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IV B.Tech — | Semester

,il(') Co?n?a%ﬁsnts Subjects L T P | Credits
PEC Professional Elective — 111
PEC Professional Elective — IV
PEC Professional Elective — V

OEC Open Elective- 111/Job Oriented Elective-IlI

OEC Open Elective-1V /Job Oriented Elective-1V

HSMC Universal Human Values-2: Understanding Harmony
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sC Skill Advanced Course
Machine Learning with PythonLab

Industrial / Research Internship 2 Months
8 PROJ (Mandatory) after third year 0 0 3 3
(to be evaluated during VII Semester)

Total Credits 23
Minors Course*
Honors Course*
IVB.TechllSemester
Sl Course Subjects L T | P | Credits

No | Components

Project work, seminar and internship in industry

1 | Major Project (6 Months) -- - | - 12
Total Credits 12

HSMC:Humanities and Social Science PEC : Professional Elective Courses

Including Management Courses OEC : Open Elective Courses

BSC :Basic Science Courses PROJ : Internship, Seminar, Project Wok

ESC:Engineering Science Courses MC : Mandatory Courses

PCC:Professional Core Courses SC . Skill Oriented Courses
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Professional Elective Subjects offered to EEE Branch Students:
Professional Elective — I:
1. Linear IC Applications
2. Utilization of Electrical Energy
3. Computer Architecture and Organization
4.  Optimization Techniques
5. Object Oriented Programming through Java
Professional Elective — 11:

1. Signal and Systems
2. Electric Drives
3. Advanced Control Systems
4.  Switchgear and Protection
5. Big Data Analytics
Professional Elective —I11:
1. Digital Signal Processing
2. Renewable and Distributed Energy Technologies
3. Flexible Alternating Current Transmission Systems
4. Power Systems Deregulation
5. Data Base Management Systems
Professional Elective — I1V:

1. Hybrid Electric Vehicles

2. High Voltage Engineering

3. Programmable Logic Controllers and Applications
4.  Cloud Computing with AWS

5. Deep Learning Techniques

Professional Elective — V:
1. Power System Operation and Control
2. Switched Mode Power Conversion
3. Al Applications toElectrical Engineering
4. Data Science
5.  MEAN Stack Technologies
Open Electives offered by EEE Department for Other Branches (Except EEE Branch)

Open Elective-I:

1. Renewable Energy Sources
2. Concepts of Optimization Techniques
3. Concepts of Control Systems

Open Elective-II:
1. Battery Management Systems and Charging Stations
2. Fundamentals of utilization of Electrical Energy
3. Indian Electricity Act
Open Elective-I11:
1. Concepts of Microprocessors and Microcontrollers
2. Fundamentals of Electric VVehicles
3. Concepts of Internet of Things

Open Elective-1V:

1. Concepts of Power System Engineering
2. Concepts of Smart Grid Technologies
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*For Honor’s/ Minor Course Fullfillments:

e The 20 additional Credits need to be acquired, 16/15 credits can be earned by undergoing specified courses
listed as pools, with 4/5 courses, each carrying 4/3 credits. The remaining 4/5 credits must be acquired
through two online MOOCs (Swayam /NPTEL), which shall be domain specific, with 2/3 credits and with
a minimum duration of 8/12weeks as recommended by the Board of Studies.

e Minor Engineering subjects are offered to other branches by EEE Department (except for EEE Students).

e Honors Engineering subjects are offered to EEE Students.

e The head of the department will float the list of allowed MOOC electives in each academic year, based on
the list floated by MOOCSs (Swayam/NPTEL).

*Honors Engineering Courses offered EEE Branch students
Il B.Tech Il Semester:
1.  Communication Systems
2. Electrical Wiring, Estimation and Costing
3. Electrical Distribution Systems

11 B.Tech | Semester:
1. Advanced Computer Networks
2. Power Quality

3. Special Electrical Machines

11 B.Tech Il Semester:
1. Digital Control Systems
2. Analysis of Power Electronic Converters
3. HVDC Transmission

IV B.Tech | Semester:
1. EHV AC Transmission
2. Smart Grid Technologies

3. Power Electronic Control of Electrical Drives

*Minor Engineering Courses offered by EEE Department for Other Branches
(Except EEE Branch)

Il B.Tech Il Semester:
1. Fundamentals of Electrical Circuits
2. Concepts of Electrical Measurements

111 B.Tech | Semester:
1. Analysis of Linear Systems
2. Energy Auditing, Conservation and Management

111 B.Tech Il Semester:
1. Evolutionary Algorithms
2. Fundamentals of Power Electronics

IV B.Tech | Semester:
1. Neural Networks and Fuzzy Logic
2. Concepts of Electric Drives and Its Applications
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FUNDAMENTALS OF ELECTRIC VEHICLES
(OPEN ELECTIVE-I111)

Preamble:
This course aims to study and understand merits of electric and hybrid electric vehicles. It also deals with
different power electronic converters and battery storage systems for electric and hybrid electric vehicles.

Course Objectives:
e To familiarize the students with the need and advantages of electric and hybrid electric vehicles.
e To understand various power converters used in electric vehicles.
e To know various architecture of hybrid electric vehicles.
e To be familiar all the different types of motors suitable for electric vehicles.
e To have knowledge on latest developments in strategies and other storage systems.

UNIT -1

Introduction

Fundamentals of vehicles - Components of conventional vehicles - drawbacks of conventional vehicles —
Need for electric vehicles - History of Electric Vehicles — Types of Electric Vehicles — Advantages and
applications of Electric Vehicles.

UNIT - 11

Components of Electric Vehicles

Main components of Electric Vehicles — Power Converters - Controller and Electric Traction Motor —
Rectifiers used in EVs — Bidirectional DC-DC Converters — Voltage Source Inverters — PWM inverters
used in EVs.

UNIT =111

Hybrid Electric Vehicles

Evolution of Hybrid Electric Vehicles — Advantages and Applications of Hybrid Electric Vehicles —
Architecture of HEVs - Series and Parallel HEVs — Complex HEVs — Range extended HEVs — Examples
- Merits and Demerits.

UNIT - IV

Motors for Electric Vehicles

Characteristics of traction drive - requirements of electric machines for EVs — Different motors suitable
for Electric and Hybrid Vehicles — Induction Motors — Synchronous Motors — Permanent Magnetic
Synchronous Motors — Brushless DC Motors — Switched Reluctance Motors (Construction details and
working only)

UNIT -V

Energy Sources for Electric Vehicles

Batteries - Types of Batteries — Lithium-ion - Nickel-metal hydride - Lead-acid — Comparison of
Batteries - Battery Management System — Ultra capacitors — Flywheels — Fuel Cell — it’s working.
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Course Outcomes:
After the completion of the course the student should be able to:

o lllustrate different types of electric vehicles.

e Select suitable power converters for EV applications.

e Design HEV configuration for a specific application.

e Choose an effective method for EV and HEV applications.

e Analyse a battery management system for EV and HEV.
Text Books

1. Iqgbal Hussein - Electric and Hybrid Vehicles: Design Fundamentals - CRC Press - 2021.
2. Denton - Tom. Electric and hybrid vehicles. Routledge - 2020.

Reference Books:

1. Kumar - L. Ashok - and S. Albert Alexander. Power Converters for Electric Vehicles. CRC Press -
2020.

2. Chau - Kwok Tong. Electric vehicle machines and drives: design - analysis and application. John
Wiley & Sons - 2015.

3. Berg - Helena. Batteries for electric vehicles: materials and electrochemistry. Cambridge university
press - 2015.

4. NPTEL \ SWAYAM.
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CONCEPTS OF INTERNET OF THINGS
(OPEN ELECTIVE-I111)

Course Objectives:

From the course the student will learn
e the application areas of IOT
¢ the revolution of Internet in Mobile Devices, Cloud & Sensor Networks
¢ Dbuilding blocks of Internet of Things and characteristics

UNIT-I

The Internet of Things-

An Overview of Internet of things, Internet of Things Technology, behind loTs Sources of the 10Ts,
Examples OF 10Ts, Design Principles For Connected Devices, Internet connectivity, Application Layer
Protocols- HTTP, HTTPS, FTP

UNIT-II

Business Models for Business Processes in the Internet of Things, 10T/M2M systems LAYERS AND
designs standardizations, Modified OSI Stack for the loT/M2M Systems ,ETSI M2M domains and High-
level capabilities, Communication Technologies, Data Enrichment and Consolidation and Device
Management Gateway Ease of designing and affordability.

UNIT-I111

Design Principles for the Web Connectivity for connected-Devices, Web Communication protocols for
Connected Devices, Message Communication protocols for Connected Devices, Web Connectivity for
connected-Devices.

UNIT-IV

Data Acquiring, Organizing and Analytics in 10T/M2M, Applications/Services/Business Processes,
IOT/M2M Data Acquiring and Storage, Business Models for Business Processes in the Internet Of
Things, Organizing Data, Transactions, Business Processes, Integration and Enterprise Systems.

UNIT-V

Data Collection, Storage and Computing Using a Cloud Platform for 10T/M2M Applications/Services,
Data Collection, Storage and Computing Using cloud platform Everything as a service and Cloud Service
Models, 10T cloud-based services using the Xively (Pachube/COSM), Nimbits and other platforms
Sensor, Participatory Sensing, Actuator, Radio Frequency ldentification, and Wireless, Sensor Network
Technology, Sensors Technology, Sensing the World.

Course Outcomes:
By the end of the course, student will be able to
e Review Internet of Things (loT).
Demonstrate various business models relevant to 10T.
Construct designs for web connectivity
Organize sources of data acquisition related to 10T, integrate to enterprise systems.
Describe 10T with Cloud technologies.
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Text Books:
1. Internet of Things: Architecture, Design Principles And Applications, Rajkamal, McGraw Hill
Higher Education
2. Internet of Things, A.Bahgya and V.Madisetti, Univesity Press, 2015

Reference Books:
1. Designing the Internet of Things, Adrian McEwen and Hakim Cassimally, Wiley
2. Getting Started with the Internet of Things, CunoPfister , Oreilly
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CONCEPTS OF POWER SYSTEM ENGINEERING
(OPEN ELECTIVE-1V)

Preamble:

This course introduces the basic concepts and knowledge regarding the power system engineering. The
Course is giving the concepts of power generation, power transmission and distribution. It also covers
protection, economics and power factor improvement concepts. This subject is very much useful to gain
knowledge in the power systems.

Course Objectives:
e To understand the types of electric power plants and their working principles.
e To understand the concepts of electric power transmission and distribution.
e To gain the knowledge of protection and grounding of power system components.
e To know the economic aspects of electrical energy.
e To learn the importance of power factor improvement and voltage control.

UNIT -1

Power Generation Concepts & Types

Generation and sources of Energy — working principle and Schematic diagram approach of Thermal
Power Plant — Hydro Power Plant - Nuclear Power Plant — Gas Power Plants — Comparison between
Power Plants.

UNIT - 11

Transmission and Distribution Concepts

Types of Conductors Materials — Constants of Transmission Line — Classification of Overhead
Transmission Lines — Performance of Short Transmission Lines — Simple Problems.

Basic concept of Sub Station — Distribution Systems — Connection Schemes of Distribution Systems —
Structure of Cables — Differences between Overhead & Underground systems.

UNIT - I

Protection and Grounding

List of Faults — Basic concepts of fuse — Circuit Breakers — Relays — SFe Circuit Breakers — Vacuum
Circuit Breakers — Operation of Lightning Arrester — Grounding and its advantages - Methods of Neutral
Grounding: Resistance - Reactance and Resonant Grounding — Numerical Problems.

UNIT - IV

Economic Aspects

Definitions of Load - Load & Load Duration Curves - Load Factor - Demand Factor — Utilization Factor
— Types of Tariff - Cost of Electrical Energy — Expression for Cost of Electrical Energy — Numerical
Problems

UNIT -V

Power Factor Improvement and Voltage Control

Power Factor — Effects and Causes of low Power Factor- Shunt & Series Capacitor Compensation -
Numerical Problems — Need of VVoltage Control — Types of Voltage regulating Devices.
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Course Outcomes:
After the completion of the course the student should be able to:

Know the concepts of power generation by various types of power plants.

e Learn about transmission line concepts and distribution systems schemes.

e Learn about protection equipments and grounding methods of power system.

e Know the economic aspects of electrical energy and their importance.

e Know the importance of power factor improvement and voltage control in power systems.
Text Books:

1. Principles of Power System by VV.K.Mehata - Rohit Mehata - S.Chand Publishers.

Reference Books:
1. Electrical Power Systems by C.L.Wadwa - New Age International Publishers.
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CONCEPTS OF SMART GRID TECHNOLOGIES
(OPEN ELECTIVE-1V)
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Preamble:
To impart the student to have an basic information of latest technologies on electrical power system
scenario.

Course Objectives:
e To understand the basic concepts of smart grid.
e To understand various smart grid technologies and its usage in smart applications.
e To realize substation automation with intelligent sensors and have an idea on battery energy
storage systems.
e To have basic knowledge on micro grids and DG’s.
e To have an idea on communication technologies used in smart grid.

UNIT -1

Introduction to Smart Grid

Evolution of Electric Grid - Concept of Smart Grid - Definitions - Need of Smart Grid - Functions of
Smart Grid - Opportunities & Barriers of Smart Grid - Difference between conventional & smart grid -
Concept of Resilient & Self-Healing Grid - Present development & International policies on Smart Grid.

UNIT - 11

Smart Grid Technologies: Part 1

Introduction to Smart Meters - Real Time Pricing - Smart Appliances - Automatic Meter
Reading(AMR) - Outage Management System(OMS) - Plug in Hybrid Electric Vehicles(PHEV) -
Vehicle to Grid - Smart Sensors - Home & Building Automation - Phase Shifting Transformers - Net
Metering.

UNIT — 111

Smart Grid Technologies: Part 2

Smart Substations - Substation Automation - Feeder Automation. Geographic Information System(GIS) -
Intelligent Electronic Devices (IED) & their application for monitoring & protection.

Smart storage like Battery Energy Storage Systems (BESS) - Super Conducting Magnetic Energy Storage
Systems (SMES) - Pumped Hydro - Compressed Air Energy Storage (CAES)

UNIT - IV
Micro grids and Distributed Energy Resources
Concept of micro grid - need & applications of microgrid - formation of microgrid - Issues of

interconnection - protection & control of microgrid - Integration of renewable energy sources - Demand
Response.

UNIT -V

Information and Communication Technology for Smart Grid

Advanced Metering Infrastructure (AMI) - Home Area Network (HAN) - Neighborhood Area Network
(NAN) - Wide Area Network (WAN).
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Course Outcomes:
After the completion of the course the student should be able to:

Know the concepts of smart grids and analyse the smart grid policies and developments in smart
grids.

Develop concepts of smart grid technologies in hybrid electrical vehicles etc.

Know the concepts of smart substations - feeder automation - Battery Energy storage systems
etc.

Analyse micro grids and distributed generation systems.

Analyse the effect of power quality in smart grid and to understand latest developments in ICT for
smart grid.

Text Books:

1.

2.

ok

Integration of Green and Renewable Energy in Electric Power Systems - by Ali Keyhani -
Mohammad N. Marwali - Min Dai Wiley - 2009.

The Smart Grid: Enabling Energy Efficiency and Demand Response - by Clark W.Gellings -
Fairmont Press - 20009.

3. Smart Grid: Technology and Applications - by Janaka B. Ekanayake - Nick Jenkins - Kithsiri
Liyanage - Jianzhong Wu - Akihiko Yokoyama -  Wiley publishers - 2012.

Smart Grids by Jean-Claude Sabonnadiere - NouredineHadjsaid - Wiley publishers — 2013.

Smart Power: Climate Changes - the Smart Grid - and the Future of Electric Utilities - by Peter
S. Fox Penner - Island Press; 1% edition - 8 Jun 2010

Microgrids and Active Distribution Networks by S. Chowdhury - S. P. Chowdhury - P.Crossley
- Institution of Engineering and Technology - 30 Jun 2009

Reference Books:

1.

2.

3.

The Advanced Smart Grid: Edge Power Driving Sustainability:1 by Andres Carvallo - John
Cooper - Artech House Publishers July 2011

Control and Automation of Electric Power Distribution Systems (Power Engineering) by James
Northcote - Green - Robert G. Wilson - CRC Press - 2017.

Substation Automation (Power Electronics and Power Systems) by Mladen Kezunovic - Mark G.
Adamiak - Alexander P. Apostolov - Jeffrey George Gilbert - Springer - 2010.

Electrical Power System Quality by R. C. Dugan - Mark F. McGranghan - Surya Santoso - H.
Wayne Beaty - McGraw Hill Publication - 2nd Edition.
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PROJECT WORK, SEMINAR AND INTERNSHIP IN INDUSTRY (6 MONTHS)




