin (𝑥3)] , where 0 ≤ 𝑥𝑖 ≤ 𝜋, 𝑓𝑜𝑟 1 ≤ 𝑖 ≤ 3
14. Implement linear regression and multi-regression for a set of data points
15. Write a program to implement logic gates using regression methods.


TEXT BOOKS:
1. S. Rajasekaran, G. A. Vijayalakshami Pai, Neural Networks, Fuzzy Logic and Genetic Algorithms: Synthesis & Applications, PHI.
2. Chin Teng Lin, C. S. George Lee, Neuro-Fuzzy Systems, PHI.
3. Tomthy Ross, Fuzzy Logic and Engineering Application, TMH.

REFERENCE BOOKS:

1. Kishan Mehrotra, Elements of Artificial Neural Network, MIT Press.
2. E. Goldberg, Genetic Algorithms: Search and Optimization, Addision- Wesley.
3. S. N. Sivanandam, S. N. Deepa, Principles of Soft Computing, Wiley India (P) Ltd.

CO-PO MAPPING:
( 1- Weak Correlation; 2- Medium correlation; 3- Strong Correlation)
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	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	Control Systems-I
	EE2102
	3-0-0
	3


PREREQUISITES:
            Understanding of Laplace Transform and Differential Equation Solving
COURSE OUTCOMES:
At the end of this course, students will demonstrate the ability to
CO1:	Understand the modelling of linear-time-invariant systems using transfer function and state-space representations
CO2:	Understand the concept of stability and its assessment for linear-time in- variant systems.
CO3:	Design simple compensators
CO4:	Evaluate the fitness of a given system for an intended control application from the findings of its controllability (observability) test data

MODULE 1	(10 hours)
Industrial Control examples. Mathematical models of physical systems. Transfer function models of linear time-invariant systems.
Feedback Control: Open Loop and Closed-loop systems. Benefits of Feedback. Block diagram algebra. Signal Flow Graph: Signal flow graph from block diagram, Mason’s Gain Formula.
Performance Specifications on Time Response: Standard test signals. Time response of first and second order systems for standard test inputs. Effects of an additional zero and an additional pole. Steady state Errors. Design Specifications for second order systems based on time Response.

MODULE 2	( 08 hours)
Concept of Stability. Routh-Hurwitz Criteria. Relative Stability analysis. Root- Locus technique. Construction of Root-loci.
Relationship between time and frequency response, Polar plots, Bode plots. Nyquist stability criterion. Relative stability using Nyquist criterion. Stability Margins. Design Specifications in frequency domain.

MODULE 3	( 08 hours)
Stability, steady-state accuracy. 
Introduction to Design and Compensation: Compensator design using Root Locus Plots. Compensator design using Bode Plots
PID Control functions. Application of Proportional, Integral and Derivative Controllers

MODULE 4	(04 hours)
Concepts of state variables. State space model. Diagonalization of State Matrix. Solution of state equations. Eigenvalues and Stability Analysis. Concept of controllability and observability.

TEXT BOOKS:
1. M. Gopal,” Control Systems: Principles and Design”, McGraw Hill Edu- cation, 1997.
2. B. C. Kuo,” Automatic Control System”, Prentice Hall, 1995.


REFERENCE BOOKS:
1. K. Ogata,” Modern Control Engineering”, Prentice Hall, 1991.
2. I. J. Nagrath and M. Gopal,” Control Systems Engineering”, New Age International, 2009
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	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	Electrical Machine-II
	EE2104
	3-0-0
	3


PREREQUISITES:
Basic Electrical Engineering, Electrical Machine-I

COURSE OUTCOMES:
At the end of this course, students will demonstrate the ability to
CO1:	Describe fundamental principles and classification of different AC machines.
CO2:	Evaluate voltage regulation and analyze power angle equation.
CO3:	Analyze and evaluate the performance characteristics of synchronous motors.
CO4:	Describe and evaluate the performance of three phase induction motors.

MODULE 1	   (05 hours)
Fundamentals of three-phase AC machine: Fundamental Principles of rotating Machines, Comparison with DC generator, relation between speed & frequency. Full pitch & short pitch windings, distributed & concentrated winding, winding factor. Concept of air-gap MMF distribution. Armature winding. Production of revolving magnetic field. Advantages of rotating field over rotating armature
MODULE 2	    (10 hours)
Synchronous Generator: Constructional features, types, EMF equation, Harmonics. Excitation systems. Armature reaction, equivalent circuit, phasor diagram. OC & SC characteristics, SCR, Load characteristics, zpf characteristics. Voltage regulation by EMF method and ZPF method. Expression of active and reactive power, power angle characteristics.
Blondel’s two-reaction theory, phasor diagram, calculation of excitation voltage and load angle, Expression of Power and power angle characteristics, Slip Test.
MODULE 3	( 07 hours)
Parallel operation: Synchronizing method, Synchronizing power and torque, Change of excitation and Mechanical input, load sharing between alternators in parallel.
Synchronous Motor: Principle of operation. Starting of Synchronous Motor. Voltage equation, Phasor diagram. Torque and power relations, Effect of change of excitation, V & inverted V-curves, synchronous condenser. Hunting.
MODULE 4	(08 hours)
Three Phase Induction Motors: Construction and principle of operation, types. Slip and its effect on rotor parameters. Equivalent circuit, phasor diagram, power and torque expression. Torque Slip Characteristics, and effect of rotor resistances and voltage on it. No load and Blocked rotor test. Power flow diagram, Losses and Efficiency.
Starting: DOL, Rotor resistance, Autotransformer and Star delta starters.
Speed control: voltage control, Frequency control, pole changing, Cascaded Connection, V/f

Control, Slip power recovery Scheme methods. Cogging, Crawling, Braking, Applications.
Single phase Induction Motor: Principle of Operation, Starting and Speed Control

TEXT BOOKS:
1. P.S. Bimbhra, "Electrical Machinery", Khanna Publishers, 2011
2. Stephen J. Chapman, "Electric Machinery Fundamentals", McGraw Hill Education
REFERENCE BOOKS:
1. D.P. Kothari & I.J. Nagrath, "Electric Machines", McGraw Hill Education, 2010.
2. A. E. Fitzgerald and C. Kingsley,” Electric Machinery”, McGraw Hill Education, 2013.
3. M. G. Say,” Performance and design of AC machines”, CBS Publishers, 2002.
4. A. S. Langsdorf,” Alternating current machines”, McGraw Hill Education, 1984.
5. P. C. Sen,” Principles of Electric Machines and Power Electronics”, John Wiley & Sons, 2007.
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	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	Electrical Measurement and Instrumentation
	EE2106
	3-0-0
	3


PREREQUISITES:
            Electrical Circuit Analysis.

COURSE OUTCOMES:
At the end of this course, students will demonstrate the ability to
CO1:	Identify various types of errors and know the construction and working of different types of Ammeters, Voltmeters, Energy meters and Wattmeters.
CO2:	Evaluate measurement range and select type of instrument required for the measurement of Resistance, Inductance and Capacitance.
know different types of electronic Instruments, their working and apply the Oscilloscope for

CO3:

measurement of Voltage, Current, Power, Phase Angle, Time Period and frequency and explore Lissajous patterns.

CO4:	Analyze the working of different transducers for physical parameters measurement in order to fulfill the desired requirement.

MODULE 1	(10 hours)
Types of measuring instruments: Measurement and Error: Definition, Accuracy and Precision, Significant Figures, Drift, Hysteresis, Types of Errors.
Ammeter and Voltmeter: Derivation for Deflecting Torque of PMMC, MI (at- traction and repulsion types) and Electro Dynamometer Type Ammeters and Voltmeters.
Energy meter and wattmeter: Construction, Theory and Principle of operation of Electro- Dynamometer type wattmeter (compensation, creep, error), Single Phase and three phase Induction Type Energy meters, Introduction to Smart meters and prepaid meters, automatic meter reading (AMR).

MODULE 2	( 08 hours)
Measurement of Resistance, Inductance and Capacitance: Resistance: Measurement of Low Resistance by Kelvin’s Double Bridge, Measurement of Medium Resistance, Measurement of High Resistance, Meggers, Mega ohm meters.
Inductance: Measurement of self-Inductance using AC Bridges (Maxwell’s, Hay’s, & Anderson Bridge), Measurement of Mutual Inductance by Felici’s Method, and as Self Inductance.
Capacitance: Measurement of Capacitance using AC Bridges (Schering, De Sauty’s Bridge), Wagnor Earthing Device.

MODULE 3	( 06 hours)
Current Transformer and Potential Transformer: Construction, Theory, Characteristics of CTs and PTs.
Introduction to phasor measurement (PMU).
Introduction to Transducers, Measurement of physical parameters: Flicker meter, optical CT.


MODULE 4	(07 hours)
Electronic Instruments for Measuring Basic Parameters: Ammeter and Voltmeter: Amplified DC Meters, AC Voltmeters using Rectifiers, True RMS Voltmeter, Digital Voltmeters (Block Diagrams only), Q meters, Digital Multi-meter.
TEXT BOOKS:
1. Electrical Measurements and Measuring Instruments- Golding & Widdis, Reem Publication.
2. Modern Electronic Instrumentation and Measurement Techniques- Helfrick & Cooper- Pearson Education.
3. Digital and Analogue Instrumentation-Testing and Measurement, Nihal Kularatna, IET Press, 2003
REFERENCE BOOKS:
1. Electronic Instrumentation- H C Kalsi- 2nd Edition, Tata McGraw Hill.
2. Electronic Measurement and Instrumentation- Oliver & Cage- Tata McGraw Hill.
3. A Course in Electrical and Electronic Measurements and Instrumentation- A K Sawhney- Dhanpat Rai & Co
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	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	Signals and Systems
	EE2108
	3-0-0
	3


PREREQUISITES:
Basic knowledge of Engineering Mathematics required, which includes - Differential equations and Integrals, Laplace transform, Ordinary differential equations, Complex numbers, Series and expansions, Fourier analysis.
COURSE OUTCOMES:
At the end of this course, students will demonstrate the ability to
CO1:	Analyze different types of continuous and discrete signals
CO2:	Represent continuous and discrete systems in time and frequency domain
CO3:	Apply Fourier series and Fourier transform in Continuous time signal analysis
CO4:	Determine Laplace transforms with their properties by using the concept of ROC and Sampling & reconstruction of a signal

MODULE 1	  (08 hours)
An introduction to signals and systems: Signals and systems as seen in everyday life, and in various branches of engineering, Continuous-Time and Discrete-Time Signals, Transformations of the Independent Variable, Exponential and Sinusoidal Signals, The Unit Impulse and Unit Step Functions, Continuous-Time and Discrete-Time Systems, Basic System Properties.
Linear Time-Invariant Systems: Continuous-Time LTI Systems: The Convolution Integral, Properties of Linear Time-Invariant Systems, Causal LTI Systems Described by Differential and Difference Equations, Singularity Functions.

MODULE 2	  (04 hours)
Fourier analysis of Continuous Time signal and system: A Historical Perspective, The Response of LTI Systems to Complex Exponentials, Fourier Series Representation of Continuous-Time Periodic Signals, Convergence of the Fourier Series, Properties of Continuous-Time Fourier Series, Fourier Series and LTI Systems, Filtering, Examples of Continuous-Time Filters Described by Differential Equations.
MODULE 3	  (10 hours)
The Continuous-Time Fourier Transform: Representation of Aperiodic Signals: The Continuous-Time Fourier Transform, The Fourier Transform for Periodic Signals, Properties of the Continuous-Time Fourier Transform, The Convolution Property, The Multiplication Property, Fourier Properties and Basic Fourier Transform Pairs, Systems Characterized by Linear Constant- Coefficient Differential Equations.
Time- and Frequency Characterization of Signals and Systems: The Magnitude-Phase Representation of the Fourier Transform, The Magnitude- Phase Representation of the Frequency Response of LTI Systems.
MODULE 4	(10 hours)
The Laplace Transform: The Laplace Transform for continuous time signals and systems: the notion of Eigen functions of LSI systems, a basis of Eigen functions, region of convergence, system functions, poles and zeros of system functions and signals, Laplace domain analysis, solution to differential equations and system behavior. Generalization of Parseval’s Theorem.
Sampling: Representation of a Continuous-Time Signal by Its Samples: The Sampling Theorem, Reconstruction of a Signal from Its Samples Using Interpolation, The Effect of Under sampling: Aliasing, Anti-aliasing Filters, Discrete- Time Processing of Continuous-Time Signals.

TEXT BOOKS:
1. A.V. Oppenheim, A.S. Willsky and I.T. Young,” Signals and Systems”, Prentice Hall, 1983.
2. A NagoorKani, Signals & Systems, 2nd Edition, McGraw Hill. 2017
3. Schaum’s outlines, Signal and System, H. P. Hsu, 2nd Edition
REFERENCE BOOKS:
1. R.F. Ziemer, W.H. Tranter and D.R. Fannin,” Signals and Systems - Continuous and Discrete”, 4th edition, Prentice Hall.
2. Douglas K. Lindner,” Introduction to Signals and Systems”, McGraw Hill International Edition.
3. Simon Haykin, Barry van Veen,” Signals and Systems”, John Wiley and Sons (Asia) Private Limited.
4. M. J. Roberts,” Signals and Systems - Analysis using Transform methods and MATLAB”, Tata McGraw Hill Edition.
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	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	Introduction to IoT
	EE2110
	3-0-0
	2


PREREQUISITES:
             

COURSE OUTCOMES:
At the end of this course, students will demonstrate the ability to
CO1:	Summarize the concepts of Internet of Things.
CO2:	Design suitable network architecture and use appropriate protocols for a given IOT application.
CO3:	Identify and summarize different components required for IOT applications.
CO4:	Analyse the system through Data Analytics tools.

MODULE 1	(08 hours)
FUNDAMENTALS OF IoT: Evolution of Internet of Things, Definition, Characteristics, Physical and Logical Designs, challenges, Technological trends in IOT, IoT Examples, M2M
IoT: Components, Communication and Networking
Introduction to Sensing and Networking: Sensing & actuation, Wireless Senor network, Senor nodes, Communication Protocols, M2M Communication, Networking Hardware, Networking Protocols. Introduction to the next generation Clouds for IoT Application and Analytics
MODULE 2	( 07 hours)
IoT System Management
Network Operator Requirements, IoT Platform Design Specification – Requirements, Process, Domain Model, Service, IoT Level, Function, Operational view, Device and Component Integration, Application development.
MODULE 3	( 08 hours)
DESIGN AND DEVELOPMENT- Design Methodology, Embedded computing logic, Microcontroller, System on Chips, IoT system building blocks, IoT Platform overview: Overview of IoT supported Hardware platforms such as: Raspberry pi, Arduino Board details.
MODULE 4	(07 hours)
IoT Applications
Case studies: Smart cities, Smart home, Smart Health care, Connected Vehicles, Industrial IOT, IOt/IIOT applications in the premises, Supply-Chain and Customer Monitoring, Introduction to security management of an IoT Ecosystem.
TEXTBOOK(S):
1. Pethuru Raj and Anupama C. Raman, “ The Internet of Things Enabling Technologies, Platforms, and Use Cases”, CRC Press Taylor Francis

REFERENCE BOOKS:
1. Kamal, R.,”Internet of Things – Architecture and Design Principles,” 1st Edition, Mcgraw Hill,2017.
2. Arshdeep Bahga & Vijay Audisetti, “Internet of Things, A Hands on Approach” University Press
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	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	Organisational Behaviour
	BH2437
	3-0-0
	2



COURSE OUTCOMES:

CO1: To understand how individual, groups and structure have impacts on the organizational effectiveness
CO2: To learn the basic concepts of Organizational Behaviour and its applications in contemporary organizations.
CO3: To appreciate the theories and models of organizations in the workplace to creatively and innovatively engage in solving organizational challenges
CO4: To learn and appreciate different cultures and diversity in the workplace.

MODULE 1	(12 hours)
Individual Level
The study of Organizational Behaviour: Definition, Meaning, Why study OB; Learning – Principles of learning and learning theories: Classical Conditioning and Operant conditioning, Personality- Meaning, Determinants, Types of Personality, Perception- Perceptual Process, perceptual errors, Attitude (cognitive dissonance), Motives and Motivation-Nature and Process, Theories of Motivation (Herzberg, Maslow, ERG, Vroom’s expectancy theory) .

MODULE 2	(10 hours)
Group level
Groups in Organizations –Nature, Types, Group formation, Determinants, factors contributing to Group Cohesiveness, Group Decision Making Process: Brainstorming and Nominal group technique, Types of Leadership- Effective Leadership, Styles of leadership: Autocratic, Democratic and Lassiez faire, Leadership Theories-Trait Theory and Contingency Theory(SLT, Path-goal theory and Fred Fiedler’s model), Conflict- Types of conflict, Conflict Resolution Techniques, Emotional Intelligence, Emotions and Stress in workplace.

MODULE 3	(8 hrs)
Structural level
Organizational Culture: Cultural dimension and organizational effectiveness, Organizational Change: Types of change, Process of change, Reasons to change, Resistance to change and managing resistance to change.



TEXT BOOKS:
1. Stephens P Robbins, Organisational Behaviour, PHI
2. K. Aswatthappa, Organisational Behaviour, HPH

REFERENCE BOOKS:
1. Kavita Singh, Organisational Behaviour, Pearson
2. D.K.Bhttacharya, Organisational Behaviour, OUP
3. PradeepKhandelwal, Organisational Behaviour, TMH
4. Keith Davis, Organisational Behaviour, McGrawHill
5. Nelson Quick, ORGB, Cengage Learning
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	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	Control Systems-I Laboratory
	EE2502
	0-0-3
	1.5


COURSE OUTCOMES:
At the end of this course, students will demonstrate the ability to
CO1:	Understand the modelling of second order systems from experimental data.
CO2:	Understand the concepts of time response and frequency response of Plant/ Process/ Compensators.
CO3:	To learn about the DC position and AC position servo systems
CO4:	Design of controller such as ON-OFF, PID, Lead-Lag etc. for different 1st and 2nd order systems.

(At least 08 experiments should be performed)
Experiment List:
1. Study of characteristics of AC servo motor.
2. Study of step response of second order system and determination of transfer function	of the system from the step response.
3. Temperature Control system with on/off controller and industrial controllers (P, PI, PID controllers)
4. Study of a DC motor driven closed loop position control system
5. Study of an AC motor driven closed loop position control system.
6. Frequency response of compensating networks (Lag, Lead, and Lag-Lead).
7. Study the Transient and frequency response of a second order network using MATLAB
8. Design of lag and lead compensation for a given plant using MATLAB
9. System Identification of DC motor using MATLAB.
10. Determination of transfer function and frequency response analysis of RLC network.
11. Study of PID controller performance on stabilisation of an Inverted Pendulum

TEXT BOOKS:
3. M. Gopal,” Control Systems: Principles and Design”, McGraw Hill Edu- cation, 1997.
4. B. C. Kuo,” Automatic Control System”, Prentice Hall, 1995.


REFERENCE BOOKS:
1. K. Ogata,” Modern Control Engineering”, Prentice Hall, 1991.
2. I. J. Nagrath and M. Gopal,” Control Systems Engineering”, New Age International, 2009
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	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	Electrical Machine-II Laboratory
	EE2504
	0-0-3
	1.5


PREREQUISITES:
Basic Electrical Engineering Lab, Electrical Machine-I Lab
COURSE OUTCOMES:
At the end of this course, students will demonstrate the ability to
CO1: Analyze the performance of synchronous machines by conducting experiments to determine voltage regulation, reactances, and power angle characteristics.
CO2: Evaluate the starting methods, speed control techniques, and performance characteristics of three-phase and single-phase induction motors through experimental analysis.
CO3: Demonstrate the ability to conduct parallel operation of alternators and analyze load sharing and synchronization techniques.
CO4: Interpret experimental data to model, analyze, and evaluate the efficiency, torque-slip characteristics, and dynamic response of AC machines using advanced testing methods.





Section A (Compulsory)

List of Experiments
(At least 10 experiments should be performed)

1. Determination of the voltage regulation of an alternator by synchronous impedance method and zero power factor (zpf) method
2. Determination of the V and inverted V curves of a synchronous motor
3. Starting of a three phase induction motor by using
a. Star-Delta starter
b. Autotransformer starter
c. DOL starter
4. Study of parallel operation and load division of two alternators
5. Measurement of direct and quadrature axis reactance of a salient pole synchronous machine by Slip test.
6. Determination of parameters of three-phase induction motor from No Load Test and Blocked Rotor Test.
7. Speed control of a three phase induction motor by using variable frequency drives


Section B (Select any 3 Experiments)
1. Determination of parameters of synchronous machine
a. Positive sequence reactance
b. Negative sequence reactance
c. Zero sequence reactance
2. Determination of power angle characteristics of an alternator.
3. Determination of parameter of a Capacitor start single-phase induction motor.
4. Speed control of a slip-ring IM by rotor resistance control method.
5. Measurement of transient and sub transient reactance of a salient pole alternator
6. Performance of grid connected induction generator.
7. Performance evaluation of Three-Phase Induction Motor from Circle Diagram.
8. Determination of Efficiency, Plotting of Torque-Slip Characteristics of Three Phase Induction motor by Brake Test.
TEXT BOOKS:
1. P.S. Bimbhra, "Electrical Machinery", Khanna Publishers, 2011
2. Stephen J. Chapman, "Electric Machinery Fundamentals", McGraw Hill Education
REFERENCE BOOKS:
1. D.P. Kothari & I.J. Nagrath, "Electric Machines", McGraw Hill Education, 2010.
2. A. E. Fitzgerald and C. Kingsley,” Electric Machinery”, McGraw Hill Education, 2013.
3. M. G. Say,” Performance and design of AC machines”, CBS Publishers, 2002.
4. A. S. Langsdorf,” Alternating current machines”, McGraw Hill Education, 1984.
5. P. C. Sen,” Principles of Electric Machines and Power Electronics”, John Wiley & Sons, 2007.
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	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	Electrical Measurement and Instrumentation Laboratory
	EE2506
	0-0-3
	1.5


PREREQUISITES:
            Electrical Circuit Analysis Laboratory.

COURSE OUTCOMES:
At the end of this course, students will demonstrate the ability to
CO1:	Recognize error in measurement of low resistance and select different AC bridges to measure unknown inductance and capacitance.
CO2:	Apply oscilloscope techniques for measurement of frequency, phase angle and time delay and usage of DSO.
CO3:	Analyze the working of smart meters.
CO4:	Analyze characteristics of sensors for physical parameter measurement and magnetization of material (B-H curve).

List of Experiments
1. Measurement of Low Resistance by Kelvin’s Double Bridge Method.
2. Measurement of Self Inductance and Capacitance using Bridges.
3. Measurement of Iron Loss from B-H Curve by using CRO.
4. Measurement of R, L, and C using Q-meter.
5. Usage of DSO for steady state periodic waveforms produced by a function generator. Selection of trigger source and trigger level, selection of time- scale and voltage scale. Bandwidth of measurement and sampling rate.
6. To determine output characteristics of LVDT and measure displacement using LVDT.
7. Measurement of strain using strain gauge.
8. Current measurement using shunt, CT and Hall Sensor.
9. Measurement of Self-Inductance using Ammeter-Voltmeter method.
10. Study of smart energy meter and IoT based data logging.
TEXT BOOKS:
1. Electrical Measurements and Measuring Instruments- Golding & Widdis, Reem Publication.
2. Modern Electronic Instrumentation and Measurement Techniques- Helfrick & Cooper- Pearson Education.
3. Digital and Analogue Instrumentation-Testing and Measurement, Nihal Kularatna, IET Press, 2003
REFERENCE BOOKS:
1. Electronic Instrumentation- H C Kalsi- 2nd Edition, Tata McGraw Hill.
2. Electronic Measurement and Instrumentation- Oliver & Cage- Tata McGraw Hill.
3. A Course in Electrical and Electronic Measurements and Instrumentation- A K Sawhney- Dhanpat Rai & Co
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	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	Signals and Systems Laboratory
	EE2508
	0-0-3
	1.5


PREREQUISITES:
Introduction to MATLAB
COURSE OUTCOMES:
At the end of this course, students will demonstrate the ability to
CO1:	Understand the basic operation of MATLAB
CO2:	Analysis the time domain and frequency domain signals.
CO3:	Implement the concept of Fourier series and Fourier transforms.
CO4:	Design frequency response of the system.

Experiment Lists
1. Basic plotting of signals
a. To study various MATLAB commands for creating two and three dimensional plots.
b. Write a MATLAB program to plot the following continuous time and discrete time signals.
i. Step Function
ii. Impulse Function
iii. Exponential Function
iv. Ramp Function
v. Sine Function
2. Time and Amplitude transformations
Write a MATLAB program to perform amplitude-scaling, time-scaling and time shifting on a given signal.
3. Even and Odd parts of continuous and discrete time signals
Write a MATLAB program to plot even and odd part of continuous and discrete time signals
4. Average of power of continuous and discrete time periodic signals
Write a MATLAB program to calculate average of power of continuous and discrete time periodic signals
5. Convolution of given signals
Write a MATLAB program to obtain linear convolution of the given sequences.
6. Impulse response and Step response of a given system
a. Write a MATLAB program to find the impulse response and step response of a system from its difference equation.
b. Compute and plot the response of a given system to a given input.
7. Checking linearity/non-linearity of a system
Write a MATLAB program to check the linearity/non-linearity of a system
8. Fourier Series
Write a MATLAB program to calculate Fourier series coefficients associated with Square Wave.

9. Frequency response of a system
Write a MATLAB program to plot magnitude and phase response of a given system.
10. Calculating transforms using MATLAB
Write a MATLAB program to Calculate and plot using MATLAB Fourier Transform of a given signal.

TEXT BOOKS:
1. A.V. Oppenheim, A.S. Willsky and I.T. Young,” Signals and Systems”, Prentice Hall, 1983.
2. A NagoorKani, Signals & Systems, 2nd Edition, McGraw Hill. 2017
3. Schaum’s outlines, Signal and System, H. P. Hsu, 2nd Edition
REFERENCE BOOKS:
1. R.F. Ziemer, W.H. Tranter and D.R. Fannin,” Signals and Systems - Continuous and Discrete”, 4th edition, Prentice Hall.
2. Douglas K. Lindner,” Introduction to Signals and Systems”, McGraw Hill International Edition.
3. Simon Haykin, Barry van Veen,” Signals and Systems”, John Wiley and Sons (Asia) Private Limited.
4. M. J. Roberts,” Signals and Systems - Analysis using Transform methods and MATLAB”, Tata McGraw Hill Edition.
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