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M. Tech. Electrical Engineering (Power Electronics & Drives) (2025 Pattern)

ABBREVIATIONS

Sr No | Abbreviations Title
1 PSM Program Specific Mathematics Course
2 PSB Program Specific Bridge Course
3 PCC Program Core Course
4 PEC Program Elective Course
5 LC Lab Course
6 OE Open Elective
7 SLC Self-Learning Course
8 AEC Ability Enhancement Course
9 MLC Mandatory Learning Course
10 CCE Co- Curricular & Extra Curricular
11 Vocational and Skill Enhancement
VSE
Course




M. Tech. Electrical Engineering (Power Electronics & Drives) (2025 Pattern)
Distribution of Credits

S.N. | Cours Cours No of Credits Credits
e Type |eTitle (Semester wise)
| 1 11 v Total %
1 PSM Program Specific Mathematics Course | 04 -- - - 04 4.54 %
2 PCC Program Core Course 08 | 08 -- -- 16 18.18 %
3 PSB Program Specific Bridge Course 04 -- - - 04 4.54 %
4 LC Lab Course 02 02 -- -- 04 4.54 %
5 PEC Program Elective Course 04 | 04 - - 08 9.09 %
6 AEC Ability Enhancement Course - 04 - - 04 4.54 %
7 OE Open Elective - 04 -- -- 04 4.54 %
8 MLC Mandatory Learning Course - -- 04 | 04 08 9.09 %
9 CCE Co- Curricular & Extra Curricular Act | -- - - 02 02 2.27 %
10 SLC Self-Learning Course - -- 04 | 04 08 9.09 %
11 VSE z:/gﬁzri;[:eonal and Skill Enhancement 5 » 14 12 26 90,54 %
Total 22 |22 | 22 | 22 88 100 %




M. Tech. Electrical Engineering (Power Electronics & Drives) (2025 Pattern)

Curriculum Structure: Semester — |

Teaching L
) - - \ S Examination Scheme
Course gggze ourse ame CCA* Credits
N Type L P Activit MSE ES TW| OR| Total
y
Advanced Mathematics
1| psm [PSMS0L | for Electrical 4 | -~ | 20 |30 |50 | ~ |- [100 | 4
Engineering
o1 Energy Management &
2 PCC |PCC-521-PED Power Quality 4 - 20 30 | 50 | -- - | 100 4
Modeling and Analysis
3 | PCC |PCC-522PED) ot Electrical Machines ~ | 20 |30 |50 |- [0 4
4 | PSBC |PSB-511-PED| Power Converters - 20 30 |50 | - | - | 100 4
5 | LC |LC-531-PED | Lab Practice — | - 4 e | e | = | 25 | 25 | 50 2
6 | PEC® |PEC-551-PED| Elective —I” 4 -- 20 30 [ 50 | -- | -- | 100 4
L Communication Skill &
7 | MLC* | “Nom Credin | Personality
Loy Development 2 B A e e ]l
Total 22 | 4 120 | 180|250 | 25 | 25 | 600 22

L: Lecture, P: Practical, CCA: Continuous Comprehensive Assessment, MSE: Mid Term Assessment

ESE: End Term Assessment, TW: Term Work, OR: Oral, * Program Elective Course, # Common to all Programs

Program Elective Course (Elective — 1) - (Select any
one)
Sr No Subject
551 - | DSP & Its Application
A
551 - Data Acquisition and Signal Conditioning
B
551 - | Wind and Solar Systems
C
551 - | Optimization Techniques
D
551 - E | Al in Electrical Systems




M. Tech. Electrical Engineering (Power Electronics & Drives) (2025 Pattern)

Curriculum Structure: Semester — 11

'Ig']eachln Examination Scheme
lfl C;ours Course %0: r:lsee Scheme Credits
Tvpe Code CCA*
yp L|p ESE | TW| OR| Total
Activities| MSE
1 | pcc | pccszspep | ACaNd DC Drives 4 | — | 20 30 | 50 | - | — | 100 4
Advanced Power
2 PCC PCC-524-PED | c\ctronics 4 | --- 20 30 50 --- | --- | 100 4
3 LC Lc-532-pED | Lab Practice-ll _ 4 . . . o5 | 25 50
4 PEC PEC-552-PED | Elective- Il -- 20 30 50 - - | 100
5 OE OE Open Elective * 20 30 50 == -- | 100 4
Research
6 AES | AEC-561-PED | Methodology & IPR 4 | --- 20 30 50 | - | - | 100 4
VL Sustainable
MLC e Engineering and 2 - 20 30 e == || == 50 -
! (Non Credit) | cjrcylar Economics
Total 22 | 4 120 180 250 | 25 | 25 | 600 22

L: Lecture, P: Practical, CCA: Continuous Comprehensive Assessment, MSE: Mid Term Assessment

ESE: End Term Assessment, TW: Term Work, OR: Oral, * Program Elective Course, # Common to all Programs

Open Elective (Common to all Programs) — (Select any ONE)

Sr No

Subject

573 —
CON

Organizational Ethics & Human Resource Managemen

Program Elective Course (Elective — I1) - (Select any
ONE)
Sr No Subject
552- A | Electric Propulsion System
552 - B | Embedded Systems
552 - | FACTS
C
552 - | Advanced Sensors and Instrumentation
D
552 - E | Advanced Control System

571 - CEE

Economics of Innovation

573 -STR

Financial Management

571 -PED

Entrepreneurship Development




M. Tech.

Electrical Engineering (Power Electronics & Drives) (2025 Pattern)

Curriculum Structure: Semester — 111

'Ig;eachln Examination Scheme
Clatir Course Code gz Scheme Credits
e e CCA"
Uil &l L| P ESE| TW | OR | Total
Activities| MSE
Dissertation —
VSE VSE-611-PED Phase | - | 12 -—- | 100 | 50 150 6
MOOC
SLC SLC-621-PED | Course S = | | 100 - _— *
(Online)
Internship/ On
VSE VSE-612-PED Job Training == 16 == == oo 100 100 200 8
MLC MLC-643-AlD Human Rights | 2 30 20 -- 50 2
Introduction to
MLC MLC-602-DES | constitution 2 | - 30 20 | | - “' 50 2
Total 8 28 60 40 --- | 300 | 150 | 550 22

L: Lecture, P: Practical, CCA: Continuous Comprehensive Assessment, MSE: Mid Semester Examination,
ESE: End Semester Examination, TW: Term Work, OR: Oral, # Common to all Programs




M. Tech. Electrical Engineering (Power Electronics & Drives) (2025 Pattern)

Curriculum Structure: Semester — IV

UEEEAITE Examination Scheme
Scheme
S | Course Course Course - Credits
N| Type Code Name CCA
L P ESE| TW | OR | Total
Activitie| MSE
s
Dissertation
1| veE | ves e REs e ~ | 24| — | -~ | -~ |200]|100]| 300 | 12
SLC .62 MOOC Open
SLC oz Elective Course 4 | --—-- S — —- | 100 | --- 100 4
2 PED (online)
Seminar / Paper
presentation in
3 CCE | CCE-631-PED| Conference/Patent | __ 4 . . e | 25 | 25 50 5
Filing/Copyright
Introduction_to
4| MLC | MLC672-AID| CYPerSecurity |\ | 5 | 39 | 50 | - | —— | 100 4
Total 8 28 20 30 50 | 325 | 125 550 22

L: Lecture, P: Practical, CCA: Continuous Comprehensive Assessment, MSE: Mid Term Assessment

ESE: End Term Assessment, TW: Term Work, OR: Oral, # Common to all Program




*CONTINUOUS COMPREHENSIVE ASSESSMENT (CCA)
The continuous and comprehensive assessment (CCA) will be carried out in two parts:
(A) Activities: 20 Marks (Any TWO)

(i) Field Visit

(iii) Case Study

(v)Technical report on advance topic

(i) Research Note

(iv) Simulation

Guidelines:

SN Activity

Requirements

Evaluation Criteria
(Marks out of 10)

1 | Field Visit

Participate in at least one relevant
industrial/field visit.

Submit a report with objectives,
observations, process details, and analysis
linking theory to practice.

The report should include relevant
photographs, sketches, or process flow
diagrams.

Report content quality
and technical depth- 4
Depth of analysis &
observations — 4
Presentation and
formatting— 2

2 | Research Note

Select a current research problem in Power
Electronics & Drives.

Prepare a research note with background,
literature review (min. 10 references), and
research idea, methodology outline, or
design approach

Follow IEEE/ASME citation style.

Literature review
quality — 4
Originality &
relevance — 4
Academic writing &
formatting — 2

3 | Case Study

Select a case involving design failure,
optimization, sustainability or innovation.
Submit a report with problem statement,
technical analysis (calculations/simulations),
and recommendations/conclusions.

Problem clarity &
technical accuracy — 3
Analytical depth &
methodology — 5
Presentation &
structure — 2

4 | Simulation

Use software (ANSYS, PSPICE, MATLAB,
ABAQUS, ETAP, Mi Power etc.).

Report must include problem definition,
modeling approach, assumptions, results,
and interpretation.

Submit simulation files for evaluation.

Accuracy of model
setup — 4

Quality of results &
interpretation — 4
Report clarity — 2

5 | Technical
Report on
Advanced
Topic

Select an advanced/emerging topic

Prepare a word report with technical details,
applications, challenges, and future scope.
Include at least 10-15 recent references from
peer reviewed journals (past 5 years).

Technical depth &
coverage — 4
Critical analysis &
insight — 4
Presentation &
formatting — 2

(B) Mid Semester Evaluation (MSE)

(i) Class Test — |

Unit | 15 Marks

(i) Class Test — Il

Unit 1l 15 Marks




END Semester Examination (ESE)
Examination will be carried out on unit 3,4 and 5 carrying following marks weightage:

Unit No. | Marks Weightage
Unit 111 16
Unit IV 17
Unit V 17

DISSERTATION WORK:

The dissertation work shall be based on the knowledge acquired by the student during the coursework
and preferably it should meet and contribute towards the needs of the society. The project aims to provide
an opportunity of designing and building complete system or subsystems based on area where the student
likes to acquire specialized skills.

Dissertation Phase — |

Dissertation Phase — | is the integral part of the project Work. In this, the student shall complete the
partial work of the Project that will consist of problem statement, literature review, project overview,
scheme of implementation (UML/ERD/block diagram/ PERT chart, etc.) and Layout & Design of the
Set-up. The candidate shall deliver a presentation as a part of the progress report of Project work Stage-I,
on the advancement in Technology pertaining to the selected dissertation topic. The student shall submit
the progress report of Project Work Stage-1 in standard format duly certified for satisfactory completion
of the work by the concerned guide. The report must undergo plagiarism screening using anti-plagiarism

software, and the similarity index shall not exceed 25%.

Dissertation Phase — 11

In Dissertation Phase — II, the student shall complete the balance part of the Project that will consist of
fabrication of set up required for the project, conducting experiments and taking results, analysis &
validation of results and conclusions.

The student shall prepare the final report of Project work in standard format duly certified for satisfactory
completion of the work by the concerned guide. The dissertation must undergo plagiarism screening
using anti-plagiarism software, and the similarity index shall not exceed 25%. It is mandatory to publish

one paper in conference and one paper in peer reviewed journal before submission of the dissertation.



MOOC COURSE SELECTION AND EVALUATION GUIDELINES:

Students shall select a MOOC course related to current trends in their respective engineering discipline,
preferably aligned with their area of specialization. The course must be at the postgraduate level and should
be selected in consultation with the assigned guide and approved by the designated authority. It may be taken
from recognized MOOC platform such as NPTEL. Students are required to submit hard copies of all course
assignments. The student is expected to register for the examination and obtain the certificate from
competent authority.

Evaluation Guidelines: Students will be evaluated progressively for a total 100 Marks.

Sr. No, Parameter Marks
1 Presentation of the Selected topic 20
50

(The total marks obtained in the assignments
shall be proportionally converted to an
equivalent score out of 50.)

2 Assignment Scores

3 Certification Granted Based on the MOOC 30

Provider’s Examination
Total Marks 100

INTERNSHIP/ ON JOB TRAINING:
Each student shall undertake an internship/ On job training of 8-10 weeks in an industry, research institute,
or consultancy firm under the guidance of an allocated faculty supervisor. The faculty guide shall be
responsible for monitoring and evaluating the student’s progress, in coordination with the industry/research
supervisor.
Students must maintain a detailed project diary recording tasks performed, data collected, observations made,
and challenges encountered. Progress shall be demonstrated through regular reporting, presentations, and
proper documentation. The student is required to meet with the institute supervisor fortnightly to discuss and
record progress.
Three progress reviews will be conducted during the internship:
Review—I: Understanding of the organization, assigned tasks, and work plan. (20 Marks)
Review—Il: Mid-term progress, skill application, and problem-solving approach. (20 Marks)
Review-I11: Completion status, demonstration of outcomes, and final feedback. (20 Marks)

The documentation comprising training report, project diary will carry 40 Marks.
Upon completion, the student shall submit a comprehensive internship report summarizing skills acquired,
activities undertaken, challenges faced, and results achieved. A completion certificate from the host
organization is mandatory. The final evaluation will be based on the internship report, feedback from the

industry/research guide, and an oral examination.

Exit option to qualify for PG Diploma in Power Electronics & Drives: 12-14 Weeks domain

specific industrial internship after successfully completion of first year of the program.




SEMESTER
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PSM501PED: Advanced Mathematics for Electrical Engineering

TEACHING
SCHEME EXAMINATION SCHEME
CODE Paper Oral/ CREDITS
Lectures/Week CCA ESE T™W Presentation Total
PSM501PED 4 50 50 - - 100 4
Course o Differential equations, linear algebra, vectors and vector space concept, matrix algebra.
Objectives: | e  Analysis of statistical data and normal distribution.
o Data in graphical representation.
e Analysis of Statistical Data.
o Normal distribution & its properties
Course CO 1. Solve differential equations using Laplace Transform, including special functions.
Outcomes: | CO 2. Apply matrix operations and Eigen concepts for system analysis.
CO 3. Solve ODEs/PDEs and model electrical systems.
CO 4. Analyze data using statistical measures and graphical tools.
CO 5. Apply normal distribution and perform hypothesis testing.
Course UNIT I: Laplace Transform of Special Functions (10 Hrs)
Contents: Laplace transform of special functions including the unit step function (Heaviside function), unit

impulse function (Dirac delta function), periodic functions, and the error function. Applications of
Laplace Transform- Solving Initial Value Problems (IVPs) involving ordinary differential
equations, Application to partial differential equations (PDES)

UNIT II: Matrices and Linear Algebra (10 Hrs)

Vectors and the Vector Spaces, Matrices, Determinants, and Linear Systems, Eigen values and
Eigen vectors, Diagonalization, and Special Matrices - orthogonal symmetrical matrices, Skew
matrices.

UNIT I1I: Differential Equations (10 Hrs)

First-order and higher-order ordinary differential equations (ODEs), linear and nonlinear
equations, and techniques including exact equations, integrating factors, and reduction methods
Jinear differential equations with constant coefficients using classical methods such as
undetermined coefficients and variation of parameters, solution of systems of differential
equations used to model dynamic behavior in power converters (such as buck, boost, and inverter
circuits), motor drive systems (DC, induction, and BLDC motors), and feedback control loops.,
introduction to partial differential equations , in the context of field problems and thermal
modeling in power devices. Analytical solutions and interpretation of system responses—
transient, steady-state, and resonance

UNIT IV: Statistical Data Analysis (11 Hrs)
Types of measured quantity- discrete & continuous distributed quantities, Histogram, Central
tendency of data, Median and mean value of data, Measures of dispersion, Standard deviation.

Unit V: Normal Distribution (11 Hrs)
Gaussian distribution and its properties, Area under normal distribution, Standardized normal
distribution, Central limit theorem, significant test, Chi-square test.




Reference
Books:

1. PESEr V.O’Neil, Cengage Learning, Canada , “Advanced Engineering Mathematics”
2. B.C. Nakra, K.K. Chaudhry, “Instrumentation, Measurement & Analysis”, Tata McGraw Hill,

2004
3. Chi-T Song Chen, “Linear Systems Theory and Design”, 3" Edition, Oxford University Press

NewYork, 1999.




PCC521PED: ENERGY MANAGEMENT & POWER QUALITY

TEACHING
SCHEME EXAMINATION SCHEME
CODE Paper Oral/ CREDITS
Lectures/Week CCA ESE T™W Presentation Total
PCC521PED 4 50 50 - - 100 4
Course e Concept and implementation of energy management in the electrical field.
Objectives: | e Design and analysis of a good grounding system.
o Power quality problems and steps to monitor and eliminate / minimize them.
e Harmonic distortion & filter design.
¢ Power Quality Monitoring

Course CO 1. Optimal selection of drive and assess the requirements of a good grounding system on site.

Outcomes: | CO 2. Perform assessment of the electrical system and give power quality improvement solutions.
CO 3. Analyze and represent Power Quality problem data in various forms.

CO 4. Analyze Harmonic distortions and evaluate Power quality benchmarking / state estimations.
CO 5. Perform Power Quality Monitoring and assessments as per standards.

Course UNIT I: Electric Motors (10 Hrs)

Contents: | Energy efficient controls, Motor Efficiency and Load Analysis-Case study; Load Matching and
selection of motors. Variable speed drives for Pumps and Fans. Optimal selection and sizing - Case
study. Grounding definitions as per IEEE. Grounding Problems and its Solutions Grounding
aspects in power electronics circuits.

UNIT I1: Power Quality (10 Hrs)

Introduction to Power Quality, types of power quality disturbances, Causes and effects of power
quality disturbances, Voltage sags and interruptions.

UNIT I1I: Transient Over Voltages (10 Hrs)

Sources of transient over voltages, overvoltage protection systems, Ferro resonance management,
tools for transient analysis. Causes of harmonics generation, harmonic indices, harmonic sources,
effect of harmonic distortion, inter harmonics.

UNIT IV: Harmonics (11 Hrs)

Harmonic distortion evaluation, controlling harmonic distortion, harmonic filter design case study,
voltage regulation devices, voltage flicker, Power quality benchmarking, voltage variation indices,
power quality state estimations.

UNIT V: Power Quality Monitoring (11 Hrs)

Monitoring considerations, Power quality measuring equipment, application of intelligent systems,
power quality monitoring standards.

Reference | 1. G.J. Heydt, “Electric Power Quality”, Stars in Circle Publications.

Books: 2. Enriques Acha, Manuel Madrigal, “Power System Harmonics: Computer Modeling & Analysis”,
John Wiley and Sons Ltd.

3. IEEE Std. 519-1992, IEEE recommended practices and requirements for harmonics control in
electrical power system.




PCC522PED: MODELING AND ANALYSIS OF ELECTRICAL MACHINES

TEACHING
SCHEME EXAMINATION SCHEME
CODE Paper Oral/ CRED'TS
Lectures/Week CCA ESE T™W Presentation Total
PCC522PED 4 50 50 - - 100 4
Course o To develop a foundational understanding of generalized machine theory and
Objectives: transformation techniques for the analysis of electrical machines.
e To enable the mathematical modeling and dynamic analysis of DC machines, induction
motors, and synchronous machines using reference frame theory.
o To facilitate the application of linear transformation principles for simplification and
analysis of complex machine systems.
¢ To introduce per-unit system modeling and simulation methods for electrical machines
under steady and transient conditions.
¢ To equip students with the ability to predict performance and assess stability using
linearized machine equations and eigenvalue analysis.
Course COL1. Apply generalized machine theory and formulate machine models using matrix algebra
Outcomes: and circuit principles.
CO2. Utilize linear transformation techniques for simplification and analysis of multi-
winding machine systems.
COa3. Develop dynamic models for DC machines and assess their response under transient
and steady-state conditions.
CO4. Formulate and simulate the dynamic behavior of induction and synchronous machines
using reference frame theory.
CO5. Perform linearization and eigenvalue-based stability analysis to predict the
performance of electrical machines under dynamic conditions.
Course UNIT I: Generalized Machine Theory and Fundamentals (10 Hrs)
Contents: Introduction to generalized circuit theory, development of equivalent models for electrical

machines, conventions used in generalized machine modeling, Kron’s primitive machine
model as a basis for generalization, representation and impact of leakage flux in machines
with multiple windings, formulation of voltage and torque equations in matrix form, analysis
of power flow in AC circuits, and interpretation of machine dynamics through a unified
theoretical approach.

UNIT II: Linear Transformation Techniques in Machine Analysis (10 Hrs)

Introduction to the necessity of transformation techniques for simplifying machine equations,
concept of power invariance in transformations, derivation and application of linear
transformations from displaced brush axis, conversion of three-phase systems to two-phase
equivalents, transformation between stationary and rotating reference frames, development of
transformed impedance matrices, and simplification of machine equations using
mathematical tools to enable accurate dynamic analysis.

UNIT I11: Modeling and Analysis of DC Machines (10 Hrs)

Dynamic modeling of separately excited DC motors under steady-state and transient
conditions, analysis of machine response under sudden application of inertial load, derivation
of transfer functions for separately excited DC motors, formulation of complete dynamic




behavior of DC machines suitable for simulation and control design.

UNIT 1V: Modeling of Three-Phase Induction Machines (11 Hrs)
Development of generalized model in an arbitrary reference frame, formulation of voltage

and torgue equations, construction of induction motor models in stator, rotor, and
synchronously rotating reference frames, transformation of equations into flux linkage form,
per-unit modeling for simplification, and implementation of dynamic simulation for
performance analysis under various operating conditions.

UNIT V: Synchronous Machine Modeling and Stability Analysis (11 Hrs)

Derivation of voltage and torque equations using machine variables, stator voltage equations
in arbitrary and rotor reference frames, introduction to Park’s transformation and equations,
significance of rotor angle in synchronous machine modeling, adoption of the per-unit
system for analysis, examination of steady-state behavior, linearization of machine equations
for small signal analysis.

Reference
Books:

1. Chee-MunOng, “Dynamic Simulation of Electric Machinery using Matlab / Simulink”,
Prentice Hall,1998.

2. Matrix Analysis of Electric Machines, N. N. Hancock, Pergamon Press.

3. Matrix Analysis of Electrical Machines by Mukhopadhyay




PSB511PED: POWER CONVERTERS

TEACHING
SCHEME EXAMINATION SCHEME
CODE Paper Oral/ CREDITS
Lectures/Week CCA ESE T™W Presentation Total
PSB511PED 4 50 50 - - 100 4
Course e To provide the fundamentals necessary for understanding of power converter operating
Objectives: modes.
o To impart required skills to formulate and design inverters for generic load and for
machine loads.
e To analyze the various operating modes of different configurations of power converters
e To analyze single phase inverter.
e To analyze single phase inverter.
Course CO1: Understand the operating principles and models of different types of power electronic
Outcomes: | converters
CO2: Design and simulate phase-controlled rectifiers for generic load and for machine loads
CO3: Design and simulate switched mode inverters for generic load and for machine loads
CO4: Select device and calculate performance parameters of power converters under various
operating modes
CO5: Understand the operating principles and models of 3 phase Inverters
Course UNIT I: SINGLE PHASE AC - DC CONVERTERS (10 Hrs)
Contents: Static Characteristics of SCR and GTO, half controlled and fully controlled converters with

R-L, R-L-E loads and freewheeling diodes — continuous and discontinuous modes of
operation-inverter operation and its limit — effect of source impedance and overlap-reactive
power and power balance in converter circuit.

UNIT II: SINGLE PHASE AC - DC CONVERTERS (10 Hrs)

Half controlled and fully controlled converters with R, R-L, R-L-E loads and freewheeling
diodes — inverter operation and its limit — performance parameters — effect of source
impedance and overlap-12 pulse converter —Applications - Excitation system

UNIT I1l: DC - DC CONVERTERS (10 Hrs)
Buck, boost, buck-boost, and Cuk converter topologies- continuous and discontinuous modes
of operation, Filter circuits.

UNIT IV: SINGLER PHASE INVERTERS (11 Hrs)

Principle of operation of half and full bridge inverters — Performance parameters — Voltage
control of single- phase inverters using various PWM techniques — various harmonic
elimination techniques

UNIT V: THREE PHASE INVERTERS (11 Hrs)

Three phase inverters 180 degree and 120-degree conduction mode inverters with star and
delta connected loads — voltage control of three phase inverters: single, multi pulse,
sinusoidal, modulation techniques. — Design of UPS - VSR operation.




Reference | 1. M.D. Singh and Khanchandani, “Power Electronics”, Tata McGraw-Hill Education

Books: 2. Vedam Subramanyam “Power Electronics”, Tata McGraw Hill.

3. B.K. Bose‘“Modern Power Electronics and AC drives”, Pearson Education Inc., 2002.

4. Erickson Robert W. Dragan Maksimovi¢, “Fundamentals of Power Electronics™, Springer
publications

5. Philip T. Krein, “Elements of Power Electronics”, Oxford University Press.




LC531PED: LAB PRACTICE -1

TEACHING
SCHEME EXAMINATION SCHEME
COPE Paper Oral/ CREDITS
Practical /Week CCA — T™W Bresentation Total
LC531PED 4 . _ 25 o5 50 )

A minimum of eight experiments should be performed under Lab Practice — I. A list of experiments that
may be performed is given below as a guideline:

List of Experiments:

1.

o &

© oo N

10.
11.
12.
13.

14.

Modeling and simulation of three phase Induction machine and to study the dynamic behavior of
the machine for change in load torque.

Modeling and simulation of separately excited DC motor and to study the dynamic behavior of
the machine for change in load torque.

Analysis of harmonics of three phases Induction motor.

Analyze of THD in inverter output using Harmonic analyser.

To study the harmonic analysis of CFL, electronic fan regulator, electronic choke of tube,
computer and remedy for the same.

Simulation & analysis of three phase converters with RLE load.

Simulation & analysis of Buck/Boost converters with RLE load.

Analyze of THD in inverter output using Harmonic analyser.

To study the harmonic analysis of CFL, electronic fan regulator, electronic choke of tube,
computer and remedy for the same.

Simulation & analysis of three phase converters with RLE load.

Simulation & analysis of Buck/Boost converters with RLE load.

Signature analysis of induction motor current.

Modeling and performance analysis of solar photovoltaic systems.
Modeling and performance analysis of wind turbine systems.




PEC551PED: PROGRAM SPECIFIC ELECTIVE |

CODE

TEACHING

SCHEME EXAMINATION SCHEME

- Paper Oral/ CRED'TS
Practical /Week CCA ESE TW Presentation Total

PECS51PED

4 50 50 = = 100 4

(Select any one)

Subject Code Title

PE

C551PED - A DSP & Its Application

PE

C551PED -B Data Acquisition and Signal Conditioning

PE

C551PED -C Wind and Solar Systems

PE

C551PED -D Optimization Techniques

PE

C551PED -E Al in Electrical Systems

PEC551PED - A : DSP & Its Application

Course
Objectives:

e Various signals and systems used in digital signal processing.

e Time and frequency domain concepts and the associated mathematical tools those are
fundamental to all DSP techniques.

e Various sampling techniques and different types of filters.

e Digital Filters and its realization

o Different applications of DSP

Course
Outcomes:

COL1. Transform analog signal to digital signal.

CO2. Implement the appropriate type of design methods for FIR filter.
CO03. Know different types of IIR filter structures and their implementations
CO4. Implement DFTs using Fast Fourier Transforms.

CO5. Study different applications of DSP.

Course
Contents:

UNIT I: Discrete Signals and systems (10 Hrs)

Sampling of continuous time signals, quantization, aliasing, Sampling Theorem, Elementary
discrete- time signals, classification, sequence operations, Discrete-time systems and
Classification, impulse response, linear convolution and its properties, Z transform: basics,
properties, inverse Z transform using power series and partial fraction.

UNIT II: Frequency response of Discrete time system (10 Hrs)

Discrete-time systems described by difference equations, Analysis of LTI discrete systems using
z transform, frequency response of first order and second order systems, transfer function,
steady state and transient response.

UNIT I1I: Frequency analysis of Discrete time system (10 Hrs)

The Fourier series for Discrete-Time periodic signals (only concept), The Fourier transform of
discrete- time a periodic signal (only concept), Discrete Fourier Transform, Properties:
periodicity, linearity, and symmetry properties, Circular convolution, Linear convolution using




circular convolution, Fast Fourier Transform: Radix 2 DIT and DIF algorithms.

UNIT IV: Filters (1IR, FIR) (11 Hrs)

Advantages and disadvantages of digital filter over analog filters, classification of digital filters:
FIR and IIR, Comparison between FIR and IIR filters design of 1IR filters from analog filters
using bilinear transformation, impulse invariance. Realization of IIR filters: direct form I, direct
form 1l, cascade and parallel. design of linear phase FIR filters using windows method
(Rectangular Window only)

UNIT V: Applications of DSP (11 Hrs)
Application of DSP in rotating Electric Machines - speed control and condition Monitoring,
Application of DSP in transmission line protection, Transformer protection. Harmonic analysis.

Reference
Books:

1. Litan — Digital signal processing. Elsevier Publications

2. Mitra S., “Digital Signal Processing: A Computer Based Approach”, Tata McGraw-
Hill,1998,

3. S.W.Smith, Scientist and Engineers Guide to Digital Signal Processing ,California
Technical Publications, California,1999.




PECS551PED - B: DATA ACQUISITION AND SIGNAL CONDITIONING

Course e Various transducers and data acquisition
Objectives: | ® Various signal conditioning and filtering, sampling techniques.
e Various signal conversion, transmission and interfacing methods.
o Different software design strategies.
¢ Digital signal transmission
Course COL1. Use the knowledge of transducers
Outcomes: | CO2. Implement the appropriate type of method of signal conditioning, filtering and sampling
CO3. Understand different types of filters
CO4. Use different methods of signal conversion, transmission and interfacing
CO5. Implement software design strategies.
Course UNIT I: Transducer and Data Acquisition (10 Hrs)
Contents: | Data Acquisition Systems (DAS)- Introduction. Objectives of DAS. Block Diagram Description

of DAS- General configurations - Single and multichannel DAS-Transducers for the
measurement of motion, force, pressure, flow, level, dc and ac voltages and currents (CTs, PTs
for supply frequency as well as high frequency, Hall Effect Current Sensors, High Voltage
Sensors, Opto-sensors, Rogowski Coil, Ampflex Sensors etc.)

UNIT II: Signal Conditioning (10 Hrs)

Instrumentation amplifiers: Basic characteristics. Chopped and Modulated DC Amplifiers-
Isolation amplifiers - Opto couplers - Buffer amplifiers. Noise Reduction Techniques in Signal
Conditioning- Transmitters. Optical Fiber Based Signal Transmission-Piezoelectric Couplers-
Intelligent transmitters.

UNIT I1I: Filtering and Sampling (10 Hrs)

Review of Nyquists Sampling Theorem-Aliasing. Need for Prefiltering-First and second order
filters - classification and types of filters - Low -pass, High-pass, Band-pass and Band-rejection
and All Pass: Butterworth, Bessel, Chebyshev and Elliptic filters. Opamp RC Circuits for
Second Order Sections- Design of Higher Order Filters using second order sections using
Butterworth Approximation-Narrow Bandpass and Notch Filters and their application in DAS.
Sample and Hold Amplifiers.

UNIT IV: Signal Conversion and Transmission (11 Hrs)

Analog-to-Digital Converters (ADC)-Multiplexers and de- multiplexers - Digital multiplexer.
A/D Conversion. Conversion Processes, Speed, Quantization Errors. Successive Approximation
ADC. Dual Slope ADC. Flash ADC. Digital-to-Analog Conversion (DAC). Techniques, Speed,
Conversion Errors, Post Filtering- Weighted Resistor, R-2R, and Weighted Current type of
DACs- Multiplying Type DAC- Bipolar DACs- Data Transmission Systems-Schmitt Trigger-
Pulse code formats- Modulation techniques and Systems-Telemetry systems.

UNIT V: Digital Signal Transmission and Interfacing (11 Hrs)

DAS Boards-Introduction. Study of a representative DAS Board, Interfacing Issues with DAS
Boards, I/0O vs Memory Addressing, Software Drivers, Virtual Instruments, Modular
Programming Techniques for Robust Systems, Bus standard for communication between
instruments - GPIB (IEEE-488bus) - RS-232C- USB-4-to-20mA current loop serial
communication systems. Communication via parallel port. Interrupt- based Data Acquisition.
Hardware Vs Software Interrupts-Foreground/ background Programming Techniques-
Limitations of Polling Circular Queues




Reference
Books:

1. John Uffrenbeck, "The 80x86 Family, Design, Programming, and Interfacing", Pearson
Education, Asia,

2. Bates Paul, "Practical digital and Data Communications with LSI", Prentice Hall of India,
1987.

3. G.B. Clayton, Operational Amplifiers., Butterworth and Co,

4. A.K Ray et. Al,Advanced Microprocessors and Peripherals., Tata McGraw-Hill,




PECS551PED - C: WIND AND SOLAR SYSTEMS

Course e To provide comprehensive knowledge of wind energy fundamentals, turbine types, and wind
Objectives: measurement techniques.
e To familiarize students with modern wind turbine control, protection, and monitoring
systems including SCADA and grid code requirements.
e To introduce various photovoltaic (PV) system classifications and their major
components for effective design and implementation.
e To explore diverse applications of PV systems in residential, industrial, remote, and
specialized areas such as solar vehicles and space power.
e To develop understanding of energy economics, market dynamics, and the social
impact of renewable energy technologies.
Course COLl. Study and Analyze wind energy basics.
Outcomes: | CO2. Perform basic assessment and design of a renewable electrical energy system for a given
application.
COa. Classify the electrical solar systems and understand the basic components of it.
CO4. Determine the requirements for interconnecting a solar energy system to the utility electric
power grid.
CO5. Deal with the social and economic considerations while applying the wind and solar
systems.
Course UNIT I: Wind Energy Fundamentals (10 Hrs)
Contents: | Present status of wind energy in India, Wind measurements and instrumentations: Wind speed &

wind direction, advanced wind energy systems and its origins. Wind turbines: Vertical Axis Type,
Horizontal Axis, Constant Speed Constant Frequency, Variable speed Variable Frequency, Up
Wind, Down Wind, Stall Control, Pitch Control, Gear Coupled Generator type, Direct Generator
Drive /PMG/Rotor Excited Sync Generator.

UNIT II: Modern Wind Turbine System & Monitoring System (10 Hrs)

Details of Pitch System & Control Algorithms, Protections used & Safety Consideration in Wind
turbines, Wind Turbine Monitoring with Error codes, SCADA & Databases: Remote Monitoring
and Generation Reports, Operation & Maintenance for Product Life Cycle, Balancing technique
(Rotor & Blade), FACTS control & LVRT & New trends for new Grid Codes.

UNIT 11l Classification of PV System and Components (10 Hrs)

Classification - Central Power Station System, Distributed PV System, Standalone PV system,
grid interactive PV System, small system for consumer applications, hybrid solar PV system,
concentrator solar photovoltaic. System components - PV arrays, inverters, batteries, charge
controls, net power meters. PV array installation, operation, costs, reliability.

UNIT 1V: PV System Applications (11 Hrs)

Building-integrated photovoltaic units, grid-interacting central power stations, stand-alone devices
for distributed power supply in remote and rural areas, solar cars, aircraft, space solar power
satellites.

UNIT V: Energy Economics and Environmental Aspects (11 Hrs)

Energy Economics: gross domestic product (GDP) and energy — energy market and society —
energy efficiency — energy — energy and economics — energy: security — equity — environmental
sustainability index and global measure Environmental Aspects: Avian interaction with wind
turbines. Visual impact of wind turbines. Wind turbine noise. Electromagnetic interference
effects. Land-use environmental impacts. Other environmental considerations. Socio-economic




and environmental analysis of photovoltaic systems.

Reference
Books:

1. Michael Boxwell, “Solar Electricity Handbook - 2015 Edition”

2. Krauter, Stefan C. W., “Solar Electric Power Generation - Photovoltaic Energy Systems”
Springer Pub.

3. Heinrich Haberlin, “Photovoltaics System Design and Practice by Wiley Pub.

4. K. Mukerjee,Nivedita Thakur, “Photovoltaics System Analysis And Design”, PHI LEARNING

5. Bin Wu, Yonggiang Lang, NavidZargari, Samir Kouro, “Power Conversion and Control of
Wind

6. Energy Systems”, IEEE — Wiley Pub

7. Tony Burton, Nick Jenkins, David Sharpe, Ervin Bossanyi, “Wind Energy Handbook, 2nd
Edition” Wiley Pub

8. Sathyajith, Mathew, “Wind Energy. Fundamentals, Resource Analysis and Economics”,
Spinger Pub




PECS551PED - D: OPTIMIZATION TECHNIQUES

Course e Concept of optimization

Objectives: | o Different optimization Techniques
o Application of optimization to engineering problem
¢ Modern methods of optimization.
¢ Nonlinear programming

Course COLl. Classify different optimization techniques

Outcomes: | CO2. Apply optimization techniques to simple and moderate system
CO3. Use modern methods of optimization.

CO4. Apply nonlinear programming for optimization.
CO5. Understand modern methods of Optimization.

Course UNIT I: Introduction to Optimization (10 Hrs)

Contents: | Introduction Historical Development Importance of optimization techniques Engineering
Applications of Optimization Definition-classification of optimization problems,
unconstrained and constrained optimization, constrained surface, Objective function,
Optimization Techniques
UNIT II: Classical Optimization Techniques (10 Hrs)

Single-Variable Optimization, Multivariable Optimization with No Constraints,
Multivariable Optimization with Equality Constraints, Lagrange’s method of multipliers
Multivariable Optimization with Inequality Constraints, Karush-Kuhn-Tucker conditions
UNIT I1I: Linear Programing (10 Hrs)

Statement of an LP problem, Simplex method, Dual simplex method.

UNIT IV: Non Linear Programing (11 Hrs)

One-dimensional minimization: Unimodal function, unrestricted search, Exhaustive search,
Dichotomous search, Interval halving method, Fibonacci method, and direct root methods:
Newton- Raphson and Quasi Newton methods, secant method.

UNIT V: Modern Methods of Optimization (11 Hrs)

Genetic algorithms, simulated annealing, fuzzy optimization, neural-network based
methods, Particle swarm optimization.

Reference | 1. Deb Multi-objective optimization using evolutionary algorithms, Wiley Publications.

Books: 2.J S Arora, Introduction to Optimum Design, Mc-Graw Hill.

3. Kaddah, S.S, “Genetic algorithm based optimal operation for photovoltaic systems under
different fault criteria”, Proceedings of IEEE Power Systems Conference, 2006




PECS551PED - E: ARTIFICIAL INTELLIGENCE FOR ELECTRICAL

SYSTEMS

Course e Understand basics of Artificial Neural Network & fuzzy logic.

Objectives: | o«  Understand different architectures of ANN and learning processes
e Learn single layer network and multi-layer network
e Understand applications of ANN & Fuzzy logic in power system.

o  Apply concepts learned in power system

Course CO1: Understand the fundamental concepts of Artificial Intelligence including neural networks,

Outcomes: | fuzzy systems, expert systems, and evolutionary algorithms.

CO2: Analyze various ANN architectures and learning paradigms such as supervised and
unsupervised learning along with their applications.

CO3: Implement and evaluate single-layer and multi-layer neural networks using algorithms like
Perceptron and Back propagation.

CO4: Apply fuzzy logic principles, fuzzy set operations, and fuzzy reasoning to solve imprecise
and uncertain problems.

CO5: Demonstrate the use of ANN and fuzzy logic techniques in power system and control system
applications.

Course UNIT I: INTRODUCTION TO FUZZY SYSTEM AND ANN (10 Hrs)

Contents: | Introduction, Fuzzy systems, Artificial Neural Network (ANN), Expert Systems, Genetic
Algorithm, Evolutionary Programming. Biological neurons: Function of single biological neuron,
function of artificial neuron, Basic terminology related to artificial neuron. Characteristics of ANN,
Typical applications of ANN such as classification, pattern recognition, forecasting Properties,
strength of NN.

UNIT II: ARCHITECTURE OF ANN (10 Hrs)

Different Architectures of ANN and Learning Processes Different architectures of Neural
Network, types of activation function, concept of Learning with a Teacher, Learning without a
Teacher, Learning Tasks (Any two learning methods and applications).

UNIT 11l: NETWORK AND ALGORITHM (10 Hrs)

Single Layer Network and Multi-Layer Network. Single Layer Perceptron: architecture — training
algorithm, least — Mean square algorithm, learning curves, Learning Rate, Annealing techniques.
Feed forward Neural Network(MLP), Back propagation algorithm. Limitation of Back-propagation
algorithm. Concept of learning rate, momentum coefficient, Generalization capacity.

UNIT IV: FUZZY LOGIC CONCEPTS (11 Hrs)

Basic concept of Fuzzy Logic, Fuzzy set — Basic definition — Membership function, Operations of
fuzzy sets. Fuzzy relations - Fuzzy graphs - Fuzzy analysis — Propositional logic, predictive logic,
Fuzzy set theory.

UNIT V: APPLICATIONS OF FUZZY LOGIC AND ANN (11 Hrs)

Application of ANN and Fuzzy logic in Power System Planning, Operation and control — load
forecasting, Unit Commitment, Load Dispatch and Protection Application of ANN and Fuzzy logic
in control systems applications: Robotics, Aerospace, Process Control, and Vehicle Dynamics

Reference | 1. Artificial Intelligence and Intelligent Systems, OXFORD University Press, New Delhi, 2005- N.

Books: P. Padhy

2. Understanding Neural Networks and Fuzzy Logic: Basic concepts and Applications,
Prentice Hall India Private Limited, New Delhi,2002- Stamations V. Kartalopoulos




3. Artificial Intelligence Techniques in Power Systems, IEE Power Engineering Series, UK, 1997-
Kevin Warwick, Arthur Ekwue and Raj Aggarwal

4. Intelligent Systems and Signal Processing in Power Engineering, Springer Berlin Heidelberg,
New York- Abhisek Ukil




MLC541DES: COMMUNICATION SKILL AND PERSONALITITY

DEVELOPMENT
TEACHING
SCHEME EXAMINATION SCHEME
CODE Paper Oral/ CREDITS
Lectures/Week CCA ESE TW Presentation Total

MLC541DES 2 50 _ _ _ 50 _
Course e To facilitate more effective communication
Objectives: | ¢  To increased self-confidence.

e To improve relationships, better problem-solving abilities.

e To enhance leadership skills, and greater career success.

e To be a more positive and confident personality
Course CO1. Apply communication principles to enhance clarity and effectiveness in professional

Outcomes: | contexts.

CO2. Demonstrate proficiency in formal written and digital communication.

COa3. Develop self-awareness and manage personal growth through emotional intelligence.
CO4. Exhibit interpersonal skills for effective teamwork, leadership, and conflict resolution.
CO5. Prepare and present professional content confidently using verbal and non - verbal
strategies.

Course UNIT I: Communication an introduction (10 Hrs)

Contents: | Definition, Nature and Scope of Communication, Importance and Purpose of
Communication, Process of Communication, Types of Communication, Non-Verbal
Communication, Personal Appearance, Gestures, Postures, Facial Expression, Eye Contacts,
Body Language(Kinesics), Time language, Silence, Tips for Improving Non-Verbal
Communication

UNIT II: Verbal Communication (Oral) (10 Hrs)

Purpose of Listening, listening to Conversation (Formal and Informal), Active Listening- an
Effective Listening Skill, Benefits of Effective Listening, Barriers to Listening, Academic
Listening (Listening to Lectures), Listening to Talks and Presentations, Note Taking Tips

UNIT I11I: Oral Communication Skills (10 Hrs)

Importance of Spoken English, Status of Spoken English in India, International Phonetic
Alphabet(IPA) Symbols, Spelling and Pronunciation, Asking for and giving information,
Offering and responding to offers, Requesting and responding to requests, Congratulating
people on their success, Expressing condolences, Asking questions and responding politely,
Apologizing and forgiving, Giving instructions, Seeking and giving permission Expressing
opinions(likes and dislikes), Agreeing and disagreeing, Demanding explanations, Asking for
and giving advice and suggestions, Expressing sympathy

UNIT IV: Reading Skills (11 Hrs)
Purpose, Process, Methodologies, Skimming and Scanning, Levels of Reading, Reading
Comprehension, Academic Reading Tips.

UNIT V: Verbal Communication (Written) (11 Hrs)
Effective Writing Skills, Elements of Effective Writing (What is Writing?), The Sentence,
Phrases and Clauses, Types of Sentences, Main Forms of Written Communication,




Paragraph Writing (Linkage and Cohesion), Letter Writing (formal and informal), Essay
writing, Notices, Summarizing, Précis Writing, Note-making, Report writing, paper writing.

Reference
Books:

1. How to Win Friends & Influence People™ by Dale Carnegie and "The 7 Habits of Highly
Effective People" by Stephen Covey.

2. Communication Skill and Personality development, by Abhinav Kumar

3. The Essential Communication Skills Toolbox, Kindle Edition, by Ziv Soferman



https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Abhinav%2BKumar&search-alias=stripbooks
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PCC523PED: AC AND DC DRIVES

CODE

TEACHING

SCHEME EXAMINATION SCHEME

Paper Oral/ CREDITS
Lectures/Week CCA ESE TW Presentation Total

PCC523PED 4 50 50 = = 100 4

Course
Objectives:

e To learn the fundamentals of the drives, it’s four quadrant operation and motor load
characteristics.

e To evaluate performance parameters of single phase and three phase converter fed DC drives.

e To evaluate performance parameters of chopper fed DC drives operating in different
quadrants.

e To describe VSI and CSI fed Induction motor drives, its steady state performance and
speed control techniques.

e To understand the direct and indirect vector control methods of Induction motor drives.

Course
Outcomes:

COLl. Specity the fundamentals of drives it’s four quadrant operation and motor load
characteristics.

CO2. Analyze performance parameters of single phase and three phase converter fed DC drives.
COa3. Analyze performance parameters of chopper fed DC drives operating in different quadrants
CO4. Describe VSI and CSI fed Induction motor drives, it’s steady state performance and speed
control techniques.

CO5. Explain the direct and indirect vector control methods of Induction motor drives and
illustrate knowledge of various special drives.

Course
Contents:

UNIT I: Review of Electric Drive (10 Hrs)

Fundamentals, four quadrants operation of electric drives, types of industrial loads and matching
of drive characteristics, motor duty, heating and cooling, review of converters topologies of
motor drives.

UNIT II: Converter fed DC Drives (10 Hrs)

Analysis of series and separately excited DC motor with single phase and three phase converters
operating in different modes and configurations - Evaluation of performance parameters,
calculation of harmonic torque pulsation.

UNIT I11: Chopper fed DC Drive (10 Hrs)
Steady state analysis of series and separately excited DC motor with choppers operating in
different quadrants, Evaluation of performance parameters, calculation of pulsating torque.

UNIT 1V: Inverter fed AC Drives (11 Hrs)

Static frequency changes. VSI driven Induction motor, Torque Pulsations and drive performance.
Steady state evaluation of six steps CSI fed drive system. Static Kramer’s drive- phasor diagram,
AC equivalent circuit, torque expression, harmonics and speed control of Kramer drive.

UNIT V: Vector Controlled Induction Motor Drive & Special Drives (11 Hrs)

Principle of field oriented control and DC motor analogy, Direct vector control: flux vector
estimation. Indirect vector control. Sensor less vector control: speed vector estimation. BLDC
Motor drives, Stepper Motor and PMSM motor drives, control strategies and performance
characteristics.




Reference
Books:

o wDd

R. Krishnan, “Electric Motor Drives Modeling, Analysis and control” PHI Learning Pvt.
Ltd.

Sen, P.C. "Thyristor DC Drives", John Wiley & sons, New York.

Pillai, S.K. "Analysis of Thyristor Power Conditioned Motors", University Press.

PESETr Vas, "Vector control of Ac machines”, Oxford University Press.

Leonard, W, "Control of Electric Drives", Springer Verlag




PCC524PED: ADVANCED POWER ELECTRONICS

TEACHING
SCHEME EXAMINATION SCHEME
CODE Paper Oral/ CREDITS
Lectures/Week CCA ESE T™W Presentation Total
PCC 524PED 4 50 50 -- -- 100 4
Course o Different Inverter control techniques
Objectives: | e  Advance converters like Resonant Converters, multilevel inverters
e Concept of SMPS and its detailed analysis
o Different Protections required in power converters
e Thermal Design of power devices
Course CO1.Use different converters in given application
Outcomes: | CO2. Use different control techniques for power converters
COa3. Develop a good insight about the practical issues in power electronics circuit design.
CO4. Gain skills to understand operational issues and limitations of practical converters.
CO5. Design heat sink for power switching devices.
Course UNIT I: PWM Inverters (10 Hrs)
Contents: | Voltage Control of single phase and three phase Inverter: Sinusoidal Pulse Width Modulation,
Modified SPWM, Space Vector PWM, Comparison of PWM Techniques
UNIT II: Multi-level Inverters (10 Hrs)
Introduction, Concept of Multilevel, Types of Multilevel inverter: Diode Clamped, Cascaded,
Flying Capacitor. Application of Multilevel inverter
UNIT I11: Resonant Converters (10 Hrs)
Concept of basic resonant circuit, Classification and Analysis of ZVS and ZCS, Advantages,
Applications of Resonant Converters.
UNIT IV: Switched Mode Power Supply (11 Hrs)
Introduction, Linear power supplies, Overview of Switching power supplies, DC-DC Converters
with electrical isolation, Control of Switch mode power supplies, Power supply protection.
UNIT V: Thermal Design (11 Hrs)
Thermal Modeling of power switching devices, Electrical equivalent thermal model, Heat sink
design, Selection of Heat Sink.Snubber circuit: Need of Snubber circuit, Types of Snubber circuits:
Turn-ON snubber Turn-OFF snubber and over voltage Snubber
Reference | 1.Ned Mohan, Undeland, Robbins, “Power Electronics: Converters, Design and Applications”,
Books: WILEY India Edition
2.Rashid M.H,"Power Electronics Circuits, Devices and Applications ", Prentice Hall India,
3.B.W.Williams, “Power Electronics: Devices, Drivers, Applications and Passive components”,
McGraw- Hill.
4.Robert Erickson, Dragan Maksimovic, “Fundamentals of Power Electronics”, Springer,2nd
Edition,
5.Keith Billings, “Switch mode Power Supply Handbook”, Taylor Morey McGraw-Hill




LC532PED: LAB PRACTICE -1l

TEACHING
SCHEME EXAMINATION SCHEME
. Paper Oral/ CREDITS
Practical /Week CCA — T™W Bresentation Total
LC532PED 4 . _ 25 o5 50 )

A minimum of eight experiments should be performed under Lab Practice — Il. A list of experiments that
may be performed is given below as a guideline:

List of Experiments:

Modeling and simulation of Chopper fed DC drive.
Study of the performance characteristics of vector controlled three phase Induction motors.
Study of performance characteristics of BLDC motor drive.
To study the performance characteristics of the Switched Reluctance motor.
Simulation of three phase voltage regulator.
Design and analysis of snubber circuit.
Design of heat sink.
To develop AVR based data acquisition systems.
To develop AVR based speed and direction control of any two types of motors (AC or DC)
. To develop AVR based variable DC supply
. Design of Luenberger observer for DC motor drive.
. State feedback control using Input-Output linearization.
. Design and simulation of finite time Linear Quadratic Regulator (LQR).
. Design and simulation of sliding mode control for double integrating system.
. Analysis of closed loop control of converter based system.

© ooN O~ wDdDE

el e ol el
O~ wWNEREO




PEC552PED: PROGRAM SPECIFIC ELECTIVE Il

TEACHING
SCHEME EXAMINATION SCHEME
CODE Paper Oral/ CREDITS
Lectures/Week CCA ESE T™W Presentation Total
PEC552PED 4 50 50 - - 100 4
(Select any ONE)
Subject Code Title
PEC552PED - A Electric Propulsion System
PEC552PED - B Embedded Systems
PEC552PED - C FACTS
PEC552PED - D Advanced Sensors and Instrumentation
PECS552PED -E Advanced Control System
PEC552PED — A : Electric Propulsion System
Course e To learn powertrain electrification
Objectives: | e To understand Clarke and Park transformation.
e To analyze different Industrial drives.
e To learn hybrid configurations used for CVT design.
e To learn different safety standards.

Course COL1: Explain powertrain electrification, its role in emission reduction, and classify vehicles

Outcomes: | based on hybridization levels.

CO2: Apply Clarke and Park transformations and analyze field-oriented control of AC
machines for traction applications.

CO3: Compare characteristics and performance of various brushless synchronous motor
types across the speed range.

CO4: Analyze efficiency maps, evaluate motoring/generating modes, and explain hybrid
configurations and e-CVT design.

COb5: Describe functional safety standards of electric powertrains and explain AC/DC
charging protocols as per standards.

Course UNIT I: (10 Hrs)

Contents: | Expectation and role played by ‘powertrain electrification’ for the reduction of pollutant

emission and for increasing the efficiency of road vehicles. Road vehicle classification as a
function of the hybridization level of the powertrain. Vector control of AC brushless machines
UNIT I1: (10 Hrs)
Introduction to Clarke and Park coordinate transformation. Equation of sinusoidal brushless
machine. Reluctance torque. Basic control scheme. Unified method for AC drives
analysis/Three-phase AC machines suitable to be used for traction application. Unified and
normalized method for representing the operating point and operational limit of three-phase
AC machines operating in field oriented control.




UNIT I (10 Hrs)

Comparison among mechanical and electrical characteristics of brushless machines of the
following types: SPM-SM (Surface Permanent Magnet — Synchronous Motor), IPM-SM
(Internal Permanent Magnet- Synchronous Motor), VIPM-SM (V-shape Internal Permanent
Magnet — Synchronous Motor), RIPM-SM (Radial arranged Internal Permanent Magnet —
Synchronous Motor), PMAR-SM (Permanent Magnet Reluctance Assisted— — Synchronous
Motor). Detailed analyze of all the drives in the whole operating range, with reference to
overload and speed greater then nominal.

UNIT IV: (11 Hrs)

Efficiency maps in the whole operating range of the machines. Extension of the unified
method to wound rotor synchronous machines (WRSM) and induction machines (IM).
Operation of brushless machines in Uncontrolled Generation operation (UCG). Safety issues.
Differences of mode of operation of electric drives in motoring and generating mode. Hybrid
propulsion systems. Classification of hybrid configuration (series, parallel, power-split)
Principle of operation and design criteria for a passenger car power-split e-CVT transmission.
Selection and sizing methods for the electric drives installed within the power-split e-CVT
transmission

UNIT V: (11 Hrs)

Standards and safety Functional safety of an electrical powertrain, with reference to
Automotive Safety Integrity level (SIL), IEC 61511.AC and DC conductive charging of
electric vehicle (EN 61851).

Reference
Books:

1. Igbal Husain “Electric and Hybrid Vehicles: Design Fundamentals”, Second Edition. CRC
Press. ISBN 9781439811757

2. Kundan Kumar, Ambrish Devanshu, Sanjeet K. Dwivedi, “Electric Vehicle Propulsion
Drives and Charging Systems” CRC Press, ISBN 13 — 9781032528113

3. Atrtificial Intelligence-Empowered Modern Electric Vehicles in Smart Grid Systems:
Fundamentals, Technologies and Solutions, Aparna Kumari , Sudeep Tanwar (Editor),
Elsevier - Health Sciences Division, ISBN-100443238146



https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Aparna%2BKumari&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_2?ie=UTF8&field-author=Sudeep%2BTanwar&search-alias=stripbooks

PEC552PED-B: EMBEDDED SYSTEM

Course e To learn the method of designing and program an Embedded Systems for real time applications.
Objectives: | e To understand operating system concepts, types and choosing RTOS.
e To understand different communication interfaces.
e To learn the design process of embedded system applications.
e To design RTOS based embedded system.
Course CO1: Understand the basic concept of embedded systems.
Outcomes: | CO2: Application of typical components of an embedded system.
COa3: Analyze different methods of communication interfaces.
CO4. Understand different Embedded Firmware Design approaches
CO5: Develop RTOS based embedded system design
Course UNIT I: Introduction to Embedded System (10 Hrs)
Contents: | Definition of Embedded System, Embedded Systems Vs General Computing Systems, History of
Embedded Systems, Classification of Embedded Systems, Major application areas, Purpose of
Embedded Systems, Characteristics and Quality attributes of Embedded Systems.
UNIT I1: Embedded System Design Components (10 Hrs)
Core of the Embedded System- general purpose and domain specific processors, ASICs, PLDs,
Memory, Sensors and Actuators, I/O components: seven segment LED, relay, piezo buzzer, push
button switch Communication Interface, Embedded Firmware, Other System components.
UNIT I1l: Communication Interface (10 Hrs)
Onboard communication interfaces-12C, SPI, CAN, parallel interface; External communication
interfaces- RS232 and RS485, USB, infrared, Wi-Fi, GPRS, GSM.
UNIT IV: Embedded Firmware Design and Development (11 Hrs)
Embedded Firmware Design approaches-super loop-based approach, operating system based
approach, Embedded Firmware Development Languages-assembly language based development, high
level language- based development
UNIT V: V RTOS based Embedded System (11 Hrs)
Operating System basics, Types of Operating Systems, Tasks, Process, Threads, Multiprocessing and
Multi- tasking, Task Scheduling, Threads-Processes-Scheduling putting them together, Task
Communication, Task Synchronization, Device Drivers.
Reference |1. Rajkamal, Embedded Systems Architecture, Programming and Design, TATA McGraw- Hill
Books: 2. Frank Vahid and Tony Givargis, “Embedded Systems Design”- A Unified Hardware/Software

Introduction, John WileyLyla b das, “Embedded Systems- An integrated approach” —Pearson
Pearson education 2012

3. David E.Simon, An Embedded Software Primer, Pearson Education Asia, First Indian Reprint
2000.




PEC552PED - C: FACTS

Course e To understand the steady state and dynamic problems in AC systems-
Objectives: | ¢  To learn static shunt, series, combined and special purpose compensator for power system
performance improvement

e To learn Series Compensation.
e To understand working of UPFC and IPFC
e To demonstrate special FACTS Controllers

Course COL1. Apply the knowledge of FACTS for power system performance improvement.

Outcomes: | CO2. Apply the knowledge of Compensators and controllers for power system performance
improvement.
CO3. Understand working of series compensators.
CO4. Demonstrate functioning of UPFC and IPFC.
CO5. Understand performance of special FACTs controllers.

Course UNIT I: Concept of FACTS (10 Hrs)

Contents: | Steady state and dynamic problems in AC systems, Transmission interconnections, Flow of
power in an AC system, Loading capability, Power flow and dynamic stability considerations of
a transmission interconnection, Relative importance of controllable parameters, Basic types of
FACTS controllers-brief description and definitions, Fundamentals of Voltage-Sourced
Converters and Current-Sourced Converters, Benefits from FACTS technology.
UNIT II: Shunt Compensation (10 Hrs)
Objectives of shunt compensation, Methods of controllable VVar generation- Variable impedance
type static Var generators - TCR, TSR, TSC, FC-TCR, Switching converter type Shunt Var
generators - STATCOM.
UNIT I11: Series Compensation (10 Hrs)
Obijectives of series compensation- Variable impedance type series Compensation - TSSC and
TCSC, Basic operating control schemes for TSSC and TCSC, switching converter type series
compensators - SSSC, Transmitted power versus transmission angle characteristic.
UNIT IV: UPFC and IPFC (11 Hrs)
UPFC — Basic operating principles, Conventional transmission control capabilities, Independent
real and reactive power flow control, IPFC —Basic operating principles and characteristic,
Control structure
UNIT V: Special purpose FACTS Controllers (11 Hrs)
Compensating single phase loads using DSTATCOM, Series compensation of power
distribution system using DVR, Rectifier supported DVR, DC Capacitor supported DVR
(Fundamental Frequency series compensator characteristic), Thyristor-Controlled Braking
Resistor

Reference | 1. R. Mohan Mathur, Rajiv K. Varma, “Thyristor based FACTs controller for Electrical

Books: transmission system”, John Wiley & Sons Inc

2.J. Arrilaga, Y.H.Liu and N.R.Watson, “Flexible Power Transmission - The HVDC Options”,
John Wiley and sons Ltd., New York

3. Yong Hua Song & Allan T Johns, “Flexible ac transmission systems (FACTS), Published by
The Institution of Electrical Engineers, London

4. K.R.Padiyar, “FACTS controllers in transmission and Distribution” New Age Publications,
New Delhi




PEC552PED- D: ADVANCED SENSORS AND INSTRUMENTATION

Course
Objectives:

e To provide in-depth knowledge of modern sensors used for measurement of physical
variables such as vibration, pressure, temperature, flow, level, density, and pH.

e To enable students to understand the working principles, construction, and calibration
techniques of advanced instrumentation systems.

e To introduce specialized sensors used in industrial automation, environmental
monitoring, and building systems.

e To expose students to state-of-the-art instrumentation in building automation,
including fire safety, surveillance, HYAC, and energy management systems.

e To develop skills for sensor integration, selection, and performance analysis in real-
world industrial and automation environments.

Course
Outcomes:

CO 1: Analyze the design principles and operating mechanisms of sensors for vibration,
acceleration, and pressure measurement.

CO 2: Evaluate and select appropriate sensors and instrumentation techniques for
temperature, flow, and level measurements.

CO 3: Calibrate, install, and troubleshoot various industrial transducers and measurement
systems.

CO 4: Apply sensor technologies for automation, safety, and control applications in
building environments.

CO 5: Understand and implement energy-saving techniques and smart building practices
using modern instrumentation.

Course
Contents:

UNIT I: Introduction to Instrumentation System (10 Hrs)

Instrumentation System block diagram, representation of a typical instrumentation system,
essential components, classification of instrumentation systems based on their function
(monitoring, control, and data recording), Vibration, Acceleration, and Pressure
Measurement systems, working principles and types of vibration sensors -eddy current
type, piezoelectric type, and seismic transducers, -, pressure measurement techniques using
elastic, resistive, capacitive, and inductive pickups, piezoelectric and piezo-resistive
pressure transducers, vacuum measurement methods - McLeod gauges, ionization gauges,
and Alphatron gauge, high-pressure measurement, integrated circuit (IC) pressure sensors,
and pressure sensor calibration methods.

UNIT II: Temperature and Flow Measurement (10 Hrs)

Measurement techniques for temperature including filled-in thermal systems, bimselic
thermometers, Resistance Temperature Detectors (RTDs), thermistors, thermocouples,
radiation pyrometers, optical pyrometers, and digital IC temperature sensors. Flow
measurement methods using head-type flow meters, area-type flow meters such as rota-
meters and bypass rota-meters, turbine meters, electromagnetic flow meters, ultrasonic
flow meters, beam deflection and cross-correlation flow meters, vortex and Coriolis flow
meters.

UNIT I11: Level density, Viscosity and pH measurement (10 Hrs)

Level measurement techniques including conductive and capacitive sensors, ultrasonic,
microwave, and radar-based level sensors, methods for solid level dissection such as
paddler method and capacitive techniques for powder level sensing, density measurement
techniques using differential pressure and resonant principles, viscosity measurement




methods, pH measurement using electrochemical sensors, calibration and signal
conditioning requirements for these measurements

UNIT 1V: Allied Sensors and Digital Transducers (11 Hrs)

Overview of specialized and allied sensors used in industrial and environmental
applications, leak detection sensors, flame detectors and their operational principles, smoke
detectors and their various types (ionization, photoelectric, and combined), sound sensors
including microphones and acoustic sensors, proximity sensors (capacitive, inductive,
ultrasonic, and optical types), gas sensors for toxic and combustible gases, digital
transducers for smart sensing and data acquisition, interfacing considerations .

UNIT V: Building Automation and Energy Management System (11 Hrs)

Principles of building automation systems, architecture and operation of Fire Alarm
Systems (FAS), components of FAS including various fire sensors, smoke detectors, fire
control panels, and system design considerations, Access Control Systems (ACS):
components, working principles, and system design aspects, CCTV surveillance systems
including camera operation, types, selection criteria, applications, DVR/DVM systems,
network design, and storage solutions, fundamentals of HVAC systems, control panel
architecture, MCC basics, key panel components, energy management concepts, methods
of energy savings, lighting control strategies, techniques to improve building energy
efficiency, and introduction to the Green Building (LEED) concept with real-world
examples.

Reference
Books:

1. D. Patranabis, "Industrial Instrumentation", Tata McGraw-Hill.

2. AK. Sawhney, "A Course on Electrical and Electronic Measurements and
Instrumentation™, Dhanpat Rai & Co.

3. C.S. Rangan, G.R. Mani, G.B. Sharma, "Instrumentation Devices and Systems", Tata
McGraw-Hill.

4. Robert Gagnon, "Design of Special Hazards and Fire Alarm Systems", Delmar
Cengage Learning.

5. Vlado Damjanovski, "CCTV: From Light to Pixels", Butterworth-Heinemann.

6. M. Benantar, "Access Control Systems: Security, Identity Management and Trust
Models", Springer.




PEC552 PED - E: ADVANCED CONTROL SYSTEM

Course e the design of different controllers
Objectives: | e  nonlinear control method: Sliding Mode Control and design a controller
e Widely used observers like Sliding Mode observer and Nonlinear Extended state observer
o application of SMC to converters
o different stability concepts in the context of linear and nonlinear systems
Course COL. Design and implement controllers like PID, Pole placement, LQR, Sliding mode control.
Outcomes: | CO2. Understand the philosophy of sliding mode control
COa3. Design and implement state and disturbance observers.
CO4.Apply sliding mode control to power converters.
CO5. Understand the concepts of stability for nonlinear systems
Course UNIT I: Classical and Modern Control (10 Hrs)
Contents: | PID Control, Tuning methods (Ziegler Nichols, Cohen Coon), State space method, analysis and
design of control systems in state space, pole placement (3 methods) Luenberger observer,
Design of control system with Luenberger observer, Introduction to optimal control problems,
design of control system with LQR controller.
UNIT II: Sliding Mode Control (10 Hrs)
Concept of Sliding Mode Control, chattering, chattering attenuation, concept of equivalent
control, sliding mode equation, sliding surface design, regular form.
UNIT I1I: State and Disturbance Observers (10 Hrs)
Evolution of state and disturbance observers a brief history
A) Sliding Mode Observers: mathematical model of observer, procedure for gain selection, error
analysis, application to real life system and stability, advantages and limitations
B) Nonlinear Extended State Observer: mathematical model of observer, nonlinear gain
selection, Linear ESO, error analysis, application to real life system and stability, advantages
and limitations.
UNIT 1V: Application of Sliding Mode Control to Power Converters (11 Hrs)
DC/DC Converters, Direct sliding mode control, Buck-type DC/DC converter, Boost type
DC/DC converter, Observer-based control: Observer based control of Buck converters,
Observer-based control of boost converters.
UNIT V: Non - linear Control (11 Hrs)
Nonlinear systems and equilibrium points, Linearization and local stability, Lyapunov stability
criterion, Methods of constructing Lyapunov’s functions for Nonlinear systems: Krasovskii,
Variable gradient Method.
Reference | 1. Katsuhiko Ogata, “Modern Control Engineering’ *Prentice Hall India, 5th edition 2010.
Books: 2. I.J.Nagrath and M.Gopal ,“Control Systems Engineering”. New Age International Publishers

Sixth edition,

3. Jean-Jacques E. Slotine, “Applied Non Linear Control”, Prentice Hall Englewood Cliffs, New
Jersey.

4. Shtessel, Edwards, L. Fridman, A. Levant,” Sliding Mode Control and Observation”,
Publisher-Springer.




5. VadimUtkin, J. Gulden, J. Shi, “Sliding Mode Control for Electromechanical systems”,
Taylor and Francis 1999.




Semester |1
OE: OPEN ELECTIVE

Tgél_ﬁ:;\l/:\llf EXAMINATION SCHEME
CODE EEReT, Orall CREDITS
HERIIES S CCA ESE L Presentation VeiE
OE 4 50 50 -- -- 100 4
(Select any ONE)
COURSE CODE TITLE
OE573CON Organizational Ethics and Human Resource Management
OE571CEE Economics of Innovation
OE573STR Financial Management
OE571PED Entrepreneurship Development
OE573STR Financial Management

Course e Understand the principles of financial management and their relevance to construction and

Objectives: infrastructure projects.

e Learn financial planning, budgeting, and risk analysis methods tailored to civil engineering
projects.

e Gain knowledge of project financing options, working capital management, and cash flow
forecasting.

e Apply cost control techniques and financial appraisal tools in construction projects.

e Analyze financial performance, make informed decisions under uncertainty, and evaluate
real-world case studies

Course CO1: Explain the fundamentals of financial management and construction economics in

Outcomes: | engineering contexts
CO2: Prepare project cost estimates, budgets, and perform capital budgeting analyses
CO3: Analyze sources of finance and working capital requirements for engineering projects
CO4: Apply cost control tools and perform financial appraisals of construction projects
CO5: Evaluate financial decisions using case studies and real-world examples in construction
management

Course UNIT I: Introduction to Financial Management (10 Hrs)

Contents: | Scope and objectives of financial management, Functions and role of financial manager in
engineering organizations, Time value of money: Present value, future value, annuity. Basics
of construction economics and cost behavior, Economics of roads, buildings, and infrastructure
projects.

UNIT II: Financial planning and Budgeting for project (10 Hrs)

Project cost estimation and budgeting methods, Preparation of detailed project reports (DPR),
Risk analysis in financial planning, Capital budgeting: Payback period, NPV, IRR, benefit-cost
ratio, Civil Engineering project investment evaluation examples.




UNIT I1I: Project Financing (10 Hrs)

Long-term and short-term sources of finance, Sources of finance: Equity, debt, bonds, leasing,
Public-Private Partnerships (PPP) in infrastructure. Working capital: Meaning, need,
determinants, cash flow forecasting and fund flow analysis

UNIT IV: Cost Control and Financial Appraisal in Construction (11 Hrs)

Cost control techniques: Earned Value Management (EVM), S-curve, Break-even analysis and
profitability analysis. Internal financial audits and reporting. Construction accounting systems
and cost codes

UNIT V: Financial Decision making and Case studies (11 Hrs)

Investment analysis for infrastructure and structural projects. Financial performance indicators:
ROI, ROE, profitability ratios. Decision-making under uncertainty. Case studies: Financial
failures and success in major construction projects, Real-world examples of financial decision
making in engineering firms

Reference
Books:

1. Prasanna Chandra, Financial Management: Theory and Practice, McGraw-Hill

2. Leland Blank & Anthony Tarquin, Engineering Economy, McGraw-Hill

3. Harold Kerzner, Project Management: A Systems Approach, Wiley

4. Journal articles from ASCE Journal of Management in Engineering and Construction
Management and Economics

5. P.L. Jadhav, Construction Management and Accounts, Everest




OES71PED: ENTREPRENURSHIP DEVELOPMENT

Course

Objectives:

e To develop an entrepreneurial mindset among postgraduate engineering students.

e To equip students with knowledge of business planning, funding, and venture creation.

e To familiarize students with innovation, IPR, and start-up ecosystem relevant to
technology ventures.

o To prepare students for launching and managing sustainable enterprises.

e To identify emerging trends in entrepreneurship

Course

Outcomes:

CO1 - Explain the fundamentals of entrepreneurship and the entrepreneurial ecosystem.
CO2 - Identify and evaluate potential business opportunities.

CO3 — Prepare business plans and manage projects effectively.

CO4 — Select appropriate funding sources and manage start-up finances.

CO5 — Implement growth strategies and adapt to emerging trends in entrepreneurship.

Course
Contents:

UNIT I: Introduction to Entrepreneurship (10 Hrs)

Concept and definition of entrepreneurship, Types of entrepreneurs: techno-preneurs,
social entrepreneurs, intra-preneurs, Characteristics of successful entrepreneurs, Role of
entrepreneurship in economic development, Barriers to entrepreneurship and strategies to
overcome them, Entrepreneurial ecosystem in India — national and state-level initiatives

UNIT II: Entrepreneurial Motivation and Opportunity identification (10 Hrs)
Creativity, innovation, and idea generation techniques, Opportunity identification and
evaluation, Market research for business ideas, Feasibility analysis: technical, financial,
and market feasibility, Case studies of technology-based start-ups.

UNIT I1I: Business planning and Project Management (10 Hrs)

Components of a business plan, preparing business models using tools like Business Model
Canvas (BMC), Basics of project planning and scheduling (PERT, CPM), Risk assessment
and mitigation in start-up ventures, Cost estimation and break-even analysis for start-ups

UNIT 1V: Funding and Financial Management (11 Hrs)

Sources of finance: self-financing, angel investors, venture capital, bank loans, government
schemes, Crowd funding and alternative financing, Basics of financial statements for
entrepreneurs, Working capital management in start-ups, Pricing strategies for products
and services

UNIT V: Scaling, Sustainability and Emerging trends in Entrepreneurship (11 Hrs)
Scaling up: growth strategies for start-ups, Social and green entrepreneurship,
Entrepreneurship for Industry 4.0 & emerging technologies, Role of incubators,
accelerators, and innovation hubs, Contemporary trends: digital entrepreneurship, gig
economy, and platform-based business models.

Reference
Books:

1. S.S. Khanka, Entrepreneurial Development, S. Chand Publishing.

2. Vasant Desai, Dynamics of Entrepreneurial Development and Management, Himalaya
Publishing House.

3. Hisrich, R.D., Peters, M.P., and Shepherd, D.A., Entrepreneurship, McGraw-Hill
Education.

4. Donald F. Kuratko, Entrepreneurship: Theory, Process, and Practice, Cengage Learning.
5. Peter F. Drucker, Innovation and Entrepreneurship, Harper Business.




6. Rajeev Roy, Entrepreneurship, Oxford University Press.
7. David H. Holt, Entrepreneurship: New Venture Creation, Prentice Hall of India.




OES573CON: ORGANIZATIONAL ETHICS AND HUMAN RESOURCE

MANAGEMENT

Course CO1: To introduce fundamental concepts of Human Resource Management.

Outcomes: | CO2: To introduce the processes pertaining to different functions of HRM.
CO3: To introduce the recent trends with respect to global HRM.

CO4: To plan manpower.
CO5: To understand training and development

Course UNIT I: Organizational Ethics (10 Hrs)

Contents: | Introduction to Organizational Ethics: Definition, scope, and significance in engineering and
technology- driven organizations; distinction between legal compliance and ethical
responsibility. Ethical Theories and Frameworks: Overview of utilitarianism, deontology, virtue
ethics; application of ethical principles to engineering decision-making and dilemmas. Ethical
Leadership: Role of leadership in shaping ethical behavior; ethical decision-making by managers;
ethical influence and personal integrity in leadership.

UNIT II: Governance Culture and Stakeholder Ethics (10 Hrs)
Corporate Governance: Principles of transparency, accountability, and ethical oversight;
governance structures in engineering organizations. Ethical Culture and Infrastructure:
Organizational culture, codes of conduct, ethics committees, whistleblowing mechanisms, and
compliance frameworks. Stakeholder Ethics and CSR: Stakeholder theory; corporate social
responsibility (CSR); ethical challenges in supply chains, sustainability, and technological
innovation.
UNIT I11: Human Resource Management (10 Hrs)
Introduction, Development of HRM, Concept of Human Resource Development (HRD)& HRM,
Importance of Human Resource Management., Functions of Human Resource Management.,
Role of HR Manager, Structure of HRM Department, Duties and Responsibilities of HR-
Manager.
UNIT IV: Manpower Planning and Recruitment (11 Hrs)
Definition and objectives, Need, Importance of Human Resource Planning: Short term and Long
term, Process of Human Resource Planning, Concept of Recruitment, Importance of
Recruitment, Sources of Recruitment, Concept of Selection, Importance of selection, Selection
Tests and Types of Interviews, Facing Interviews, Basis of Selection
UNIT V: Training and Development (11 Hrs)
Definition of Training and Development, Methods & Types of Training, Objectives and
Importance of Training, Training Methods, Evaluation of Training Program, Models of
Evaluation, Cross-Cultural Training, Concept of Management Development, Concept of
Performance Appraisal, Importance of Performance Appraisal, Methods of Performance
Appraisal, Errors of Appraisal. Merit Rating: Need, and Methods, Job Evaluation, Job
Description, Movement of human resources
Reference 1. Mike W. Martin & Roland Schinzinger, Ethics in Engineering, McGraw-Hill Education
Books: 2. Charles D. Fleddermann, Engineering Ethics, Pearson Education

3. Laura P. Hartman & Joe DesJardins, Business Ethics: Decision Making for Personal
Integrity and Social Responsibility, McGraw-Hill Education

4. Gary Dessler, Human Resource Management, Pearson Education

5. V.S.P. Rao, Human Resource Management: Text and Cases, Excel Books




OES71CEE: ECONOMICS OF INNOVATION

Course CO 1: To understand the role of innovation in economic growth and industrial

Outcomes: | competitiveness.

CO 2: To explore the economics behind R&D investment, knowledge spillovers, and
intellectual property.

CO 3: To analyze innovation systems, market structures, and technology policy.

CO 4: To equip students with economic tools to evaluate innovation strategies in firms and
nations.

CO5: To understand the relationship between innovation, entrepreneurship, and
sustainability.

Course UNIT I: Introduction to Economics and Innovation Growth (10 Hrs)

Contents: | Definitions: Innovation, invention, diffusion, and R&D, Schumpeterian theory of
innovation and creative destruction, Innovation and productivity growth, Linear and non-
linear models of innovation, Historical evolution of industrial innovation (1st to 5th
industrial revolution)

UNIT II: Economics of R & D (10 Hrs)

R&D as an investment: uncertainty, risk, and returns, Firm size, market structure, and
innovation behavior, Patents, licensing, and appropriability of innovation, Internal vs
external sources of innovation (open innovation), Innovation in SMEs and startups

UNIT I11: Knowledge spillovers, Networks and IPRs (10 Hrs)

Knowledge as a public good and externalities, Spillovers and clustering (Silicon Valley,
innovation hubs), IPRs: patents, copyrights, trade secrets — economic rationale and impact,
Innovation networks and collaboration: universities, labs, firms, Limitations of strong IPR
regimes — TRIPS, patent races

UNIT IV: National Innovation Systems (11 Hrs)

National and regional innovation systems (NIS/RIS), Role of government: subsidies, tax
incentives, regulation, Innovation policy tools: mission-oriented R&D, public procurement,
standards, International comparison: US, EU, India, China, Japan, Evaluation of public
R&D programs and innovation outcomes

UNIT V: Innovation and Emerging issues (11 Hrs)

Innovation and entrepreneurship: Schumpeter vs Kirzner, Disruptive innovation and
business model innovation, Innovation and sustainable development (green innovation,
social innovation), Digital economy, platform innovation, and Industry 4.0, Inclusive
innovation, frugal innovation, and innovation in developing countries

Reference 1. Fagerberg, Jan, Mowery, David C., and Nelson, Richard R. The Oxford Handbook of

Books: Innovation — Oxford University Press

2. SchumpESEr, Joseph A. Capitalism, Socialism and Democracy — Harper

3. Martin, Ben R. Research and Innovation: Concepts, Theories and Perspectives —
Edward Elgar Publishing

4. Nathan Rosenberg Inside the Black Box: Technology and Economics — Cambridge
University Press

5. Hall, Bronwyn H., and Rosenberg, Nathan (Eds.) Handbook of the Economics of
Innovation — Elsevier

6. Freeman, Christopher Technology Policy and Economic Performance: Lessons from
Japan — Pinter Publishers

7. OECD Reports — Science, Technology and Innovation Outlook (Latest Editions)
www.oecd.org/sti



http://www.oecd.org/sti

AEC561DES: RESEARCH METHODOLOGY AND IPR

CODE

TEACHING
SCHEME

Lect/Week

EXAMINATION SCHEME

Oral/
ESE Ty Presentation

CREDITS

Paper

CCA Total

AEC561DES 4 50

50 - - 100 4

Course
Outcomes:

CO 1: Understand the fundamentals of research methodology, formulation of research
problems, and design of experiments.

CO 2: Develop the ability to conduct literature reviews, use research tools, and interpret
data.

CO 3: Understand ethical issues in research, technical writing, and publishing.

CO 4: Familiarize students with Intellectual Property Rights and patent laws.

CO 5: Understand the process of patenting, IP commercialization, and protection of
innovations.

Course
Contents:

UNIT I: Introduction to Research Methodology (10 Hrs)

Meaning and objectives of research, Types of research: basic, applied, qualitative,
guantitative, empirical, exploratory, Research process and flowchart, Research problem
formulation and hypothesis development, Characteristics of good research. Defining
research objectives and scope.

UNIT II: Research Design and Data collection (10 Hrs)

Types of research design: experimental, descriptive, exploratory, Sampling techniques and
sample size determination, Methods of data collection: primary and secondary data,
surveys, interviews, case studies, Measurement scales, validity, and reliability, Overview
of statistical tools (mean, SD, correlation, regression)

UNIT I11: Technical writing and Research Ethics (10 Hrs)

Structure and components of research reports, thesis, and papers, writing style: clarity,
precision, citations, referencing (APA/IEEE), Plagiarism, paraphrasing, and tools for
plagiarism detection, Ethical issues in research: data fabrication, falsification, conflict of
interest, Peer review process and publication ethics

UNIT IV: Introduction to IPR and Patent Systems (11 Hrs)

Introduction to Intellectual Property Rights (IPR): types and importance, Patents,
copyrights, trademarks, industrial designs, trade secrets, Indian and global patent systems:
WIPO, TRIPS, WTO, Patentability criteria: novelty, inventive step, industrial application,
Non-patentable inventions in India

UNIT V: Patent Filing and IPR Management (11 Hrs)

Patent search and drafting basics (claims, specifications), Patent filing procedure (India and
PCT routes), Infringement and litigation, Technology transfer, licensing, and
commercialization, Role of IPR in academia and industry, Case studies on patents and
technology innovation

Reference
Books:

=

Wayne Goddard & Stuart Melville, Research Methodology: An Introduction

2. Yogesh Kumar Singh, Fundamental of Research Methodology and Statistics, New
Age

3. Prabuddha Ganguli, Intellectual Property Rights: Unleashing the Knowledge
Economy, Tata McGraw Hill

4. WIPO — Intellectual Property Handbook (Free PDF from wipo.int)




MLC-542 - DES: SUSTAINABLE ENGINEERING AND CIRCULAR

ECONOMY
TEACHING
SCHEME EXAMINATION SCHEME
“OPE Lectures/Week aper T™W Oral/_ Total SRERIE
CCA ESE Presentation
MLC542DES 5 50 . . . 50 B
Course CO 1: Understand the relevance and the concept of sustainability and the global initiatives
Outcomes: | CO 2: Explain the different types of environmental pollution problems and their sustainable
Solutions
CO 3: Demonstrate the broad perspective of sustainable practices by utilizing engineering
knowledge and principles
CO 4: Contrive skilled manpower and entrepreneurship in the field of Circular Economy
CO 5: Enhance interaction of students with the senior/experienced manpower who have real time
knowledge / experience in the technology development, research, innovation, entrepreneurship
deployment and circular business models
Course UNIT I: (10 Hrs)
Contents: | Sustainability- need and concept, technology and sustainable Development-Natural

resources and their pollution, Carbon credits, Zero waste concept. Life Cycle Analysis,
Environmental Impact Assessment studies, Sustainable urbanization, concepts in solid waste
management; Greenhouse effect, Global warming, Climate change, Ozone layer depletion, Carbon
credits, carbon trading and carbon foot print, legal provisions for environmental protection.

UNIT I1: (10 Hrs)

Nexus between Technology and Sustainable development; Millennium Development Goals
(MDGs) and Sustainable Development Goals (SDGs), Clean Development Mechanism (CDM).
Environmental Pollution: Air Pollution and its effects, Water pollution and its sources, Zero waste
concept and 3 R, Circular economy, Bio-mimicking, Environment Impact Assessment (EIA)

UNIT I11: (10 Hrs)

Resources and its utilization: General idea about solar energy, Fuel cells, Wind energy, Small
hydro plants, bio-fuels, Energy derived from oceans and Geothermal energy. Sustainability
practices: Basic concept of sustainable habitat, Methods for increasing energy efficiency in thermal
utilities and electrical utilities.

UNIT IV: (11 Hrs)

Linear Economy and its emergence, Economic and Ecological disadvantages of linear economy,
Replacing Linear economy by Circular Economy, Development of Concept of Circular Economy,
A differential - Linear Vs Circular Economy Material recovery, Waste Reduction, reducing
negative externalities, Explaining Butterfly diagram, Concept of Loops

UNIT V: (11 Hrs)

Solid Waste Management / Wastewater, Plastics: A case study, EPR: polluters pay principle,
Industrial symbiosis/ Eco-parks Role of governments and networks, Sharing best practices,
Universal circular economy policy goals, India and CE strategy, ESG, Zero waste: Waste
Management in context of Circular Economy, Circular design, Circular Business Models




Reference
Books:

. Allen, D. T. and Shonnard, D. R., Sustainability Engineering: Concepts, Design and Case

Studies, Prentice Hall.

. Bradley. A.S; Adebayo, A.O., Maria, P. Engineering applications in sustainable design and

development, Cengage learning

. Twidell, J. W. and Weir, A. D., Renewable Energy Resources, English Language Book Society

(ELBS).

. Purohit, S. S., Green Technology - An approach for sustainable environment, Agrobios

Publication




VSEG611PED: DISSERTATION PHASE - |

TEACHING
SCHEME EXAMINATION SCHEME
CODE Paper Oral/ CRED'TS
Lectures/Pr Week CCA ESE T™W Presentation Total
VSE611PED 12 -- -- 100 50 150 6

DISSERTATION WORK:

The dissertation work shall be based on the knowledge acquired by the student during the
coursework and preferably it should meet and contribute towards the needs of the society. The
project aims to provide an opportunity of designing and building complete system or subsystems
based on area where the student likes to acquire specialized skills.

Dissertation Phase — I

Dissertation Phase — | is the integral part of the project Work. In this, the student shall
complete the partial work of the Project that will consist of problem statement, literature review,
project overview, scheme of implementation (UML/ERD/block diagram/ PERT chart, etc.) and
Layout & Design of the Set-up. The candidate shall deliver a presentation as a part of the
progress report of Project work Stage-1, on the selected dissertation topic.

The student shall submit the progress report of Project Work Stage-1 in standard format
duly certified for satisfactory completion of the work by the concerned guide. The report must
undergo plagiarism screening using anti-plagiarism software, and the similarity index shall not
exceed 25%.




SLC-621-PED: Massive Open Online Course —I

Tlszéﬁgll\lﬂNEG EXAMINATION SCHEME
COPE Paper Oral/ CREDITS
Lect/\Week CCA ESE L/ Presentation Total
SLC621DES 4 __ — 100 — 100 A

Students shall select a MOOC course related to current trends in their respective engineering
discipline, preferably aligned with their area of specialization. The course must be at the
postgraduate level and should be selected in consultation with the assigned guide and approved
by the designated authority. It may be taken from recognized MOOC platform such as NPTEL.
Students are required to submit hard copies of all course assignments. The student is expected to
register for the examination and obtain the certificate from competent authority.

Evaluation Guidelines: Students will be evaluated progressively for a total 100 Marks.

ST Parameter Marks
No.
1 | Presentation of the Selected topic 20
50
(The total marks obtained in the
2 | Assignment Scores assignments shall be proportionally
converted to an equivalent score out of
50.)
3 Certification Granted Based on the 30
MOOC Provider’s Examination
Total Marks 100




VSE612PED: Internship/On Job Training

TSE(':A‘SE:\I/I'\IIEG EXAMINATION SCHEME
CODE CREDITS
Lect/Pr Paper TW Oral/ Total
Week CCA ESE Presentation
VSE612DES 16 -- -- 100 100 200 8

INTERNSHIP/ ON JOB TRAINING:

Each student shall undertake an internship/ On job training of 8-10 weeks in an industry,
research institute, or consultancy firm under the guidance of an allocated faculty supervisor. The
faculty guide shall be responsible for monitoring and evaluating the student’s progress, in
coordination with the industry/research supervisor.

Students must maintain a detailed project diary recording tasks performed, data collected,
observations made, and challenges encountered. Progress shall be demonstrated through regular
reporting, presentations, and proper documentation. The student is required to meet with the
institute supervisor fortnightly to discuss and record progress.

Three progress reviews will be conducted during the internship:
Review—I: Understanding of the organization, assigned tasks, and work plan. (20 Marks)

Review—I1: Mid-term progress, skill application, and problem-solving approach. (20
Marks)

Review-I111: Completion status, demonstration of outcomes, and final feedback. (20
Marks)

The documentation comprising training report, project diary will carry 40 Marks.

Upon completion, the student shall submit a comprehensive internship report
summarizing skills acquired, activities undertaken, challenges faced, and results achieved. A
completion certificate from the host organization is mandatory. The final evaluation will be based
on the internship report, feedback from the industry/research guide, and an oral examination.




MLC643AID: HUMAN RIGHTS

TEACHING
SCHEME EXAMINATION SCHEME
CODE Paper Oral/ CREDITS
Lectures/Pr Week CCA ESE T™W Presentation Total
MLC-643-

AID 2 50 - - 50 2
Course e Understand the concept, evolution, and values underpinning human rights.
Objectives: | o Learn constitutional provisions and state mechanisms for human rights in India.

e Recognize human rights issues in social, industrial, and engineering contexts.
o Appreciate the role of citizens, NGOs, and civil society in protecting rights.
e  Gain awareness of international human rights instruments and systems.

Course COL1: Explain the foundations and values of human rights.

Outcomes: | CO2: Interpret constitutional safeguards for human rights in India.

COa3: Evaluate the role of state institutions in rights protection.
CO4: Analyze human rights challenges in industrial and environmental contexts.
CO5: Assess the role of citizens and NGOs in human rights advocacy.

Course UNIT I: Human Rights — concepts (06 Hrs)

Contents: | Basic Concept: a) Human Values- Dignity, Liberty, Equality, Justice, Unity in Diversity,
Ethics and Morals, b) Meaning and significance of Human Rights; Education
Philosophical, sociological and political debates, benchmarks of human rights movement.
UNIT II: Human Rights and Indian Constitution (06 Hrs)
Constitutional framework, Fundamental Rights & Duties, Directive Principles of State
Policy, Welfare State & Welfare Schemes
UNIT I1: Human Rights and State Mechanism (06 Hrs)
Police & Human Rights, Judiciary & Human Rights, Prisons & Human Rights, National
and State Human Rights Commissions
UNIT IV: Human Rights of Different sections (06 Hrs)
Unorganized Sector, Right to Environment, particularly Industrial sectors of Civil
Engineering and Mechanical Engineering, Globalization and Human Rights, Right to
Development
Citizens’ Role and Civil Society
Social Movements and Non-Governmental Organizations, Public Interest Litigation, Role
of Non-Government organizations in implementation of Human rights. - Right to
Information
UNIT V: Human Rights and International Issues (06 Hrs)
Primary Information with reference to Engineering Industry, UN Documents,
International Mechanisms (UN & Regional), International Criminal Court,
Fundamental Rights & Duties, Directive Principles of State Policy, Welfare State &
Welfare Schemes

Reference 1. Introduction to International Humanitarian Law by Curtis F. J. Doebbler - CD

Books: PUb'IShIng

2. Human Rights in India: A Mapping, Usha Ramanathan: free download from




http://www.ielrc.org/content/w0103.pdf

3. Study material on UNESCO, UNICEF web site

4.

Information, by Toby Mendel - UNESCO, 2008




MLCG602DES: INTRODUCTION TO CONSTITUTION

CODE

TEACHING
SCHEME EXAMINATION SCHEME
Paper Oral/ CREDITS

Lectures/Pr Week CCA ESE T™W Presentation Total

MLCG602DES 2 50 == == === 50 2

Course
Objectives:

This course introduces students to the Constitution of India. The Constitution,
being supreme law of the land, must be known to every citizen of India. It
begins with the Preamble, which indicates the source and objects of it. We, the
people of India, are the source of the Constitution and have resolved to
constitute India into a sovereign, socialist, secular, democratic and republic.
The Course has been designed for everyone to make acquaint themselves with
their fundamental rights and of others. No right is absolute one; it is subject to
others right, as well. Directive Principles of State Policy are nothing but rights,
though not enforceable by any court. These Directive Principles are basically '
Fundamental Principles' in the governance of the country. Powers and freedoms
come with responsibility, State's responsibility to implement Directive
Principles and citizens must perform their duties towards others, society and
nation.

Course
Outcomes:

e To introduce the philosophy of Constitution of India to students.
e To acquaint them with their freedoms and responsibilities.

Course
Contents:

UNIT I: PHILOSOPHY OF THE INDIAN CONSTITUTION (07 Hours)

a) Constitutional History of India b) Role of Dr. B.R. Ambedkar in Constituent Assembly
c¢) Preamble - Source and Objects d) Sovereign and Republic €) Socialist and Secular f)
Democratic - Social and Economic Democracy g) Justice - Social, Economic and
Political h) Liberty - Thought, Expression, Belief, Faith and 'vVorship i) Equality -
Status and Opportunity j) Fraternity, Human Dignity, Unity and Integrity of the Nation

UNIT 2: FUNDAMENTAL RIGHTS (07 Hrs)

a) Right to equality b) Right to freedoms c¢) Right against exploitation d) Right to
freedom of religion e) Cultural and educational rights f) Right to property

g) Right to constitutional remedies

UNIT 3: DIRECTIVE PRINCIPLES OF STATE POLICY (08 Hrs)

a) Equal Justice and free legal aid b) Right to work and provisions for just and humane
conditions of work c) Provision for early childhood, Right to education and SC,ST,
weaker section d) Uniform Civil Code e) Standard of Living, nutrition and public health
f) Protection and improvement of environment g) Separation of Judiciary from executive
h) Promotion of International peace and security.

UNIT 4: FUNDAMENTAL DUTIES (08 Hrs)

a) Duty to abide by the Constitution b) Duty to cherish and follow the noble ideals c)
Duty- to defend the country and render national service d) Duty to value and preserve the
rich heritage of our composite culture e€) Duty to develop scientific temper, humanism
,the spirit of inquiry & reform f) Duty to safeguard public propelty and abjure violence
g) Duty to strive towards excellence.




Reference
Books:

D. D. Basu, Introduction to the Constitution of India, LexisNexis

Granville Austin, The Constitution of India: Cornerstone of a Nation, Oxford
University Press

Subhash Kashyap, Our Constitution, National Book Trust

M.P. Jain, Indian Constitutional Law, LexisNexis

V.N.SImkla, Constitution of India, Eastern Book Company

P.M. Bakshi, The Constitution of India, Universal Law Publishing

M.V.Pylee, Constitutional Government in India, S. Chand

V. S. Khare, Dr. B.R.Ambedkar and India's National Security
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In Dissertation Phase — Il, the student shall complete the balance part of the Project

that will consist of fabrication of set up required for the project, conducting experiments and
taking results, analysis & validation of results and conclusions.

The student shall prepare the final report of Project work in standard format duly
certified for satisfactory completion of the work by the concerned guide. The dissertation must
undergo plagiarism screening using anti-plagiarism software, and the similarity index shall not
exceed 25%. It is mandatory to publish one paper in conference and one paper in peer
reviewed journal before submission of the dissertation.
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Students shall select a MOOC course related to current trends in their respective
engineering discipline, preferably aligned with their area of specialization. The course must be at
the postgraduate level and should be selected in consultation with the assigned guide and
approved by the designated authority. It may be taken from recognized MOOC platform such as
NPTEL. Students are required to submit hard copies of all course assignments. The student is
expected to register for the examination and obtain the certificate from competent authority.

Evaluation Guidelines: Students will be evaluated progressively for a total 100 Marks.

S Parameter Marks
No.
1 | Presentation of the Selected topic 20
50
(The total marks obtained in the
2 | Assignment Scores assignments shall be proportionally
converted to an equivalent score out of
50.)
3 Certification Granted Based on the 30
MOOC Provider’s Examination
Total Marks 100
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Students are expected to OPT one out of the following:

Seminar on any advanced topic selected from program specific elective.

Guidelines:

Topic Selection: Choose a recent/advanced topic from the elective list, approved by guide; no
duplication allowed.

Report: 8-12 pages, Times New Roman 12pt, 1.5 spacing; include Abstract, Introduction,
Literature Review (minimum 15-20 papers from peer reviewed journals), Main Content, Future
Scope, References (IEEE/APA); plagiarism < 20%.

Presentation: 12—-15 min + 5 min Q&A,; 10-15 slides; clear visuals; proper citations.

Submission: Hard & soft copy (PPT + PDF) before presentation.

TW Evaluation (50 Marks):

Sr. No. Parameter Marks
1 Literature Review & Understanding 15
2 Content Quality 10
3. Report & Writing 10
4. Presentation 10
5. Question and answers 05
Total Marks 50

Present and publish a paper in a reputed conference (IEEE/Scopus/ASME) and submit a
certificate.

Patent filling. (Presentation based on patent to be prepared and presented.). The student
must produce documents related to patent filing for evaluation.

Copyright publication (Presentation based on Copyright to be prepared and presented). A
copyright grant certificate must be produced at the time of evaluation.
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Course + To give an introduction to cybersecurity.

Objectives: | * To help to understand the security requirements of Databases.

« To instruct about social networking, fundamental Operating system security.
» To give an exposure to practical security methods in cyber domain
« To inform about the significance of cyber-crime, tools and methods regarding security aspects.

Course » Explain cyber security concepts, threats, and challenges in protecting critical infrastructure.

Outcomes: | * Identify types of hackers, cyber-attacks, and malware with associated vulnerabilities.

» Apply ethical hacking, vulnerability assessment, and social engineering defense strategies.

 Perform basic cyber forensics investigations and understand auditing standards (1SO
27001:2013).

 Interpret cyber laws, ethics, and legal frameworks governing cyberspace activities.

Course UNIT I: Introduction (10 Hrs)

Contents: | Introduction to Cyber Security, Importance and challenges in Cyber Security, Cyberspace, Cyber
threats, Cyberwarfare, CIA Triad, Cyber Terrorism, Cyber Security of Critical Infrastructure,
Cybersecurity - Organizational Implications.
UNIT II: Hackers and Cyber Crimes (10 Hrs)
Types of Hackers, Hackers and Crackers, Cyber-Attacks and Vulnerabilities, Malware threats,
Sniffing, Gaining Access, Escalating Privileges, Executing Applications, Hiding Files, Covering
Tracks, Worms, Trojans, Viruses, Backdoors.
UNIT I1I: Ethical Hacking and Social Engineering (10 Hrs)
Ethical Hacking Concepts and Scopes, Threats and Attack Vectors, Information Assurance, Threat
Modelling, Enterprise Information Security Architecture, Vulnerability Assessment and Penetration
Testing, Types of Social Engineering, Insider Attack, Preventing Insider Threats, Social
Engineering Targets and Defense Strategies.
UNIT IV: Cyber Forensic and Auditing (11 Hrs)
Introduction to Cyber Forensics, Computer Equipment and associated storage media, Role of
forensics Investigator, Forensics Investigation Process, Collecting Network based Evidence, Writing
Computer Forensics Reports, Auditing, Plan an audit against a set of audit criteria, Information
Security Management System Management. Introduction to ISO 27001:2013
UNIT V: Cyber Ethics and Laws (11 Hrs)
Introduction to Cyber Laws, Security tools, E-Commerce and E-Governance, Certifying Authority
and Controller, Offences under IT Act, Computer Offences and its penalty under IT Act 2000,
Intellectual Property Rights in Cyberspace.

Reference e Donaldson, S., Siegel, S., Williams, C.K., Aslam, A.,

Books: e Enterprise Cybersecurity -How to Build a Successful Cyber Defense Program Against

Advanced Threats, A-press
¢ Nina Godbole, Sumit Belapure, Cyber Security, Willey




Hacking the Hacker, Roger Grimes, Wiley
Cyber Law By Bare Act, Govt Of india, It Act 2000.
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