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Teaching and Examination Scheme: 

 

Teaching Scheme Credits Examination Marks 

Total 

Marks L T P C 

Theory Marks Practical Marks 

ESE 

(E) 
PA (M) 

ESE (V) PA (I) 

ESE OEP PA RP 

3 2# 0 4 70 30 30 0 10 10 150 

 

Content: 

Sr. No. Content Total 

Hrs 

% Weightage 

1 Electric and Hybrid Electric Vehicles 

Configuration of Electric Vehicles, Performance of Electric Vehicles, 

Traction motor characteristics, Tractive effort and Transmission 

requirement, Vehicle performance, Tractive effort in normal driving, 

Energy consumption Concept of Hybrid Electric Drive Trains, 

Architecture of Hybrid Electric Drive Trains, Series Hybrid Electric 

Drive Trains, Parallel hybrid electric drive trains 

6 15% 

2 Energy storage for EV and HEV 

Energy storage requirements, Battery parameters, Types of Batteries, 

Modelling of Battery, Fuel Cell basic principle and operation, Types of 

Fuel Cells, PEMFC and its operation, Modelling of PEMFC, 

SuperCapacitors 

6 15% 

3 Electric Propulsion 

EV consideration, DC motor drives and speed control, Induction motor 

drives, Permanent Magnet Motor Drives, Switch Reluctance Motor Drive 

for Electric Vehicles, Configuration and control of Drives 

8 20% 

4 Design of Electric and Hybrid Electric Vehicles 

Series Hybrid Electric Drive Train Design: Operating patterns, control 

strategies, Sizing of major components, power rating of traction motor, 

power rating of engine/generator, design of PPS 

Parallel Hybrid Electric Drive Train Design: Control strategies of parallel 

hybrid drive train, design of engine power capacity, design of electric 

motor drive capacity, transmission design, energy storage design 

12 30% 

5 Power Electronic Converter for Battery Charging 

Charging methods for battery, Termination methods, charging from grid, 

The Z-converter, Isolated bidirectional DC-DC converter, Design of Z-

converter for battery charging, High-frequency transformer based 

8 20% 
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Course Outcome: 

After learning the course the students should be able to: 

1. Understand working of Electric Vehicles and recent trends 

2. Analyze different power converter topology used for electric vehicle application 

3. Develop the electric propulsion unit and its control for application of electric vehicles 

 

Major Equipment:  

Necessary instruments, kits and apparatus are to be provided for conducting above said practical in a group 

of maximum four students. 

List of Open Source Software/learning website: 

 E-materials available at the website of NPTEL- http://nptel.ac.in/  

 MATLAB (Trial version): Software is useful for simulation and analysis of electrical systems  

 

Review Presentation (RP): The concerned faculty member shall provide the list of peer reviewed Journals 

and Tier-I and Tier-II Conferences relating to the subject (or relating to the area of thesis for seminar) to the 

students in the beginning of the semester. The same list will be uploaded on GTU website during the first 

two weeks of the start of the semester. Every student or a group of students shall critically study 2 papers, 

integrate the details and make presentation in the last two weeks of the semester. The GTU marks entry 

portal will allow entry of marks only after uploading of the best 3 presentations. A unique id number will be 

generated only after uploading the presentations. Thereafter the entry of marks will be allowed. The best 3 

presentations of each college will be uploaded on GTU website. 

 

isolated charger topology, Transformer less topology 


