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Objectives
• To learn the environmental impact and history of Electric Vehicles

• To understand the concept of Electric Vehicle and its types

• To study the configurations of Electric Vehicles

• To acquire knowledge about Energy Storages, Charging System, Effects and Impacts

• To appreciate the Electric Mobility Policy Frame work India and EV Policy Tamil Nadu 2019. 

Outcomes
• Appreciate the need of an Electric Vehicle

• Compare the different EV vehicle specifications in the market

• Choose the right motor, inverter and battery systems for EVs

• Workout the benefits of EV cost based on the Govt policy
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Environmental impact and history

• Environmental Impact of Conventional Vehicle

• Air Pollution

• Petroleum Resources

• History of Electric vehicles & Hybrid Electric Vehicles

• Conventional Drive-train System

• Rear Wheel, Front Wheel and All wheel Drive-train System
• Parts of Drive-train system
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Air Pollution
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On Board Diagnostics
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Petroleum Resources

Top countries with the largest oil reserves in 2019

1. Venezuela – 304 billion barrels. ...

2. Saudi Arabia – 298 billion barrels. ...

3. Canada – 170 billion barrels. ...

4. Iran – 156 billion barrels. ...

5. Iraq – 145 billion barrels. ...

6. Russia – 107 billion barrels. ...

7. Kuwait – 102 billion barrels. ...

8. United Arab Emirates – 98 billion barrels.
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Diesel Price Movement
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What Mobility Was Supposed to Mean…
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What It In Fact Came to Mean…
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Paved Roads, Highways, 
Gas Stations, Motels, …
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Suburbia, Fast-Food Restaurants, Taxis, Dealerships, Mechanics, …
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All This Was Preceded by ‘The Great Horse Manure Crisis’ of 1890s.
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But Innovators Were Already at Work…

Karl Benz seated on the 1885 Benz Motorwagen.Gottlieb Daimler in a motor vehicle constructed by himself in 1886. 
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…Resulting the First Disruption in Mobility.

Horse Carriages

2000

Source: Nakicenovic, N., 1986. The automobile road to technological-change - Diffusion of the automobile as a process of technological substitution. Technological Forecasting and Social Change 29 (4), 309–340.
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Why Was the Model T Successful?

SOCIETAL 

CONCERNS 

ADDRESSED BY 

MODEL-T

Safety
• Frightened and 

out-of-control 

horse could 

create havoc

• Overturning of 

carriages used 

to be common

Convenience
• Horses needed 

time to prepare

• Space for stable

• Difficult to 

maintain and 

operate.

Environment
• Manure on the street

• Dead horses left behind

• Fear of epidemics

iLovePDF

SRIP
C E

CE



Drivers of the First Disruption in Mobility

TECHNOLOGICAL 

ADVANCES OF 

1900s

High-

Strength 

Alloy Steel

Internal 

Combustion 

Engine

Mass 

Production
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Drivers of the New Disruption in Mobility

TECHNOLOGICAL 

ADVANCES OF 

2000s

Virtually Free 

Data Storage

Unprecedented 

Computing 

Power

Sensors, Cameras 

and other IoT DevicesDATA COLLECTION

DATA 

STORAGEDATA 

ANALYTICS
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History of Electric vehicles 

& Hybrid Electric Vehicles 

Thomas Edison aboard his own 1902 Studebaker Electric in the left

photo. Edison and his camping buddy Henry Ford also tried their

hand at an electric car and built at least one prototype before both

decided that the gasoline engine had a more promising future. One

factor was that electricity was not yet widely available outside city

centers, severely limiting the market for cars tied to that

infrastructure. Drivers could carry spare cans of gasoline for long

journeys, but spare batteries were a lot heavier per unit of energy.
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1923-1966 
Electric Vehicles
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Parts of Drive train system
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Key parts of Drive train system
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Front Wheel Drive (FWD)
• Pros:

• Extremely efficient in terms of cost, 
mass, space, and fuel consumption

• locating engine mass in front of the 
passenger compartment might improve 
crash safety.

• Cons:

• Tires tasked with acceleration have less 
friction available for turning and can 
wear out more quickly; heavy front 
weight bias compromises handling 
responsiveness.

1.Mauti Suzuki Alto

2.Chevrolet Beat

3.Hyundai Verna

4.Hyundai i10

5.Honda City

6.Honda Civic

7.Toyota Corolla

8.Mitsubishi Outlander

9.Maruti Suzuki Ciaz

10.Volvo S40
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Rear Wheel Drive (RWD)
• Pros: improves both steering feel and 

ultimate cornering grip; (mid- or rear-
engine): engine weight over drive 
wheels plus dynamic rearward weight 
shift during acceleration optimizes 
accelerative traction.

• Cons (Front engine): added mass, cost, 
friction, rotational inertia of driveshaft, 
and gearing

•Mahindra TUV300. ...
•Mahindra Bolero. ...
•Mahindra Scorpio. ...
•Tata Safari Storme. 
•Toyota Innova. 
•Ford Endeavour. 
•Toyota Fortuner....
•MG Gloster. 
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AWD Pros And Cons:

• Pros: Inherent traction advantage in all conditions, especially accelerating 
through turns and as engine power approaches or exceeds a level that can 
overwhelm two driven tires.

• Cons: Added cost, weight, rotational inertia, and friction reduce efficiency 
in all driving situations

•Mahindra Thar. 

•Mahindra Alturas. 

•Toyota Fortuner. ...

•Ford Endeavour. ...

•Jeep Compass. ...

•MG Gloster.
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End of Session-1

Any Questions?
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Types of Electric Vehicles

• Introduction to Battery Electric Vehicle (BEV)

• Definition BEV

• Necessity BEV

• Different between BEV and Conventional Vehicle

• Advantages of BEV

• Block diagram of BEV

• Hybrid electric Vehicle(HEV)

• Plug-in Hybrid Electric Vehicle (PHEV)

• Fuel Cell Electric Vehicle (FCEV)
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Introduction 
to Battery 
Electric 
Vehicle
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Electric Car !!

Motor

Inverter
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• Infrastructure development
• Bike friendly

• More public transports 

• metro, train, e-bus

• V2x enabled

• Personal Mobility
• E-bike

• E-vehicles

• Car sharing

iLovePDF

SRIP
C E

CE



iLovePDF

SRIP
C E

CE



Different between BEV and Conventional Vehicle 
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Block diagram of BEV 
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Hybrids
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Plugin Hybrid electric Vehicle(PHEV) 
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Plug-in Hybrid Electric 
Vehicle (PHEV) 
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Fuel Cell Electric Vehicle (FCEV) 
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End of Session-2

Any Questions?
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Electric Vehicles

• Configurations of Electric Vehicle

• Performance of Electric Vehicles

• Tractive Effort in Normal Driving

• Energy consumption. 

• Concept of Hybrid electric drive trains 

• Architecture of Hybrid Electric Drive trains

• Series, Parallel and Series & Parallel
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Configurations of Electric Vehicle 
iLovePDF

SRIP
C E

CE



iLovePDF

SRIP
C E

CE



Performance of Electric Vehicles
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Tractive Effort in Normal Driving 
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Power flow efficiency
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Hybrid Topologies
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Hybrid Topologies & features
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Power Split Hybrid
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Electric Propulsion Systems

• Types of EV motors

• DC motor drives

• Permanent Magnetic Brush Less -DC Motor Drives (BLDC) 

• – Principles, Construction and Working

• Hub motor Drive system

• Merits and Demerits of DC motor drive, BLDC motor drive
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Digital Validation -
Multiphysics
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Induction Motor

D.C. Motor

Permanent Magnet 

Motor

Reluctance Motor

Motor Types
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SERIES DC MOTOR

✓ Falls under the category of self-excited DC motors, and 

it gets its name from the fact that the field winding in 

this case is connected internally in series to the 

armature winding.

✓ PRINCIPLE : Whenever the magnetic field is formed 

approximately, a current carrying conductor cooperates 

with an exterior magnetic field, and then a rotating 

motion can be generated.

DC MOTOR : 

WORKING

https://www.youtube.com/watch?v

=LAtPHANEfQo
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BRUSHLESS DC MOTOR

✓ A brushed DC motor has permanent magnets on the 

outside of its structure(STATOR), with a spinning 

armature on the inside (ROTOR, containing 

electromagnet).

✓ A brushless DC motor is essentially flipped inside out, 

eliminating the need for brushes to flip the 

electromagnetic field.

✓ The control of the speed and torque is done by an 

‘electronic controller’.

https://www.youtube.com/watch?v

=bCEiOnuODac
BLDC MOTOR : 

WORKING
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PM SYNCHRONOUS MOTOR

✓ The principle of operation of a synchronous motor is 

based on the interaction of the rotating magnetic field 

of the stator and the constant magnetic field of the 

rotor.

✓ The magnetic field of the rotor, interacting with the 

synchronous alternating current of the stator windings, 

according to the Ampere's Law, creates torque, forcing 

the rotor to rotate.

https://www.youtube.com/watch?v

=Vk2jDXxZIhsPMSM : 

WORKING
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SWITCHED RELUCTANCE MOTOR

✓ Based on the variable reluctance principle.

✓ By changing the air gap between the rotor and stator, 

we can change the reluctance of the motor.

✓ Reluctance is nothing but a resistance to the magnetic 

flux. (Opposes the magnetic flux)

✓ As the magnetic flux have a tendency to flow through 

lowest reluctance path, therefore rotor always tends to 

align along the minimum reluctance path. 

https://www.youtube.com/watch?v

=23i0prqMfT0SR MOTOR : 

WORKING
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INDUCTION MOTOR

✓ Based on the principle of electromagnetism. It is 

called a ‘squirrel cage’ motor because the rotor 
inside of it – known as a ‘squirrel cage rotor’ –
looks like a squirrel cage.

✓ The main difference is that there is no electrical 

connection from the rotor winding to any source of 

supply. The required current and voltage in the 

rotor circuit are provided by induction from the 

stator winding. This is the reason to call is as an 

induction motor.

https://www.youtube.com/watch?v

=AQqyGNOP_3o
INDUCTION 

MOTOR: WORKING
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N vs T

CONTROL ALGORITHMS FOR MOTORS
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Control Methods for Motors
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Trapezoidal Control
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PERFORMANCE COMPARISON OF MOTOR DRIVE TECHNOLOGIES

• EV applications demand high efficiency, high torque density, high reliability, 
and wide speed range while reducing weight, complexity, efficiency and cost.

Motor Drives Pros Cons Application

DC Motors
✓ Uses DC supply from the battery in vehicles
✓ Motor drives, speed and torque control is simple

✓ Large and inefficient, maintenance requirements 
✓ Limited regenerative braking capacity

✓ Danavolt of Peugeot Citroen

Induction 

Motors

✓ Renowned for their simplicity, ruggedness, cheapness and 

reliability

✓ Low efficiency, low power factor, and low inverter 

usage

✓ Silverado of Chevrolet
✓ Durango of Daimler Chrysler,
✓ X5 of BMW
✓Kangoo of Renault

Permanent 

Magnet Motors

✓ High torque and power density, high controllability, low weight 

and size

✓ Limited reserve and high cost of rare earth 

materials

✓ Tino of Nissan
✓ Insight of Honda 
✓ Prius of Toyota

Reluctance 

Motors

✓ High reliability and  speed potential
✓ Can withstand  high temperatures and  mechanical stresses

✓ High torque ripples, acoustic noise, and high 

Electromagnetic Interference
✓ Commodore of Holden
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Performance DC PM IM SR

Power Density Low High Low Medium

Torque Ripple Low Medium Low High

Acoustic Noise Medium Low Low High

Overload Capacity High Medium High Low

Controllability High Medium High Low

Max Speed Medium Low High Very High

Speed Range Medium Low Medium High

Size Medium Small Medium Large

Reliability Low Medium High High

Efficiency Low High Medium Medium

0
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2
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DC Brushless PM IM SR

Cost Comparison of Motor on Scale of 1-5

0
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DC Brushless PM IM SR

Cost Comparison of Controller on scale of 1-5

Summary of Performance Comparison
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Hub Motor
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Top EV Cars

• https://www.topgear.com/car-
news/electric/top-gears-top-20-
electric-cars
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End of Session-4

Any Questions?

iLovePDF

SRIP
C E

CE



Thank You!
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R.Muruganandam, VP-R&D

Sona Comstar Automotive Technology, Chennai

Program on EV Technology and Policy – Day 2

14th May 2022
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Parts of Drive train system
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Introduction 
to Battery 
Electric 
Vehicle

iLovePDF

SRIP
C E

CE



iLovePDF

SRIP
C E

CE



iLovePDF

SRIP
C E

CE



Hybrid electric Vehicle(HEV) 
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Tractive Effort in Normal Driving 
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Hybrid Topologies & features
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Digital Validation -

Multiphysics
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Induction Motor

D.C. Motor

Permanent Magnet 

Motor

Reluctance Motor

Motor Types
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Control Methods for Motors
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Tesla – fully autonomous Car

• https://www.youtube.com/watch?v=tlThdr3O5Qo
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Session 4
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Energy Storages

• Electrochemical Batteries
• Battery Technologies
• Construction and working of Lead Acid Batteries
• Nickel and Lithium Based Batteries
• Role of Battery Management System (BMS)
• Battery pack development Technology
• Cell Series and Parallel connection to develop battery pack

Charging

• Battery Charging techniques
• Constant current and Constant voltage, Trickle charging
• Battery Swapping Techniques
• DC charging
• Wireless charging
• Maintenance of Battery pack
• Latest development in battery chemistry

Effects and Impacts

• Effects of EV
• Impacts on Power grid
• Impacts on Environment
• Impacts on Economy
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Electro Chemical Batteries
It is a device that can

• generate electrical energy from the chemical reactions

• use the electrical energy supplied to it to facilitate
chemical reactions

• These devices are capable of converting chemical
energy into electrical energy, or vice versa.

• A common example of an electrochemical cell is a
standard 1.5-volt

Cathode Anode

Denoted by a positive sign since 

electrons are consumed here

Denoted by a negative sign since 

electrons are liberated here

A reduction reaction occurs in the 

cathode of an electrochemical cell
An oxidation reaction occurs here

Electrons move into the cathode Electrons move out of the anode
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Lead Acid Battery

• https://www.youtube.com/watch?v=HhxtfULIO7c

Theory and working principle
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Nickel and Lithium batteries (Ni-Li)

• It is an experimental battery using a

• nickel hydroxide cathode and

• lithium anode. 

• The two metals cannot normally be used 
together in a battery, as there are no 
electrolytes compatible with both. 

• The LISICON design uses a layer 
of porous glass to separate 
two electrolytes in contact with each metal. 

• The battery is predicted to hold more than 
three and a half times as much energy per 
pound as lithium-ion batteries, and to be 
safer. 

• However, the battery will be complex to 
manufacture and durability issues have yet 
to be resolved
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Battery Management System (BMS)

• Safety

• Higher energy density 

(265wh/kg)

• Risk of catching fire – over 

charging – thermal 

runaway

• Performance Optimization

• Tight SOC range control

• Cell balancing

• Health monitor / Diagnostics

• SoH / SoC

• Communication

• OBC

• Inverter

• ECUs
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Battery Management System (BMS)
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Battery pack
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Battery Charging
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Battery ChargingiLovePDF
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Battery ChargingiLovePDF
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Battery Charging
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Battery Swapping TechniqueiLovePDF
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Charging Modes
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Liquid Cooled DC Super ChargeriLovePDF
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Wireless Charging
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Maintenance of battery pack
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Latest development in battery chaemistry
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Effects of EV
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Effects of EV iLovePDF

SRIP
C E

CE



Battery Composition iLovePDF
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Battery Technology Trend
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Solar Cell Charging iLovePDF
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Rare Earth Magnet demand and recycling rateiLovePDF
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Impact on Power Grid
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Impact on Environment
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Impact on Economy
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Impact on Economy
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Session 5
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Electric Mobility Policy Frame Work

• Government of India Electric Mobility Policy Frame work
• Global Scenario of EV adoption
• Electric mobility in India
• National Electric Mobility Mission Plan 2020
• Action led by Original Equipment Manufacturers
• Need of EV Policy
• Advantage of EV Eco system
• Scope and Applicability of EV Policy
• ARAI Standards for Electric Vehicle – AIS 038, AIS 039 &AIS 123
• Key Performance Indicator - Global impact
• Trends and Future Developments
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Global Scenario of EV adoption
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Electric mobility in India
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National Electric Mobility Mission Plan 2020

•Demand side incentives to facilitate acquisition of hybrid/electric vehicles Promoting R&D in technology including 
battery technology, power electronics, motors, systems integration, battery management system, testing 
infrastructure, and ensuring industry participation in the same

•Promoting charging infrastructure Supply side incentives

•Encouraging retro-fitment of on-road vehicles with hybrid kit
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Action led by Original Equipment Manufacturers
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Action led by Original Equipment Manufacturers
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Need of EV Policy
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Advantage of EV Eco system
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FAME 1 FAME 2

₹ 895 Crore
Apr’15 to Mar’19

₹ 10,000 Crore
Apr’19 to Mar’24

FAME – Total Fund Outlay

Component FY’20 FY’21 FY’22 Total

Demand Incentives 822 4,587 3,187 8,596

Charging Infrastructure 300 400 300 1,000

Admin. Expenditure (publicity & IEC activities) 12 13 13 38

Committed expenditure of Phase I 366 - - 366

Total (in INR Crore) 1,500 5,000 3,500 10,000

FAME II – Total Fund Outlay Split

Vehicle 

Segment
Vehicle Incentive Classification

Max. no. of 

vehicles to be 

supported

Approx. size

of battery

Total Approx. 

Incentive

Max. Ex-factory 

price to avail 

incentive

Total Fund

2 Wheeler Registered e-2W 1,000,000 2 kWh ₹ 40,000 ₹ 1.5 Lakhs ₹ 2,000 Crores

3 Wheeler Registered e-3W (including e-rickshaws) 500,000 5 kWh ₹ 50,000 ₹ 5 Lakhs ₹ 2,500 Crores

4 Wheeler
e-4W (Full electric) 35,000 15 kWh ₹ 150,000 ₹ 15 Lakhs ₹ 525 Crores

4W Hybrid Vehicle (PHEV, Full HEV) 20,000 1.3 kWh ₹ 13,000 ₹ 15 Lakhs ₹ 26 Crores

Bus e-Bus (Full electric) 7,090 250 kWh ₹ 5,000,000 ₹ 2 Crores ₹ 3,545 Crores

Total Demand Incentive (in INR Crore) ₹ 8,596 Crores

FAME II – Overview
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FAME II – Eligibility Criteria

Vehicle 

Segment

Transport 

Classification
Vehicle Segment

Vehicle Category 

(as defined by 

CMVR)

Vehicle Model Eligibility Criteria

Min. Range 

(km)

Max. Power 

Consumption 

(kWh/100 km)

Minimum

Top-Speed 

(km/hr)

Min. 

Acceleration 

(m/s2)

2 Wheeler Private usage e-2W L1 & L2 80 Max. 7 kWh 40 0.65

3 Wheeler
Public Transport e-3W

e-rickshaw &      e-

cart
80 Max. 8 kWh NA NA

Public Transport e-3W L5 80 Max. 10 kWh 40 0.65

4 Wheeler

Public Transport e-4W 

(Passenger Carrier)

M1 (Length < 4m) 140 Max. 15 kWh 70 1.04

Public Transport M1 (Length > 4m) 140 Max. 20 kWh 70 1.04

Public Transport
e-4W 

(LCV/ State Carriage/ Maxi Cabs etc)
N1 100 Max. 30 kWh 50 1.04

Indian Auto Homologation

Category L1
Means a motorcycle with maximum speed not exceeding 45 km/h and engine capacity not exceeding 50cc if fitted with thermic engine or motor power not exceeding 0.5 kilo 

watt if fitted with electric motor.

Category L2 Means a motorcycle other than Category L1.

Category L5
A vehicle with three wheels symmetrically arranged in relation to the longitudinal median plane with an engine cylinder capacity in the case of a thermic engine exceeding 50 

cm3 or whatever the means of propulsion a maximum design speed exceeding 50 km/h.

Category M1 Means a motor vehicle used for the carriage of passengers, comprising not more than eight seats in addition to the driver's seat.

Category N1 Means a motor vehicles used for carriage of goods and having a Gross vehicle Weight not exceeding 3.5 tons.
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Incentives & Subsidies on EV by State Governments

Delhi 

• E2W: Rs 5,000/kWh + scrappage benefits upto Rs 5,000

• E3W:  Benefits upto Rs 30,000

• In addition, No registration fees and road tax on all EVs

Gujarat

• E2W: Rs 20,000/kWh

• E3W:  Benefits upto Rs 50,000

• In addition, No registration fees and road tax on all EVs

Maharashtra

• E2W: Rs 10,000/kWh + Rs 15,000 early bird incentive + Rs 7,000 

scrappage + Rs 12,000 other incentives

• E3W:  Benefits upto Rs 30,000

• In addition, No registration fees and road tax on all EVs

Rajasthan

• E2W: Rs 5,000 for battery capacity upto 2 kWh and upto Rs 10,000 

for battery capacity more than 5 KWh

• E3W:  Rs 10,000 for battery capacity less than 3 kWh and upto Rs 

20,000 with more than 5 kWh battery capacity.

Karnataka, Andhra Pradesh & Telangana

• No direct subsidy to EV owners but is offering full exemption from 

road tax and registration fees for electric vehicles

Tamil Nadu

• 100% motor vehicle tax exemption for BEVs
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ARAI AIS 038 – Electric Power Train Vehicles Construction and Functional Safety

• Protection against electric shock

• Protection against direct contact

• Service disconnect

• Marking of High Voltage Equipment

• Protection against indirect contact

• Isolation resistance requirement for the 

coupling system for charging

• Protection against excessive current

• Functional Safety

• Creepage Distance Measurements

• Protection against Water Effects

• Washing

• Flooding

• Heavy Rainstorm
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ARAI AIS 039 Electric Power Train Vehicles– Measurement of Electrical Energy

• Initial charge of the Rechargeable Energy 
Storage System (REESS)

• Discharge of the Rechargeable Energy 
Storage System (REESS)

• Application of a normal overnight charge

• End of charge criteria

• Application of the Cycle and Measurement of 
the Distance

• Charge of the Rechargeable Energy Storage 
System (REESS):

• Electric Energy Consumption Calculation
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ARAI AIS 039 Type Approval of Vehicles Retrofitted with Hybrid Electric System

• VEHICLE WEIGHTMENT

• COAST DOWN TEST

• VISUAL INDICATION – diagnostics tell-tale

• GRADEABILITY TEST

• MASS EMISSION TEST PROCEDURE

• BRAKE PERFORMANCE

• MEASUREMENT OF PASS BY NOISE LEVEL

• TRACTION MOTOR TEST

• EMI TEST

• EMC TEST

• VERTICAL ORIENTATION OF DIPPED BEAM – HEAD LAMP

• REQUIREMENTS FOR CONSTRUCTIONAL AND FUNCTIONAL SAFETY

• REQUIREMENTS FOR RECHARGEABLE ENERGY STORAGE SYSTEM (REESS)

• WIRING HARNESS / CABLES / CONNECTORS
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Key Performance Indicator - Global impact
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Key Performance Indicator - Global impact
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Key Performance Indicator - Global impact
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Trends and Future Developments
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Semiconductor Chip content
iLovePDF

SRIP
C E

CE



Automotive Mega Trends

iLovePDF

SRIP
C E

CE



Connected Vehicle
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Autonomous Vehicle
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Shared Mobility
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Session 6
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Tamil Nadu E-Vehicle Policy 2019

• Tamil Nadu E-vehicle Policy 2019
• Vehicle Population in Tamil Nadu
• Objectives of EV Policy
• Policy Measures
• Demand side incentives
• Supply side incentives to promote EV manufacturing
• Revision of Transport Regulation of EV
• City building codes
• Capacity Building and Skilling
• Charging structure - implementing agencies
• Research & Development and Business Incubation
• Recycling Ecosystem – Battery and EVs
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Tamil Nadu E-vehicle Policy 2019iLovePDF
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Tamil Nadu E-vehicle Policy 2019iLovePDF

SRIP
C E

CE



Vehicle Population in Tamil Nadu
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Revision of Transport Regulation of EV
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Revision of Transport Regulation of EV
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Revision of Transport Regulation of EV
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Revision of Transport Regulation of EV
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Capacity building & Skill development
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Charging structure - implementing agencies
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Electric vehicle Research & Development and Business Incubation
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Recycling Ecosystem – Battery and EVs

iLovePDF

SRIP
C E

CE



Battery Recycling Process
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Battery Recycling Process
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Battery Recycling process iLovePDF
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In-wheel Motor
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PMSM Motor types

Radial Flux Motor

Axial Flux Motor
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Electric scooter – mid mount motoriLovePDF
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Electric scooter – Hub motoriLovePDF
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Hub motor – Exploded view

RH cover
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Electric Bike – mid mount motoriLovePDF

SRIP
C E

CE



iLovePDF

SRIP
C E

CE



Electric 3 wheeler – mid mount motoriLovePDF
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Electric Boat
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Electric Airplane
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Prices of E2W - Revised FAME II Scheme

Source: JMK Research

P

P
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Strong OEM plans for Electrification 

Takeaway Key Global OEM commitments to significant electrification by 2030
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Electrification across the vehicle segments

Source: Ricardo EDU Presentation 2021

Takeaway 3W, small/med PV segment can be addressed by 48V technologies, the rest need HV 
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The CASE Disruption Is Already Underway

31/07/21 159Technology Outlook for This Decade
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Objectives
• To learn the environmental impact and history of Electric Vehicles

• To understand the concept of Electric Vehicle and its types

• To study the configurations of Electric Vehicles

• To acquire knowledge about Energy Storages, Charging System, Effects and Impacts

• To appreciate the Electric Mobility Policy Frame work India and EV Policy Tamil Nadu 2019. 

Outcomes
• Appreciate the need of an Electric Vehicle

• Compare the different EV vehicle specifications in the market

• Choose the right motor, inverter and battery systems for EVs

• Workout the benefits of EV cost based on the Govt policy
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Thank You!
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