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MOTILAL NEHRU NATIONAL INSTITUTE OF TECHNOLOGY ALLAHABAD

VISION

To establish a unique identity for the institute amongst national and international academic and

research organizations through knowledge creation, acquisition and dissemination for the

benefit of society and humanity.

MISSION

e To generate high quality human and knowledge resources in our core areas of competence
and emerging areas to make valuable contribution in technology for social and economic
development of the nation. Focused efforts to be undertaken for identification, monitoring
and control of objective attributes of quality and for continuous enhancement of academic
processes, infrastructure and ambience. '

e To efficaciously enhance and expand, even beyond national boundaries, its contribution to
the betterment of technical education and offer international programmes of teaching,

consultancy and research.

DEPARTMENT OF ELECTRICAL ENGINEERING
VISION :

To produce globally competitive technical manpower with sound knowledge of theory and
practice, with a commitment to serve the society and to foster cutting edge research in Electrical

Engineering pertaining to the problems currently faced by the country and the world.

MISSION ;

e Development of state of art lab facilities for research and consultancy.
e Development of relevant content for quality teaching.
e Development of infrastructure and procurement of cutting edge tools/equipment.

e Improving symbiotic relationship with Industry for collaborative research and resource

generation. :
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DEPARTMENT OF ELECTRICAL ENGINEERING

B. TECH IN ELECTRICAL ENGINEERING

PROGRAMME EDUCATIONAL OBJECTIVES

To produce students for Industry, Research, Academic Institutions and
PEO1
Government Organization

To produce students who are at par with the world classified institutions and
PEO2 )
useful to society

To generate adequate human resources for employment opportunities in the
PEO3 critically important and dynamic electrical industry and in the context of a

socio-economic and sustainable society

Uniquely combine practical, hands-on training with cutting-edge research and
teaching and also to develop trained manpower with strong knowledge base to
PEO4 undertake and execute sponsored and collaborative research programmes and
conS}lltancies to promote long term academia industrial collaboration as well as

for generating resources

Mapping of mission statements with the PEOs

Mission statement PEO1 PEO2 | PEO3 | PEO4

Development of state of art lab facilities for research | 3 3 2 3

and consultancy

Development of relevant content for quality teaching 2 3 2 3

Development of infrastructure and procurement of | 3 2 3 3

cutting edge tools/equipment

Improving symbiotic relationship with Industry for |3 3 3 3

collaborative research and resource generation

)
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CURRICULAR COMPONENTS

Degree Requirements for B. Tech in Electrical Engineering

Category Symbol Category Total Credit
BSC " [ Basic Science Core 34 °
ESC Engineering Science Core 44
HSC Humanities and Social Science Core 17
PEC Program Engineering Core 123
PEE Program Engineering Elective 12
OEC | Open Elective Course 8
Total Credit Required 210,
et
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SCHEME OF INSTRUCTION

B.Tech. (Electrical Engineering)

Course Structure

B. Tech. Year-1, Semester-1

| Credit | Code
1 PH-1101 Physics-I 3 - |4 BSC
English Language and
2 I{IISO-II IOI/QS- Composition/Computer 2 - 13 HSC/ESC
Programming
3 IC]\&] Ll e Chemistry/Engineering Mechanics | 3 - |4 BSC/ESC
4 MA-1101 Mathematics-1 3 - |4 BSC
5 ME-1101/1102 | Engineering Graphics/Workshop 1 3 |4 ESC
HS-1102/ Communication 2 - ’
o PH-1151 Skill Workshop/ Physics (Lab) - 312 et
CY-1152/AM- | Chemistry (Lab) / Engineering | 5 : :
U 1153 Mechanias (Lab) e S
HS-1154/CS- | Language lab /  Computer | _ 5 I
g 1155 Programming (Lab) 3|2 i
Total | 14 12 | 25
B. Tech. Year-I, Semester-II
Code .
hysics- 4 BSC
HS-1201/CS- English Language and
2 1201 Composition/Computer 2 - 3 HSC/ESC
Programming
RE) - A e
3 CY-1201/AM Chemnst‘ny/Engmeenng 3 = 4 BSC/ESC
1201 Mechanics
4 MA-1201 Mathematics-11 3 - 4 BSC
5 ME-1201/1202 | Engineering Graphics/Workshop | 1 3 14 ESC
6 CE-1201 Environment & Ecology 12 - |2 ESC
7 HS-1202/ Communication Skill Workshop | 2 - HSC
PH-1251 Physics (Lab) - 3|2 "
CY-1252/AM- Chemistry (Lab) / Engineering .
i 1253 Mechanics (Lab) : M E BSC/ESC
HS-1254/CS- Language lab /  Computer . .
? 1255 Programming (Lab) ) i |2 BSE/EEE
Total | 16 12 | 27

b W
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B. Tech. Year-II, Semester-I11

Sl No. |S0U5€ | Course name
Loankede. L e ne

1 EE-13101 Basic Electrical Engineering 3 4 PEC
Electrical Measurement and Measuring

& ER-13102 Instruments (EMMI) d , i : PRG

3 # Principles of Electronics 3 4 PEC

4 it Data Structure and Operating Systems 3 - 4 ESC

5 4 Numen:mal Methods and  Statistical 3 i A BSC
Techniques

6 s Elec.trlcal Engineering Material and 3 2 | a PEC
Devices

7 #t Principles of Electronics (Lab) - 3 2 PEC

8 ## Data Structure and Operating Systems 3 ) ESC
(Lab)
Total 18 08 |28

## These course code to be allotted to other department.

B. Tech. Year-11, Semester-1V

-SN';; | Course Code | Course name

| EE-14101 Electrical Machine 3 1 - 4 PEC
2 EE-14102 Signals and System 2 1 - 3 PEC
3 EE-14103 Power System —I 3 1 - .| 4 PEC
4 Hit Digital Electronics 3 | - 4 PEC
5 it Electro-Magnetic Theory 2 | - 3 PEC
0 EE-14104 Network & System 3 1 - 4 PEC
7 EE-14201 (Basic Electrical Engineering) Lab | - - 3 2 PEC
8 EE-14202 EMMI (Lab) : - - 3 2 PEC
9 Hit Digital Electronics (Lab) - - 3 2 PEC

Total 16 |6 09 |28

## These course code to be allotted to other department.
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B. Tech. Year-III, Semester-V

L[ [P [Credit | Code
I EE-15101 | Electrical Machine II 3 1 |- |4 PEC
2 EE-15102 Control System-I 3 1 - 4 PEC
3 EE-15103 Power System 11 3 1 - 4 PEC
4 EE-15104 Power Electronics % 1 - 4 PEC
5 i Principles of Management 3 - 3 HSC
6 EE-15201 Electrical Machine-I (Lab) - - 3 2 PEC
7 EE-15202 Network and System Lab - - 3 2 PEC
8 EE-15203 Power System — | (Lab) - - 3 2 PEC
9 EE-15204 Power Electronics Lab - - 3 2 PEC
Total | 15 | 4 12 |27
## These course code to be allotted to other department. ‘
B. Tech. Year-III, Semester-VI
. P Cre(llt f(’qudc
1 EE-16101 Control System - Il 3 1 - 4 PEC
) EE-16102" Mlcrol.)roc'essor &  Computer 3 | i 4 PEC
Organization
3 EE-16103 Instrumentation 3 | 4 PEC
4 EE-16104 Power Plant Engineering 3 0 3 PEC
Communication System and
2 i Networking y l i 4 i
6 #it Communication Skill 0 0 2 0 HSC
7 EE-16201 Control System I Lab - = [ |z PEC
. Microprocessor &  Computer '
e ab=tuils Organization (Lab) = = = @ ik
9 EE-16203 Power System - Il Lab - - 3 2 PEC
10 EE-16204 Electrical Machine - 11 Lab - - 3 PEC
Communication System and
el L Networking (Lab) il b e
Total |15 | 4 | 15 29

#it These course code to be allotted to other department.

¥
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B. Tech. Year-1V, Semester-VII

Sl
. Course Code | Course name L T P Credit | Code
0.
| EE-17101 Elcctric Drives 3 |1 |- |4 PEC
) BE-17102 Renewable Energy Sources and 3 1 ) 4 PEC
” ' Distributed Generation
EE-17306 to ‘
3 EE17499 PEOI 3 1 0 4 PEE
4 OFE-1781/82 | OEI 3 1 0 4 OEC
5 BE-17201 Control and Instrumentation i ) 3 2 PEC
(Lab)
0 EE-17601 Project 6 6 PEC
Total 12 | 4 9 |24

B. Tech. Year-1V, Semester-VI11I

Sl No. (foi;:ése.qede ,
1 EE-18101 Pov'ver System  Protection and 3 1 ) 4 PEC
Switchgear
EE-18301 to | ®
2 CE-18308 PE02 3 1 0 .4 PEE
EE-18309 to
3 EE-18317 PEO3 3 1 0 4 PEE
4 | OE-1881 ‘OE2 3 1 0 4 OEC
5 EE-18201 Electric Drive and Renewable 3 ) PEC
Energy Lab
6 EE-18601 Project 6 6 PEC
Total | 12 | 4 | 9 24
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List of Professional Electives

Professional Elective I (PE 01)

l.  EE 17301
2. EE 17302
3. EE 17303
4. EE 17304
5. EE 17305
6. EE 17306

Neural Network and fuzzy System

High Voltage Engineering

Utilization of Electrical Energy & Electric traction
Advanced Semi-Conductor Devices

Network Synthesis

Virtual Instrumentation

Professional Elective II (PE 02)

1. EE 18301
2. EE 18302
3. EE 18303
4. EE 18304
5. EE 18305
6. EE 18306 .
7. EE 18307
8. EE 18308

EHV AC & DC Transmission

Electric Vehicle Technology
Biomedical-Instrumentation

Operation research

Conventional & CAD of Electrical Machines
Microcontroller & Applications

Power System Operation and Control

Digital Protection of Power System

Professional Elective ITI (PE03)

1. EE 18318
EE 18319 «
EE 18320
EE 18321
EE 18322
EE 18323
EE 18324
EE 18325
EE 18326

o ey B B w9

Power Quality

Modelling and Simulation of Electrical Machines
Advance Instrumentation

Electrical System Design

FACTS

Analytical Instrumentation

Mechatronics

Process Control

Distribution Automation

List of Open Electives (QE) Offered by Electrical Engineering Department

= Electrical Safety - EE-17501

= Introduction to Robotics - EE-17502

= Electrical Measurement and Measuring Instruments [EMMI] - EE-18501
(\ = Virtual Instrumentation - EE-18502

»
N o7

Page 9 of 86




Subject List for other department

[Production Engineering] B.Tech._ 3"
» EE-13111 Basic Electrical & Electronics
» EE-13210 Basic Electrical and Electronics Lab

[Mechanical Engineering] B.Tech._3"
= EE-13111 Basic Electrical & Electronics
» EE-13210 Basic Electrical and Electronics Lab

[Chemical Engineering| B. Tech. 3"

= EE-13111 Basic Electrical & Electronics

[Electronics & Communication Engineering| B.Ti ech. 3" 4" 5"

= EE-13112 Principal of Electrical Engineering & Measurement

EE-13211  Electrical Engineering & Measurement Lab
EE-14111 Network & Systems

EE-15111 Automatic Control System

EE-15210  Automatic Control System Lab
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DETAILED SYLLABUS

BASIC ELECTRICAL ENGINEERING (EE-13101)

UNIT 1 - FUNDAMENTALS OF DC CIRCUITS: (6 Hours)

Introduction to DC and AC circuits, Active and passive two terminal elements, Ohms law,
\

Voltage-Current relations for resistor, inductor, capacitor , Kirchhoff's laws, Mesh analysis,

Nodal analysis, ldeal sources —equivalent resistor, current division, voltage division, Star-Delta

Transformation
UNIT 2 - MAGNETIC CIRCUITS: (6 hours)

Introduction to magnetic circuits, analogy between electrical and magnetic circuit, Simple
magnetic circuit with DC and AC excitations-Faraday's laws, induced emfs and inductances,
magnetic leakages, B-H curve, hysteresis and eddy current loss, magnetic circuit calculations,

mutual coupling
UNIT 3- AC CIRCUITS: (6 hours)

Sinusoids, Generation of AC, Average and RMS values, Form and peak factors, concept of
phasor representation, J operator Analysis of R-L, R-C, R-L-C circuits Introduction to three

phase systems - types of connections, relationship between line and phase values.
UNIT 4 —SINGLE- PHASE TRANSFORMER: (6 hours)

Principle of operation, construction, emf equation, equivalent circuit, power losses, efficiency,

introduction to auto transformer

UNIT 5 - ELECTRICAL MACHINES: (6 hours)

Working principle, construction and applications of DC machines and AC machines, single
phase induction motors:Double revolving field theory, Equivalent circuit, No load and blocked
rotor tests, Starting methods, Repulsion Motor, split phase, capacitor start and capacitor start &

run motors).

\\ .\ U/})
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UNIT 6 - ELECTRICAL SAFETY, WIRING &INTRODUCTION TO POWER
SYSTEM: (6 hours)

Safety measures in electrical system- types of wiring- wiring accessories- staircase, fluorescent
lamps & corridor wiring- Basic principles of earthing-Types of earthing Simple layout of

generation, transmission & distribution of power.
Text / Reference books

I. Dash. S.S, Subramani. C, Vijayakumar. K, BasicElectrical Engineering”, First edition,

Vijay Nicole Imprints Pvt.Ltd,2013
2. V. Deltoro,”Principle of Electrical Engineering” PHI

3. SmarajtGhosh, “Fundamentals of Electrical & Electronics Engineering”, Second edition,

PHI Learning, 2007.

4

4. Metha V.K, RohitMetha, “Basic Electrical Engineering”, Fifth edition, Chand. S & Co,
2012.

5. Kothari.D.P and Nagrath.1.J, “Basic Electrical Engineering”, Second edition, Tata McGraw -
Hill, 2009.

6. Bhattacharya.S.K, “Basic Electrical and Electronics Engineering”, Firgt edition, Pearson

Education, 2011.

ELECTRICAL MEASUREMENT AND MEASURING INSTRUMENTS (EE-13102)

UNIT 1 —PRINCIPLES OF MEASUREMENT AND ERROR ANALYSIS:
Methods of measurement, Characteristics of instruments & measurement systems, Errors in

measurement & its analysis.

UNIT 2 ~ANALOG INSTRUMENTS:

Classification, Principle of operation of Permanent Magnet Moving Coil (PMMC) and Moving
Iron Instruments. Voltmeters & ammeters, Errors in Voltmeter and Ammeters, Range extension,
Advantages and disadvantages ,Electrodynamometer  Instruments, Power & Energy
measurement.

0

{7
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UNIT 3 - ELECTRONIC INSTRUMENTS:

Digital Instruments for measurement of current, voltage, resistance etc., Measurement of
frequency & phase, Cathode Ray Oscilloscopes (CRO) —analog and special CRO.

UNIT 4 - POTENTIOMETERS & BRIDGES:

D.C. & A.C. Potentiometers, D.C. & A.C. Bridges, Measurement of inductance and capacitance

& quality factor, Measurement of low, medium, high resistances and earth Resistances.

UNIT 5 — INSTRUMENT TRANSFORMERS:
Principle of operation and applications, Current transformer and its error analysis, Potential
transformer and its error analysis, Misc. Measurement, Frequency ‘& power factor, Harmonic

analyser, Power analyser.

UNIT 6-INTRODUCTION TO DAC & ADC SYSTEM:

Analog to Digital Conversion: Ramp, Voltage to Frequency Converter (Integrating type), Dual
slope integration Techniques, Digital to Analog Conversion: Weighted Resistor type, R-2R
Ladder type, Specihcation of D/A Converter -Resolution, Accuracy.

Text/ Reference Books:

I. EEW.Golding & F.C.Widdis, “Electrical measurement & measuring instruments,”
A.H.Wheeler &Co.Pvt. Ltd. India, 2011.

2. A.D.Helfrick& W.D.Cooper, “Electronic Instruments & Measurement Technique” Prentice
Hall of India, 2008.

3. David A. Bell, “Electronic Instrumentation & Measurement,” Oxford University Press-New
Delhi, 3Edition, 2013.

4. M.B.Stout, “Basic Electrical measurement,” Prentice Hall, 2" Edition, 1965.

5. H. S. Kalsi, “.Electronic Instrumentation,” McGraw Hill Education (India) Pvt. Ltd.,

3"Edition, 2010.

Page 13 of 86




PRINCIPLES OF ELECTRONICS (##)

UNIT 1 - DIODES:

Introduction to pndiode and its applications as rectifier, rectifier as DC Power Supply, Clamper,
Clipper, Voltage multiplier etc., Zener diode and its applications as regulator, Tunnel diode and
Varactor diode

UNIT 2 — TRANSISTORS:

Review of Transistor working, characteristics & its parameters, Transistor as an amplifier,
Biasing of bipolar junction transistors, s-parameters & transistor equivalent circuits, small

signal single-stage amplifier, frequency response, concept of feedback

UNIT 3 - JFET AND MOSFET:
Basic construction, working, concept of pinch-off, characteristics of JFET, MOSFET

(Enhancement and Depletion), FET as a voltage variable resistor

UNIT 4 - OPERATIONAL AMPLIFIER:
Ideal & non-ideal characteristics, concept of summing junction and virtual ground. Application
of operational amplifier as: Adder, Subtractor, Differentiator, Integrator, Multiplier, Unity gain‘

amplifier & Logarithmic amplifier

UNIT 5 -INTRODUCTION TO DIGITAL ELECTRONICS:
Review of number systems, complements, codes, Boolean algebra, Logic gates, Minterm and
Maxterms, Canonical and Standard forms, Logic functions & Logic circuits Minimization of

Boolean functions using K-map

UNIT 6 - MEASURING INSTRUMENTS:
Working of Cathode Ray Oscilloscope, Power supply, Multimeter and Function generator.

Text/ Reference Books:

| Robert Boylested and Louis Nashelsky“Electronic devices and circuit theory,” Prentice Hall,
I 1"edition, 2012. A

2 Albert Malvino,“Electronic principles,” McGraw Hill Education, 7"edition, 2006.

3 Jacob Millman, Chistos C. Halkias, “Integrated Electronics,” McGraw Hill education (India)
Private Limited, 2™edition, 2009.

4 Morris Mano, “Digital design,” Pearson, 4"edition, 2008.

5 R. P. Jain Modern,“Digital Electronics,"McGraw Hill Education (India) Private Limited,
4™ Edition, 2009.
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6 A. D. Helfrick and W. D. Cooper,“Modern electronics Instrumentation and Measurement

Techniques,”PHI Learning, 2"edition, 2008.

DATA STRUCTURE AND OPERATING SYSTEMS (##)

UNIT 1 -Basic Computer Architecture, Function and structure of Hardware and Software

Components, CPU, ALU, Memory, I/0 devices, System Software, Application Software.

UNIT 2- Introduction, Motivation, and Overview of an Operating System with an emphasis on
its role as a Manager of Hardware Resources, History of Computer Hardware (including a

review of H/W structures) and how Operating Systems Evolved in tandem with the Hardware.

UNIT 3-Programming software (Writing software),Program and Process, Program
specifications and‘design, Abstract data types, Basics of C, Time and space complexity of

Programs.

UNIT 4 —Need of Data Structures, Linear and nonlinear Data structure, Stack, Queue, Tree,

Graph, B-tree

UNIT 5- Processor and Memory Management, Process Management, Concurrent Process,
Semaphores, Fork and Join, CPU Scheduling including Preemptive, and Non-Preemptive,
Application of Stack and Queue, Sequential and linked implementation, in designing program

for CPU and Disk scheduling, Page Tables, Page Replacement Algorithms.

Text/ Reference Books:

I Horowitz and Sahni,“Fundamentals of data structures,”Computer Science Press, Reprinted
Edition, 1988. |

2 Tanenbaum, “Data StructureUsing C,” Pearson India, 1*'Edition, 1998.

3 Abraham Silberschatz and Peter Galvin,“Operating System Concepts,”John Wiley & Sons,
Inc, 9"Edition, 2012
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NUMERICAL METHODS AND STATISTICAL TECHNIQUES (##)

UNIT 1 —~ALGEBRAIC AND TRANSCENDENTAL EQUATIONS: .
Errors in numerical computation and their analysis, Bisection method, Iteration method,
Newton-Raphson Method, Method of False Position, rate of convergence, Method for complex

root, Muller’s Method, Quotient Difference method.

UNIT 2 - INTERPOLATION:

Introduction, Errors in Polynomial interpolation, Finite differences, Decision of errors,
Newton’s formula for interpolation, Gauss, Sterling, Bessel’s, Everett’s Foﬂnula, Interpolation
by unevenly spaced points, Lagrange interpolation formula, Divided Difference, Newton’s

General interpolation Formula.

UNIT 3 -CURVE FITTING, CUBIC SPLINE & APPROXIMATION:
Introduction, Method of Least Square curve fitting procedures, Fitting a straight line, Curve

fitting by sum of exponential, Data fitting with cubic splines, Approximation of functions.

UNIT 4 -NUMERICAL INTEGRATION AND DIFFERENTIATION:

Introduction, Numerical differentiation, Picard Iteration Method of Solution, Numerical

A integration, Trapezoidal rule, Simpson 1/3 rule, Simpson 3/8 rule, Booles&Weddles rule, Euler-

Maclaurin’s formula, Gaussian Formula, Numerical evaluation of singular integrals.

UNIT 5 - NUMERICAL LINEAR ALGEBRA:
Numerical techniques for finding solution of system of linear equations and eigen values: Gauss
Jordan, Gauss Seidel methods, Power method for estimating eigen values: LU and LL*

factorization of matrices.

UNIT 6 — STATISTICAL COMPUTATIONS:

Frequency Chart, Regression Analysis, Least Square fit, Polynomial fit, Linear and Nonlinear

Regression, Multiple Regression, Statistical Quality Control Methods.

Text/ Reference Books:

I. C. F. Gerald and P.O.Wheatley, “Applied Numerical Analysis,” Pearson Education, 7th
Edition, 2004. ‘
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