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B.Tech Electrical Engineering Teaching Scheme (Bos 2021)
B. Tech Electrical Engineering : Semester 1
Teaching Scheme

Sr.

No Code Subject Name L* T P* Cr Hrs
1 | MAOL11 | Calculus 3 1 0 4 4
o | CHOO11 | Engineering Chemistry 3 0 2 4 5
3 | ENO111 | Technical Communication 1 1 0 2 2
4 Open Elective 1# 2 0 2 3 4
5 | MEO219 | Engineering Graphics 1 0 4 3 5
6 CV0004 | Environmental Science 2 0 0 2 2
7 Open Elective 2# 3 0 0 3 3

Indian Knowledge System 3
Total 15 2 8 24 15
B. Tech Electrical Engineering : Semester 2
Teaching Scheme
Sr.
No Code Subject Name L* T* P* Cr Hrs
MAO211 Differential Equations and Linear 3 1 0 4 4
1 Algebra
) PHOO11 | Engineering Physics 3 0 2 4 5
Business Communication and
3 ENO211 Presentation skills ! ! 0 2 2
4 Open Elective 3# 3 0 0 3 3
Workshop Practice
s | BT T gL/EC/CE/CSENT) U R N
EL0220 Elerpents. of Electrical 3 0 > 4 5
6 Engineering
Indian Science and Technology 1
Total 13 2 8 20 23
B.Tech Electrical Engineering Teaching Scheme 2019-2022 Batch (Sem III)
SEMESTER - III (w.e.f. Year 2019-22)
Sr . CR Teaching Scheme
No. CODE Name of the subject EDI

T

(per week)




Total
Th. | Tut. | Pr. (hr.)
1 MAO313 Integra_l Transform & Numerical 4 3 0 2 5
Analysis
2 | EL0322 | Signals & Systems 4 3 1 0 4
3 | ELO317 | Network Analysis 4 3 1 0 4
4 | EL0321 | Electrical Machines-I 4 3 0 2 5
S | ELO319 | Analog & Digital Logic 4 3 0 2 5
6 $S0301 Hur_nan values and Professional > > 0 0 >
Ethics
9 | ELO320 | Internship 2
TOTAL 24 17 2 6 25
B.Tech Electrical Engineering Teaching Scheme 2019-2022 Batch (Sem IV)
SEMESTER - IV (w.e.f. Year 2019-22)
Teaching Scheme
< CR (per week)
Ng CODE Name of the subject EDI
‘ T
Total
Th. | Tut. | Pr. (hr.)
1 | ELO416 | Electromagnetics 4 3 1 0 4
2 | EL0417 | Power System I 4 3 0 2 5
3 | EL0426 | Electrical Machine II 4 3 0 2 5
4 | EL0O419 | Control Theory 4 3 0 2 5
s | EN0411 Soft skﬂl‘ angl Interpersonal 3
communication 2 1 0 2
ELO425 | Electrical Measurement 4 3 0 2 S
TOTAL 22 16 1 10 27

In Sem-1IV,OE-IV and OE V is optional,
extra credit

student can opt for the subject to earn

B.Tech Electrical Engineering Teaching Scheme 2019-2022 Batch (Sem V)

SEMESTER - V (w.e.f. Year 2019-22)




Teaching Scheme

(per week)
Sy CR
N | Category Name of the subject EDI
0. T
Total
Th. | Tut. | Pr. (hr.)
1 | ELO516 | Power System II 4 3 0 2 5
Microprocessor &
2 | ELOSIY Microcontroller Interfacing 4 3 0 2 >
3 | EL0526 | Power Electronics 4 3 0 2 5
Elements of Electrical Design
ELO519 (Elective-I)
Renewable Energy
4 EL0520 Sources(Elective-I) 4 3 1 0 4
Optimization Technique
EL0525 (Elective-I)
MOOC
CE0525 | Prog for Scientific Computing 4 3 5
5 | EL0523 | (OE-VI) 3
6 | BB0504 Enterpreneurship Development 2 2 2
7 EL0524 Internship 2
TOTAL 27 20 1 8 29
B.Tech Electrical Engineering Teaching Scheme 2019-2022 Batch (Sem VI)
SEMESTER - VI (w.e.f. Year 2019-22)
Teaching Scheme
o CR (per week)
N " | Category Name of the subject EDI
0. T
Total
Th. | Tut. | Pr. (hr.)
Power System Operation &
| BLOGI6 | control Y13 ]ol 2|0
Electrical Drives and control
ELOOIT | Elective-I)
Digital Signal
2 | ELO622 Processing(Elective-1I) 4 3 0 2 >
Advance Control
EL0623 Theory(Elective-II)




ELO0618 Electrical Power Utilization and
Control(Elective-III)

Testing & Commissioning of 3 3 0 0 3
Electrical Equipment(Elective-III)

3* | EL0624

Energy Management

EL0620 (Elective-III)

CEO0630 | Data Science (Elective-1V)
4% | CE0622 | Internet of Things (Elective-IV) 4 3 0 o) 5

Data Preparation & Analysis

CS0602 (Elective-1V)

Electrical Energy Storage System
(Elective-V)

Electric & Hybrid Vehicle 3 3 0 0 3
(Elective-V)

EL0630

S* | BL0625

EL0631 Energy Audit (Elective-V)

6 (OE-VII)

7 Organizational Behaviour 2 2 0 0 2

TOTAL 20 20 0 6 23

To select two electives from any two basket

B.Tech Electrical Engineering Teaching Scheme 2019-2022 Batch (Sem VII)

SEMESTER - VII (w.e.f. Year 2019-22)

Teaching Scheme

(per week)
Sy CR
N | Category Name of the subject EDI
0. T
Total
Th. | Tut. | Pr. (hr.)
1 | ELO716 | Switchgear & Protection 4 3 0 2 5
2 | ELO717 | Electrical Machine Design 4 3 0 2 5
EL0730 | Smart Grid (Elective-VI)
Power System
3+ | ELO719 Design(Elective-VI) 3 3 0 0 3
Power System Planning
EL0720 (Elective-VI)
To701 Artificial Intelligence

(Elective-VII)
Industrial Automation
*

4 EL0722 (Elective-VII) 4 3 0 2 5
Soft computing Technique

(Elective-VII)

EL0723




Bio Medical Instrumentation
ELO731 (Elective-VIII)
Advance Power Electronics
ES
> EL0718 (Elective-VIII) 3 3 0 0 3
Advanced Micro Controller
ELO721 (Elective-VIII)
5 EL0727 | (OE-VIII) 3 3 3
6 EL0728 | (OE-IX) 3 3 3
EL0732 | Project Stage-I 5 20 20
g | EL0O733 Internship 2
TOTAL 23 21 0 26 41

To select two electives from any two basket

B.Tech Electrical Engineering Teaching Scheme 2019-2022 Batch (Sem VIII)

SEMESTER - VIII(w.e.f. Year 2019-22)

Teaching Scheme

(per week)
St CR
N | Category Name of the subject EDI
0. T
Total
Th. | Tut. | Pr. (hr.)
1 | ELO817 | Project 12 0 0 30 30




Subject: Elements of Electrical Engineering

Program: B.Tech All Branches

Subject Code: EL0220

Semester: 11

Teaching Scheme Examination Evaluation Scheme
Continuous Continuous
University University Internal Internal
Lecture Tutorial | Practical | Credits Theory Practical . Evaluation Total
c . o Evaluation
Examination | Examination (CIE)-
(CIE)- Theory .
Practical
3 0 2 4 24/60 24/60 16/40 16/40 200

Course Outcome
CO-1: Solve various electric circuits with the help of KCL, KVL and network
theorems. [BT-3]
CO-2:
[BT-6]

CO-3: Analyse different terms related to magnetic circuits and compare the terms

Derivation of energy stored, charging and discharging status of capacitor.

with electrical parameters. [BT-4]
CO-4: Analysis of various AC circuits with different combinations of R,L and C
components, which will enhance their skill in circuit analysis [BT-4]
CO-5: Discussion on 3-phase AC circuits and Measurement of power and power
factor with the help of two wattmeter method. [BT-2,5]
CO-6: Recognize construction, working principles and applications of transformers
and machines. [BT-2]

SULLABUS

UNIT-I

[10 hours]

DC Circuits
Elementary Concepts:
Ohm's Law and Kirchhoff’s Laws, Analysis of series, parallel and series-parallel
circuits; Star—Delta conversion;

Nodal analysis, Mesh analysis, voltage sources and

current sources, Super position theorem, Thevenin’s theorem, Norton’s theorem,
Equvalence of thevenin’s and norton’s theorem, Maximum power transfer theorem.
UNIT-II

hours]

[12

Electrostatics:




Electric charge and Laws of electrostatic, Capacitor; Capacitor in series and parallel,
variable capacitor, Instantaneous voltage and current in capacitor, charging and
discharging of capacitor, Energy stored in a capacitor, types of capacitor.
Magnetic Circuit:
Magneto motive force, magnetic field strength, reluctance, Relation between magnetic
circuit parameter, Laws of magnetic circuit, composite magnetic circuit: series
magnetic circuit, parallel magnetic circuit, comparison of Electric and magnetic circuit,
Effect of magnetic field on current carrying conductor; Statically and dynamically
induced EMF; Concepts of self inductance, mutual inductance, energy stored in
inductor, coefficient of coupling; Inductance in series and parallel; Hysteresis and
Eddy current losses.
UNIT-III

[16 hours]
Single Phase A.C. Circuits:
Generation of sinusoidal voltage, Definition of average value, root mean square value,
form factor and peak factor; Phasor representation of alternating quantities; Analysis
with phasor diagrams of R, L, C, R-L, R-C and R-L-C circuits; Concepts of Real
power, Reactive power, Apparent power and Power factor, methods to improve power
factor, Series, Parallel and Series - Parallel circuits; Power in AC circuit, Resonance in
series and parallel circuits.
Three Phase A.C. Circuits:
Necessity and Advantages of three phase systems, Generation of three phase power,
definition of Phase sequence, balanced supply and balanced load; Relationship
between line and phase values of balanced star and delta connections; Power in
balanced three phase circuits, measurement of power by two wattmeter method; Work,
Power, Energy, Problems
UNIT-1V [10 hours]
Three Phase A.C. Circuits:
Necessity and Advantages of three phase systems, Generation of three phase power,
definition of Phase sequence, balanced supply and balanced load; Relationship
between line and phase values of balanced star and delta connections; Power in
balanced three phase circuits, measurement of power by two wattmeter method; Work,

Power, Energy, Problems

Text Books:



1.A. Chakrabarti, “Basic Electrical Engineering”, Tata McGraw Hill, 1* edition, 2009,
ISBN: 9780070669037.

2. A.E Fitzgerald, David E. Higginbotham, Arvin Grabel, “Basic Electrical
Engineering”, Tata McGraw Hill, 5™ Edition, 2009, ISBN: 9780070682566.

Reference Books:

1. Vincent Del. Toro (2012), “Principles of Electrical Engineering”, Prentice Hall,
India

2. Electrical Estimating & Costing by Surjit Singh ( Dhanpat Rai & sons ).

3. J.N. Swamy, “Elements of Electrical Engineering” Mahajan Publishing House.

4. Nagrath 1.J. and D. P. Kothari (2001), “Basic Electrical Engineering”, Tata
McGraw Hill.

5. Rajendra Prasad (2009), “Fundamentals of Electrical Engineering”, Prentice Hall,

India

Web Resources:

1. www.nptel.ac.in

2. www.youtube.com

Course Outcome:

1. Fundamental Engineering Analysis SKkill: Ability to apply knowledge of
Electrical Engineering.

2. Information Retrieval Skills: Ability to design electrical circuits and conduct
experiments with electrical engineering as well as to analyze and interpret data.

3. Engineering Problem Solving SKkills: Ability to identify, formulate and solve
engineering problems.

4. Practical Engineering Analysis SKkills: Ability to acquire new knowledge to use
modern engineering tools and equipment’s to analyze problems necessary for

engineering practice.


http://www.nptel.ac.in
http://www.youtube.com

Subject: Analog and Digital Logic

Program: B.Tech. Electrical Engineering

| Subject Code: EL0319

| Semester: ITI

Teaching Scheme Examination Evaluation Scheme
University University | Continuou | Continuou | Total
Theory Practical s Internal | s Internal
Examinatio | Examinatio | Evaluation | Evaluation
Practica | Credit n n (CIE)- (CIE)-
Lecture | Tutorial | 1 S Theory Practical
3 0 2 4 40 40 60 60 200

Course Objective:

1) To provide concepts that underpins the disciplines of Analog circuits, digital
electronics and Microprocessor systems.

2) To provide the concept of various components

3) To provide basic knowledge of designing Analog and digital circuits

Course outcomes:

CO-1: Explain the components of analog and digital circuits.[BT-2]

CO-2: Design and Simulate Analog Circuits using OPAMP. [BT-6]

CO-3: Calculate and convert of Binary,Octal, Decimal and hexadecimal number
System. [BT-3]

CO-4: Design combinational and sequential circuits to enhance the skill in this
area.|BT-6]

CO-5: Apply and translate real world problems into digital logic formulations.[BT-5]
CO-6: Explain concepts of microprocessor and micro controller systems using digital
circuits.[BT-2]

SYLLABUS
UNIT-I
[11]
Operational Amplifiers and linear applications: Block diagram representation, Ideal
Op-amp, Equivalent circuit, Open-loop configuration, Transfer characteristics.
Op-amp with negative feedback, Frequency response. Op-amp IC 741 specifications.
Basic op-amp applications: Adder, Scalar, Subtractor, Difference amplifier, -V
converter, V-1 converters, Integrator, Differentiator, Instrumentation amplifier using 2
and 3 op-amp stages. IC 555 Timer, Astable, and Monostable Multivibrator
UNIT-II

[10]




Number Systems and Codes: Binary, Octal, Decimal and Hexadecimal number
Systems and their conversion, Binary Addition and Subtraction , Gray Code, BCD
Code, Excess-3 code, ASCII Code. Boolean Algebra and Logic Gates: Theorems and
Properties of Boolean Algebra, Standard SOP and POS form, Reduction of Boolean
functions using Algebric method, K -map method (2,3,4 Variable).

UNIT-III

[12]

Basic Digital Circuits: NOT,AND,OR,NAND,NOR,EX-OR,EX-NOR Gates.
Combinational Logic Design: Introduction, Half and Full Adder, Half and Full
Subtractor, Four Bit Binary Adder, One digit BCD Adder, code conversion,
Multiplexers and Demultiplexers, Decoders, 4-bit Magnitude Comparator IC 7485 and
ALU IC74181.

UNIT-IV

[12]

Sequential Logic Design: Flip Flops: SR, D, JK, JK Master Slave and T Flip Flop,
Truth Tables and Excitation Tables, Flip-flop conversion. Counters: Design of
Asynchronous and Synchronous Counters, Modulo Counters, UP- DOWN counter .IC
74193 Shift Registers: Shift Register IC 7496 , SISO, SIPO,PIPO,PISO, Bidirectional
Shift Register , Universal Shift Register, Ring and Johnson Counter.

Text Books:

1. Robert L. Boylestad, Louis Nashelsky, “Electronic devices and circuit Theory”, PHI
2. Ramakant A. Gaikwad, “Op-amp and linear Integrated circuits”, PHI

3. R. P. Jain, “Modern Digital Electronics”, Tata McGraw Hill.

4. M. Morris Mano, “Digital Logic and computer Design”, PHI.

5. J. Bhasker.“ VHDL Primer”, Pearson Education

Reference Books:

1. Martin s. Roden, Gordon L. Carpenter, William R. Wieserman “Electronic
Design-From Concept to Reality”, Shroff Publishers and Distributors.

2. D.roy Choudhury,shail B.jain, “Linear integrated Circuits”, New age International
Publisher.

3. Subrata Ghosal, "Digital Electronics”, Cengage Learning.

4. Anil K. Maini, “Digital Electronics Principles and Integrated Circuits”, Wiley India



5. Donald p Leach, Albert Paul Malvino, “Digital principles and Applications”, Tata
McGraw

LABORTARY WORK:
1) OP-amp as Inverting and Non-inverting amplifier.
2) Applications of Op-amp.
3) IC 555 as astable Multivibrator.
4) Simulation of any circuit using Pspice.
5) Logic Gates.
6) Code Conversion.
7) Multiplexer, Demultiplexer.
8) Flip-flops using gates and ICs.
9) Design of Sequential circuits.
10) VHDL for Combinational logic.



Subject: Electrical Machine-I

Program: B.Tech. Electrical Engineering | Subject Code: EL0321

| Semester: I1I

Teaching Scheme Examination Evaluation Scheme
University University Continuous Continuous Total
Theory Practical Internal Internal
Examination | Examination Evaluation Evaluation
Credit (CIE)- (CIE)-
Lecture | Tutorial | Practical S Theory Practical
3 0 2 5 40 40 60 60 200
Prerequisites:

1) Basic Electrical Engineering Concepts and basic circuit theory concept

2) Basic concepts of law of conservation of energy, electro mechanical energy
conversion process.

Course Objectives:

1) To learn different types of machines used in electrical engineering and
electromechanical energy conversion process.

2) To know working principle, construction and types of dc machine, types of dc
winding and performance characteristics of dc machine.

3) To learn the concept of armature reaction and commutation in dc machine.

4) To know the concept of Single-phase Transformers and three phase
transformers, their types, construction, operation and connections, to
understand different phase conversion process and learn about auto
transformer.

Course Outcome:

CO-1: Describe the basic principles of electromechanical energy conversion and
(BT-1)

CO-2: Explain the general construction of electrical machines used in electrical
engineering.(BT-2)

CO-3: Illustrate D.C. Machines construction, working principle, types and calculate its
performance (BT-3)
CO-4:Apply the
machines.(BT-4)
CO-5: Describe the single Phase and poly phase transformer, and Compare its types,

concept of armature reaction and commutation in dc

operation and constructions (BT-2,5)
CO-6:Design equivalent circuit, phasor diagrams of transformer and perform different
types of tests on transformer, thus helping to develop skills to impart practical

knowledge in real time solutions.(BT-6)




SYLLABUS

UNIT-I

[12]

Electromechanical Energy Conversion- FElectromechanical Energy Conversion
devices, features, energy balance equations.

D.C. Generator:

Principle of D.C. generator and motor, construction, types of generators, E.M.F.
equation, voltage build up process, critical resistance and speed, characteristics of
generators, performance equation and efficiency, No load & load characteristics,
power stage diagram, Performance of shunt, series and compound generators, Simplex
lap and wave windings, interaction of the fields produced by excitation circuit and
armature(armature reaction), Commutation, Causes of bad commutation, methods
of improving commutation, effects of brush shifts; Compensating winding, interpole

winding.

UNIT-II

[11]

DC Motors

Type of dc motors, back emf, torque equation, shaft torque, power equation, power
stage diagram, condition for maximum power, losses and efficiency, starters :
Necessity of starter, Three point & four point starter, characteristics of shunt, series &
compound motors, Speed control of shunt, series & compound motors,  Basic
concept of Static speed control of DC machines, Ward Leonard method. direct load
test and swinburne test, applications of dc motors. Permanent magnet materials and

motors

UNIT-III

[11]

Single-phase Transformers

Construction, types, working principle, operation of ideal and practical transformer,
phasor diagram under load and no-load condition for resistive, inductive and capacitive
load. O/C and S/C test, derivation of transformer parameter, separation of losses,
condition of maximum efficiency, all day efficiency, voltage regulation, % impedance,

equivalent circuit, Parallel operation.



UNIT-IV [11]

Three-phase Transformers

Various connections and their comparative features, effect of connections and
construction on harmonics; Transformer rating, Cooling, Parallel operation of
three-phase transformers, sharing of load, Various types of transformer construction as
per the type of insulations. O.C and S.C test of 3-ph transformer, Phase Conversion —
Open delta or V-V Connection, Scott or T-T Connection 3-phase to 2-phase
conversion, 3-phase to 6- phases conversion and vice versa, Testing of transformers-
Sumpner’s test.

Autotransformers

Principle of operation, advantages, disadvantages, comparison with two winding

transformer, application of auto-transformer, voltage and current ratios.

Text Books
1) Fitzgeraid A. E., Kingsley C. and Kusko A., “Electric Machinery”, 6th Ed.,
McGraw-Hill International Book Company. 2008
2) Say M. G. and Taylor E. O., “Direct Current Machines”, 3rd Ed.,ELBS and
Pitman. 1986.
Reference Books
1) Nagrath 1. J. and Kothari D. P., “Electrical Machines”, 3rd Ed., Tata McGraw-Hill
Publishing Company Limited. 2008.
2) Clayton A. E. and Hancock N., “The Performance and Design of DC Machines”,
CBS Publishers and Distributors. 2003.
3) I.B. Gupta, ‘Theory and Performance of Electrical Machines’, Katson Publication.
Web resources
1) https://nptel.ac.in/downloads/108105017/
2) http://www.nptelvideos.in/2012/11/electrical-machines-i.html
3) https://onlinecourses.nptel.ac.in/noc17_ec10/preview
MOOCs
i) https://www.edx.org/
i) https://www.nptel.ac.in/

https://www.coursera.org/


https://nptel.ac.in/downloads/108105017/
http://www.nptelvideos.in/2012/11/electrical-machines-i.html
https://onlinecourses.nptel.ac.in/noc17_ec10/preview
https://www.edx.org/
https://www.nptel.ac.in/

Subject: Network Analysis

Program: B.Tech. Electrical Engineering | Subject Code: EL0317 | Semester: 111
Teaching Scheme Examination Evaluation Scheme
. . . . Continuous | Continuous
University | University
Theo Practical Internal Internal
Lecture | Tutorial | Practical | Credits ory . . | Evaluation | Evaluation Total
Examinatio | Examinatio
n n (CIE)- (CIE)-
Theory Practical
3 1 0 4 40 0 60 0 100
Perquisites:

i) Basic Electrical & Electronics Engineering

i) Fundamentals of Laplace Transforms

iii) Fundamentals of Differential equations
Course Objective:

(i) To understand different types of Theorems for AC circuit.

(ii) To learn the techniques to apply different theorems and how to solve them.

(iii) To provide knowledge about different network topologies.

(iv) To understand the application of Laplace in analysis of electrical circuits

(V) To understand the concept Laplace Transformation.

(Vi) To understand pole and zero concepts & network stability.

(vii) To understand the concept of two port network.

(viii) To understand different parameter calculation process

(ix) To understand the application of computers in network analysis.
Course Outcome:
CO-1: Able to Define all the terms and definitions in Network Analysis. (BT-1)
CO-2: Able to Explain the theories represent mathematical approximations to reality
and limitations of those approximations. (BT-2)
CO-3: Apply the knowledge of different network reduction techniques in solving the
given circuit with dependent source. (BT-3)
CO-4: Analyze the working of various components of a circuit There by developing
skill and employability in various types of network solving techniques. (BT-4)
CO-5: Evaluate frequency response, behavior of different passive elements, different
network parameters and enabling the design of complex circuits depending on
Specifications. (BT-5)
CO-6: Develop a given electric circuit in terms of ABCD, Z, Y and H parameter
model and solve the circuit. (BT-6).



SYLLABUS

UNIT-I [12]

Network Theorems

Thevenin > s, Norton * s, superposition and maximum power transfer theorem
Compensation, reciprocity and Tellegen’s theorems, Millman Theorem, Substitution

Theorem.(With AC source & dependent source).

UNIT-II [12]

Network Topology

Concept of network graphs, tree, link, cut set, network matrices, node incidence
matrix, loop incidence matrix, cut set incidence matrix, network analysis using
network incidence matrices and tie set matrix.

Coupled Circuit

Self-inductance and Mutual inductance, Coefficient of coupling, dot convention, Ideal
Transformer, Analysis of multi-winding coupled circuits, Analysis of single tuned and

double tuned coupled circuits

UNIT-III [09]

Laplace Transformation

Laplace transform fundamentals, properties and theorems, unit step function, other
unit functions, the impulse ramp and doublet, Laplace transforms for shifted singular
functions, initial and final value theorems Convolution integral.

Transient Network Analysis

Response of RL RC and RLC networks using Laplace Transforms for unit step, impulse

and ramp inputs.

UNIT-IV [12]

Network Functions

Terminal pairs, network function for one port and two port network, ladder network
and non-ladder network. Concept of poles & zeros of network functions, Restriction

on Pole and Zero locations of network function.

Two Port Networks and their Characterization

Open circuit, short circuit, Z-parameter, hybrid, inverse hybrid and transmission



parameters Series, parallel and tandem connections of two-port networks, multi-port

networks, multi-terminal networks; Indefinite admittance matrix and its properties

Text Books
i) Network Analysis, M E Van Valkenburg, PHI
if) Circuit Theory- Analysis and Synthesis, =~ A Chakrabarti, DhanpatRai
Publications
Reference Book
iii)  Electric Circuits and Networks :- By K. S. Suresh Kumar — Pearson Education
iv) Linear Circuits Analysis 2nd edition :-By DeCarlo/ Lin — Oxford University
Press (Indian edition)
V)  Engineering Circuit Analysis : - By W H Hayt, J] E Kemmerly, S M Durbin
6th Edition TMH Publication
Vi) Network Analysis & Synthesis By Franklin S. KUO, Wiley Publication

Web Resource
i) https://www.youtube.com/watch?v=cpwMPTFPFKM
i) https://www.youtube.com/watch?v=UIn8uZSdV3c
iii) https://www.youtube.com/watch?v=3YinmbkUODE
iVv) https://www.youtube.com/watch?v=26GM8Z5vlqw

MOOCS:
1) https://www.edx.org/

i) https://www.nptel.ac.in/

https://www.coursera.org/



Subject: Signal and System

Program: B.Tech. Electrical Engineering

| Subject Code:EL0322

| Semester: IIT

Teaching Scheme Examination Evaluation Scheme
University University | Continuous | Continuous | Total
Theory Practical Internal Internal
Examinatio | Examination | Evaluation Evaluation
n (CIE)- (CIE)-
Lecture Tutorial | Practical Credits Theory Practical
3 1 0 4 40 - 60 - 100
Perquisites:

i) Differential equations and Integrals (advanced level)
i)

iii) Ordinary differential equations (and inverse Laplace transform)

Laplace transform

iv) Complex numbers (and complex Laplace transform)
V) Series and expansions
Vi) Fourier analysis (and complex Fourier Series/transform)
Course Objectives:
(i) To understand the different types of signals & systems.
(ii) To learn the sampling theorem & convolution of LTI System.
(iii) Will learn the Laplace and z-transform in discrete and continuous domain.
(iv) To understand the Fourier series and transform
Course Outcome:
i) Getting familiar with the different types of signals.
i) Understand and learn the properties of the systems.
iii) Able to do convolution of any LTI System.
iv)  Understand the sampling Theorem.
V) Learn and solve the Laplace, Inverse Laplace problem z-Transform and
Inverse z-Transform problem.

Vi) Able to know the properties and application of Fourier series and Fourier

Transform.

SYLLABUS
UNIT-I
[11]

Signals and Systems:




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.

UNIT-1I

[12]

Linear Time-Invariant Systems:

Discrete-Time LTI Systems: The Convolution Sum. Continuous-Time LTI Systems:
The Convolution Integral, Properties of Linear Time-Invariant Systems.

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, Discrete-Time Processing of Continuous-Time Signals, Sampling

of Discrete-Time Signals.

UNIT-III

[11]

The Laplace Transform:

The Laplace Transform. The Region of Convergence for Laplace Transforms. The
Inverse Laplace Transform. Properties of the Laplace Transform, Some Laplace
Transform Pairs.

The Z-Transform:

The z-Transform, Region of Convergence for the z-Transform, Inverse z-Transform.
Properties of the z-Transform, some Common z-Transform Pairs, Analysis and
Characterization of LTI Systems using z-Transforms, System Function Algebra and

Block Diagram Representations, The Unilateral z-Transforms.

UNIT-IV

[11]

Fourier series Representation of Periodic Signals:

The Response of LTI Systems to Complex Exponentials, Fourier series Representation
of Continuous-Time Periodic Signals, Properties of Continuous-Time Fourier series,
Fourier series Representation of Discrete-Time Periodic Signals, Properties of
Discrete-Time Fourier series, Fourier series and LTI Systems.

The Continuous-Time Fourier Transform:



Representation of a periodic Signal: The Continuous-Time Fourier Transform. The
Fourier Transform for Periodic Signals. Properties of the Continuous-Time Fourier
Transform, The Convolution Property, The Multiplication Property, Tables of Fourier

Properties and Basic Fourier Transform Pairs.

Text Books
i) AlanV.Oppenheim, Alan S.Willsky with S.Hamid Nawab, Signals & Systems,
2nd edn., Pearson Education, 1997.
Reference Books
i) John G. Proakis and Dimitris G. Manolakis, Digital Signal Processing,
Principles, Algorithms and ~ Applications, 3rd edn., PHI, 2000.
i) M.J.Roberts, Signals and Systems Analysis using Transform method and
MATLAB, TMH 2003.
iii) Simon Haykin and Barry Van Veen, Signals and Systems, John Wiley, 1999.
Web resources
i) https://ocw.mit.edu/resources/res-6-007-signals-and-systems-spring-2011/
MOOCs
iii) https://www.edx.org/
iv) https://www.nptel.ac.in/

https://www.coursera.org/


https://www.edx.org/
https://www.nptel.ac.in/

Subj

ect: Control Theory

Program: B.Tech. Electrical Engineering

Subject Code:EL0419

| Semester: IV

Teaching Scheme Examination Evaluation Scheme
University University | Continuous | Continuous | Total
Theory Practical Internal Internal
Examination | Examination | Evaluation | Evaluation
(CIE)- (CIE)-
Lecture | Tutorial | Practical | Credits Theory Practical
3 0 2 4 40 40 60 60 200
Perquisites:

i) Laplace transform

ii) Linear Algebra

iii) Differential Equations

Course Objectives:

(i) To learn the

(ii) To understand time response characteristics of system

(iii) To know Time domain stability.

(iv) To know frequency domain stability.

Course Outcome:

different types of control systems and its modeling

i) Learn the basic concepts of linear control theory and its analysis.

ii) Able to solve different system representations using block diagram reduction

and Signal Flow techniques.

iii) Analysis of Transient and steady state response.

iv) Understand the open loop and closed loop frequency responses of systems.

V) Learn stability concept using routh- hurwtiz criterion and root locus.

Vi) Analysis of stability in Frequency domain with different methods.

UNIT-1
[11]

Introduction

SYLLABUS

Introduction, Open-loop system and its examples, Closed-loop system and its examples,

Open-loop vs Closed-loop
Mathematical Modeling

Modeling of Mechanical system, Modeling of Electronic and electrical system,

Modeling of Liquid-level system, Transfer function of system, Modeling in state-space




UNIT-II

[11]

Block diagram and Signal Flow graph

Block diagram formulation, Block diagram reduction, Signal Flow graph, Mason’s
Gain formula

Transient response analysis

Standard test signals, First-order and second order systems, Higher order systems,

Transient response of system,

UNIT-III

[12]

Steady State Response Analysis:

Steady-state error for unit, ramp and parabolic inputs, Effect of Proportional,
derivative and integral control, MATLAB simulations,

Time domain Stability Analysis

RH stability criteria, Introduction to Root Locus, Rules for constructing the root locus,

System analysis with the help of Root-locus, Root-locus plot using MATLAB

UNIT-1V

[11]

Frequency Response Analysis

Introduction, Specification for frequency response, Polar-plots, Bode plots, Nyquist

plots, Stability analysis, MATLAB simulations

Text Books
i) Katsuhiko Ogata, “Modern Control Engineering”, 4th Ed, Prentice Hall of
India.

ii) Benjamin C.Kuo, “Automatic Control Systems”, PHI Learning Private
Limited, 2010.
Reference Books
i) Norman S Nise, “Control system Engineering”, 4th Ed., Wiley-India Edition.
i) T J Nagrath, M Gopals “Control system Engineering”, 5th Ed., New Age
International Publisher.
Web resources

i) https://onlinecourses.nptel.ac.in/noc19_ee30/



i) https://ocw.mit.edu/courses/mechanical-engineering/2-04a-systems-and-control
s-spring-2013/lecture-notes-labs/
iii) www3.imperial.ac.uk

iV) mitra.ac.in

MOOCs
V) https://www.edx.org/
Vi) https://www.nptel.ac.in/

Vvii) https://www.coursera.org/


https://ocw.mit.edu/courses/mechanical-engineering/2-04a-systems-and-controls-spring-2013/lecture-notes-labs/
https://ocw.mit.edu/courses/mechanical-engineering/2-04a-systems-and-controls-spring-2013/lecture-notes-labs/
https://www.edx.org/
https://www.nptel.ac.in/

Subject: Electrical Measurement

Program: B.Tech. Electrical Engineering

| Subject Code: EL0425

| Semester: IV

Teaching Scheme Examination Evaluation Scheme
University University Continuou | Continuou | Total
Theory Practical s Internal | s Internal
Examinatio | Examinatio | Evaluation | Evaluation

Practica | Credit | n n (CIE)- (CIE)-
Lecture | Tutorial |1 S Theory Practical
3 0 2 4 16/40 16/40 24/60 24/60 200
Perquisites

i)  Basic mathematics

i) Network analysis
Course Objectives

i) To present a problem oriented introductory knowledge of Electrical

measurement techniques.

if) To focus on the study of electrical measurements.
Course Outcome
CO-1: Able to describe the working principal and construction of the measuring
instruments and recorders. [BT-1]
CO-2: Able to explain how to measure various electrical and physical quantities and
parameters using meters and transducers. [BT-2]
CO-3: Apply various analog meters in various measurements. [BT-3]
CO-4: Classify various methods for the measurement of resistance, inductance and
capacitor. [BT-4]
CO-5: Able to measure power, & energy, thus developing skill and employability in
studnts [BT-5]
CO-6: Derive and construct instrument transformers for measurement applications.

[BT-6]
SYLLABUS

UNIT-1

Potentiometers & Instrument transformers

Principle and operation of D.C. Crompton’s potentiometer — standardization —
Measurement of unknown resistance, current, voltage. A.C. Potentiometers: polar and
coordinate type’s standardization — applications. CT and PT — Ratio and phase angle

CITOrS




UNIT -11

Measurement of Power & Energy

Single phase dynamometer wattmeter, LPF and UPF, Double element and three
element dynamometer wattmeter, expression for deflecting and control torques —
Extension of range of wattmeter using instrument transformers — Measurement of
active and reactive powers in balanced systems. Single phase induction type energy
meter — driving and braking torques — errors and compensations — testing by phantom
loading using R.S.S. meter. Three phase energy meter — tri-vector meter, maximum
demand meters.

UNIT - III

DC & AC bridges

Method of measuring low, medium and high resistance — sensitivity of Wheat-stone’s
bridge — Carey Foster’s bridge, Kelvin’s double bridge for measuring low resistance,
measurement of high resistance — loss of charge method. Measurement of inductance-
Maxwell’s bridge, Hay’s bridge, Anderson’s bridge — Owen’s bridge. Measurement of
capacitance and loss angle —Desaunty’s Bridge — Wien’s bridge — Schering Bridge.
UNIT-IV

Transducers

Definition of transducers, Classification of transducers, Advantages of Electrical
transducers, Characteristics and choice of transducers; Principle operation of LVDT
and capacitor transducers; LVDT Applications, Strain gauge and its principle
of operation, gauge factor, Thermistors, Thermocouples, Piezo electric
transducers, photovoltaic, photo conductive cells, and photo diodes. Measurement of
Non-Electrical Quantities: Measurement of strain, Gauge sensitivity,

Displacement, Velocity, Angular Velocity, Acceleration, Force, Torque,

Temperature, Pressure, Vacuum, Flow and Liquid level.

TEXT BOOKS:
“G. K. Banerjee”, “Electrical and Electronic Measurements”, PHI Learning Pvt.
Ltd., 2nd Edition, 2016
“S. C. Bhargava”, “Electrical Measuring Instruments and Measurements”,
BS Publications, 2012.

REFERENCE BOOKS:
“A. K. Sawhney”, “Electrical & Electronic Measurement & Instruments”,

Dhanpat Rai & Co. Publications, 2005.



“R. K. Rajput”, “Electrical & Electronic Measurement & Instrumentation”, S.
Chand and Company Ltd., 2007.

“Buckingham and Price”, “Electrical Measurements”, Prentice — Hall, 1988.
“Reissland, M. u”, “Electrical Measurements: Fundamentals,
Concepts, Applications”, New Age International (P) Limited Publishers, Ist
Edition 2010.

“E.W. Golding and F. C. Widdis”, “Electrical Measurements and
measuring Instruments”, fifth Edition, Wheeler Publishing, 2011.

Web Resource

1. www.eng.hmc.edu/NewE80/PDFs/BasicElectricalMeasurements2012.pdf
2. nptel.ac.in/downloads/108105053/
3. https://www.youtube.com/watch?v=xLjk5SDrScEU
4. https://www.youtube.com/watch?v=EXtfLWBIxHc
5. https://www.youtube.com/watch?v=xLjkSDrScEU&list=PLt5syl71JKfOlacRzL
[-02Q_udP4nJiJg
MOOCS:

iii) https://www.edx.org/

IV) https://www.nptel.ac.in/

V)

https://www.coursera.org/

Laboratory Experiment List

Measurement of low resistance using Kelvin bridge

N o v s WwWN

Measurement of inductance using Maxwell bridge

Measurement of capacitance using Schering bridge

To Study Characteristics of LVDT or Displacement Transducers

Measurement of strain and linear range of operation using Strain Gauge transducer
Characteristics of Thermocouple temperature transducer.

To find the characteristics of thermocouple and to measure the temperature using

thermocouple.

8. Proximity sensor and its applications

9. Analyze analog and digital multimeter for various measurements.

Demonstrate functionality of function generator and its use as a test and measurement
equipment.



Subject: Electrical Machines-I1

Program: B.Tech. Electrical Engineering | Subject Code:EL0426 | Semester: IV
Teaching Scheme Examination Evaluation Scheme
University University | Continuou | Continuous | Total
Theory Practical s Internal Internal
Examination | Examination | Evaluation | Evaluation
(CIE)- (CIE)-
Lecture | Tutorial | Practical Credits Theory Practical
3 0 2 4 40 40 60 60 200
Perquisites:

(i) Fundamentals of Electrical Engineering
(i) Electrical Machines -I
Course Objectives:
(i) To learn construction, working principle and applications of Induction motor.
(ii) To understand starting methods and speed control of Induction motor.
(iii) To learn construction, working principle and applications of single phase
motors.

(iv) To understand synchronous machine working, features and its applications.

Course Outcome:

CO 1: Explain the fundamental operation and characteristics of Induction motor.
[BT-2]

CO 2: Analyze the characteristics features of Induction machine. [BT-4]

CO 3: Describe the working concept and performance of Synchronous motor and
single-phase Induction motor. [BT-2]

CO 4: Design and calculate the circuit parameters of Ac Machines, to fulfil the
requirements of present day employers, who demand sound engineering skills
employability. [BT-6]

CO 5: Calculate the losses and efficiency of the machines. [BT-3]

CO 6: Analyze the performance features and applications of the electrical machines.

[BT-4]

SYLLABUS

UNIT-I




Induction Motor

[15]

Constructional features of wound rotor and squirrel cage induction machine.
Qualitative description of working of poly-phase induction machine from rotating field
view point; torque slip characteristic and equivalent circuit of induction motor, phasor
diagram, effect of slip on rotor circuit, rotor current, rotor torque, starting torque,
maximum torque, blocked rotor test and no load test of induction motor, circle
diagram, Double-cage and deep-bar squirrel cage rotor induction motor, Induction

generator.

UNIT-II
[15]
Speed Control of Induction Motor

Different Starters for starting induction motors; Principles of speed control (i)stator
voltage control (i1) control of speed of rotating field (ii1) control of slip speed (iv) rotor
resistance control (v) V/f control. Effect of voltage injection in secondary of slip-ring
induction motor, Cogging and crawling of induction motor, braking methods in

induction motor.

UNIT-III

[15]

Single phase motors

Types of single phase motor, revolving field theory, starting and running
performance of single phase IM, Split Phase Motors, Capacitor Type Motor, Shaded
Pole Induction Motor, Self Starting Synchronous Reluctance Motor, Hysteresis Motor,
AC series Motor, Universal Motor, Speed Control of Universal Motors, stepper motor,

SRM and servo motors

UNIT-IV

[15]

Alternators

Construction, Principle of Operation, Method of excitation, armature winding of
alternator, winding factor, emf equation of alternator, armature reaction and voltage

regulation, alternator on load, parallel operation of alternator.



Synchronous Motor

Construction, Principle of Operation, Starting of synchronous motors, Motor on load
with constant excitation and different excitation, Equivalent circuit and phasor
diagram, Power developed by a synchronous motor, Effect of Excitation on Armature
Current and Power Factor, Construction of V curves, Speed Control of Synchronous
Motor, Hunting in synchronous motor, synchronous condensers, Synchronous motor

application.

Text Books
