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SSM Eve - Centre for E Vehicles
Objective:
1. To Research, Design and Develop Key Technologies related to
E- Vehicles.
2. To Conduct Seminars, Workshops and Awareness programmes
about E-Vehicle Technologies periodically by Industrial and
Academic Experts.
3. To Create Awareness about the various schemes launched by the
Indian Government for the Promotion and Adaptation of EVehicles in India.
Mission:
To become a Nodal Centre for E - Vehicle Technologies.
Vision:
To be a Centre of Excellence collaborated with leading Industries
in E-Vehicle Manufacturing.
***KEY MEMBERS***
Staff Coordinators:

sta

1. Prof A.RAJA
HOD/EEE, Director – SSM Eve
2. Mr.S.Ragupathy
AP/EEE, Event Coordinator
3. Mrs.R.Asha
SSMEve, Staff coordinator
Eve

Student Coordinators:
1. Ms. N. Manipriya
2. Ms. P. Mahalakshmi
3. Ms. V. Santhiya
4. Ms. S. Kalpana
5. Mr. M. Dharmapraksah
6. Mr. M.Gokulakrishnan
7. Mr. K.Ramakrishnan
8. Mr. R.Gopalraj

SSM Eve coordinator
Mrs .R.ASHA

Final year EEE
Final year EEE.
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HISTORY OF ELECTRIC VEHICLES
“The revolution for Electric vehicles changing the face of Automobile
Industries worldwide”.
It’s hard to pin point the invention of electric car to one inventor or country In
the late 1800’s the electric vehicle concepts slowly started evolving.
 First Electric Car: P1 in 1898 developed by Porsche Ltd.
 Break through

: Toyota Prius in 1997 by Toyota ltd.

ELECTRIC VEHICLE:
“An electric Vehicle which is also called EV uses one or more electric motors for its
propulsion by using the energy stored in rechargeable batteries .The power for the
electric vehicle propulsion are derived through a Battery, Solar Panels or an Electric
generator.”

TYPES OF EVS:
There are two basic types of EVs: All-Electric Vehicles (AEVs) and Plug-In Hybrid Electric
Vehicles (PHEVs). AEVs include Battery Electric Vehicles (BEVs) and Fuel Cell Electric
Vehicles (FCEVs). In addition to charging from the electrical grid, both types are charged in
part by regenerative braking, which generates electricity from some of the energy normally
lost when braking All-electric vehicles (AEVs) run only on electricity. Most have all-electric
ranges of 80 to 100 miles, while a few luxury models have ranges up to 250 miles. When the
battery is depleted, it can take from 30 minutes (with fast charging) up to nearly a full day
(with Level 1 charging) to recharge it, depending on the type of charger and battery.

IN GENERAL:
1. EVs (also known as plug-in electric vehicles) derive all or part of their power from
electricity supplied by the electric grid. They include AEVs and PHEVs.
2. AEVs (all-electric vehicles) are powered by one or more electric motors. They receive
electricity by plugging into the grid and store it in batteries. They consume no petroleumbased fuel and produce no tailpipe emissions. AEVs include Battery Electric Vehicles (BEVs)
and Fuel Cell Electric Vehicles (FCEVs).
3. PHEVs (plug-in hybrid electric vehicles) use batteries to power an electric motor, plug into
the electric grid to charge, and use a petroleum-based or alternative fuel to power the
internal combustion engine. Some types of PHEVs are also called extended-range electric
vehicles (EREVs).
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THE TECHNOLOGY BEHIND
The technology behind an Electric vehicle is very simple to
understand and imagine.
An Electrical Vehicle has:
 A Battery Bank Instead of a Fuel tank
 An Electric Motor Instead of a Internal Combustion Engine (IC engine)

The Key Components:
 Electric motor
 Inverter
 Battery
 Battery charger
 Controller
 Thermal systems for cooling
 Transmission systems (Electrical)
GENERAL BLOCK DIAGRAM:
Charger

Battery

Power
Converters

Electric
Motor

Transmission
Driveshaft

Wheels

The Electric vehicles have an electric motor instead an IC engine the vehicle uses a
larger traction battery to power the electric motor and it must be plugged in to
a charging station to charge. Since it runs on electricity the vehicle emits no
exhaust.
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EV SCENARIO – WORLDWIDE
The global stock of electric vehicles (EVs) reached 1 million in 2015 and
exceeded 2 million by the end of 2016 and its growing more than 13 Million at
the end of 2020.
The transportation systems accounts for about 30% of global energy use. Yet faster
growth is needed for EVs to fulfil their role in the global energy transition, both
through lowering vehicle emissions and boosting renewable energy use. This brief
outlines the technological and policy advances still needed for EVs to help drive the
transition to a sustainable global energy future.
Increasing reliance on EV batteries and charging stations would support higher shares
of solar and wind power, the key variable renewable energy (VRE) sources expected to
be prominent in future power grids.
Electric vehicle deployment depends on four concurrent strategies to ensure
maximum benefits:





Electrification of Existing Vehicles.
Provision of Sufficient Charging Equipment.
Decarbonisation of Power Generation.
EV Integration with the Existing Grid systems nationwide.

Early success with EV adoption in key countries and cities offers valuable lessons. For
example, policy packages can incentivise electric driving, not just electric buying. A
mix of pricing measures and regulations can work well, particularly in combination
with direct government support for infrastructure development. While public charging
facilities are important, most charging needs can be met without fast charging
facilities.
Table 1: World wide Increase in E- vehicles in millions
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BATTERY FOR EV
The choice of batteries depends on the Energy Density, Weight and Costs.
Electric cycles and low range mopeds have simple battery units while electric cars
deploy a large number of batteries.
Traditionally, most electric vehicles have used Lead - acid batteries due to
their mature technology, easy availability and low cost. However, since the 1990s
battery technologies have evolved significantly and several new types of batteries have
been developed. More recently, batteries using combinations of lithium ion and its
variations are gaining widespread acceptance due to better efficiency, reduced weight,
lower charging time, better power output, longer lifetime, and reduced environmental
implications from battery disposal.

The following four types of batteries are commonly used today in EVs:
 Lead Acid
 Nickel Cadmium (NiCd)
 Nickel Metal Hydride (NiMH)
 Lithium - ion (Li- ion) - has higher specific energy relative to the other battery types.

Battery Charging:
In low power applications the power conditioning which includes the AC to DC
conversion, the power control unit which delivers a variable DC voltage to the battery,
and various filtering functions are all carried out within the charger and can be
implemented at a relatively low cost.

Battery Management System (BMS) :
The Battery Management System (BMS) is tightly integrated with the battery.
It monitors the key battery operating parameters of voltage, current and
temperature.
It controls the charging rate to provide the required constant current / constant
voltage (CC/CV) charging profile.
It triggers the protection circuits if the battery's operating limits are exceeded,
isolating the battery if needed.
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Ecosystem for Electric Vehicles
1. MARKET :








Testing and certification
Vehicle Servicing
High capital cost and Financing
Electricity quality
Market for electricity storage
Consumer perceptions
Raw Materials for batteries

2. TECHNICAL :






Efficiencies of batteries
Driving range of EVs
Charging time
Safety
Environmental Impacts

3. POLICY :




Taxation of vehicles and components
Subsidies on fossil fuels
Electricity tariff policies

4. INFRASTRUCTURE:
 Charging infrastructure
 Smart Grids
 Battery recycling
 Dedicated lanes for Ev’s.
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Indian EV scenario
Various Schemes and Plans By Indian government for promotion of
E - vehicles in Indian Market:
National Electric Mobility Mission Plan (NEMMP) 2020:


Target of deploying 5 to 7 million electric vehicles in the country by 2020.



Emphasizes importance of government incentives and coordination between industry
and academia.



Target of 400,000 passenger battery electric cars (BEVs) by 2020 ~ avoiding 120
million barrels of oil and 4 million tons of CO 2.



Lowering of vehicular emissions by 1.3 percent by 2020.



Total investment required – INR 20,000 – 23,000 cr (approx 3 billion USD).

e-Rickshaw:


The Government of India announced the Deendayal scheme in June 2014, which
would help in the financing and procurement of the battery rickshaws in the
country.



In March 2015 the Motor Vehicles (Amendment) Bill was cleared establishing batterypowered e-rickshaws as a valid form of commercial transport.



3 wheeled vehicles run by battery power of no more than 4,000 Watts.



4 passengers, luggage of 50 kg and with a single trip under 25 kilometers.



The number of battery operated e - rickshaws in Delhi has risen from 4,000 in 2010
to more than 1,00,000 in 2014, and is now an integral part of the transport ecosystem in the state.



In January 2014, Tripura became the first state in India to regulate the functioning of
the e-Rickshaws.

FAME India Scheme:
The Department of Heavy Industry is administering the scheme “Faster Adoption and
Manufacturing of Electric and Hybrid Vehicles in India”, popularly known as FAME
India scheme since 01st April 2015.
Under the scheme, subsidy is being given to 11 cities for launching electric buses, taxis
and three-wheelers. The cities include Delhi, Ahmedabad, Bangalore, Jaipur, Mumbai,
Lucknow, Hyderabad, Indore and Kolkata, plus two cities – Jammu and Guwahati under
special category. The nine big cities in the list will be given subsidy for 40 buses each
while Jammu and Guwahati will get for 15 buses each. Subsidy for taxis will be given to
Ahmedabad ( 20 taxis), Bangalore (100 taxis), Indore ( 50 taxis) and Kolkata (200 taxis) –
based on their demand. Bangalore will get subsidy for 500 three wheelers, Indore for 200
and Ahmedabad for 20. This comes to a total of 390 buses, 370 taxis and 720 three
wheelers.
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FAME-II:
The aim of the program is to ramp up the manufacturing and adoption of EVs as
well as the charging infrastructure ecosystem in India.
FAME II increases the financial investment for EVs and mobility to 10,000 crore
($1.4 billion)—more than a 10-fold increase from 895 crores ($129 million) under
the past FAME I scheme. Also, 86% of the funds are set aside to be distributed as
an upfront incentive to reduce the vehicle cost.

FAME-II program was launched and aims to expand shared mobility, electric mobility and
electric vehicles (EV). India, like many counties, is shifting toward EVs and increased
mobility to reduce air pollution, carbon dioxide emissions, and fuel imports.
In a recent development, India may require all electric auto-rickshaws by 2023 and all
electric motorcycles by 2025, as proposed by NITI Aayog. Leading companies, such
as Mahindra, Hyundai and Hero Electric, are signalling support for the new targets with
announcing plans for vehicles tailored to the price-point of the Indian market or ramping
up domestic manufacturing.
This is definitely an area to watch since initial announcements of all electric vehicles by
2030 was made a few years ago, yet was never formally adopted.

Main Areas of Implementation under FAME II:
 Demand incentives to reduce the upfront initial cost of EVs
 Establishing charging stations and infrastructure
 Consumer awareness and promotion of EVs and shared mobility through IEC
(Information, Education & Communication) activities.

Key Points:



FAME II Duration
Fund Allocation
Nodal Department



Applicability



Localization




: 3 years (April 1, 2019 onwards)
: 10,000 crores ($1.4 billion)
: Department of Heavy Industry – responsible for planning,
implementation and review of the scheme
: Public transportation fleets; registered commercial vehicles
for buses, four wheelers and three wheelers.
: requires 50% of vehicle parts made in India
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Incentives Under FAME II
Table 2: Vehicle Categories Included for Demand incentives under FAME II

Demand
Category
of
vehicle

Type of
vehicle*

incentive
(INR/kWh
battery
capacity)

Buses**

EV

Four

EV,

Wheelers

PHEV,

(4W)

SHEV

20,000

Cap on
demand
incentive
(as %
cost of
vehicle)
40%

Maximum
number of
vehicles
to be
supported

7,090

Maximum
Approx.

ex-factory

battery

price to

size

avail

(kWh)

incentive
(INR)

250 kWh

20,000,000

EV: 15
10,000

20%

55,000

kWh
SHEV:

1,500,000

1.3 kWh

Three
Wheelers
(3W)
including

EV

10,000

20%

500,000

5 kWh

500,000

EV

10,000

20%

1,000,000

2 kWh

150,000

registered
erickshaws
Two
Wheelers
(2W)

* EV: Electric Vehicle, PHEV: Plug in Hybrid, SHEV: Strong Hybrid
** Demand incentive for buses will be based on the operational expenditure model adopted by the
State/City transport corporation
Source: NRDC
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National Electric Mobility Mission Plan
(NEMMP) 2020
India unveiled the 'National Electric Mobility Mission Plan (NEMMP) 2020' in
2013 to address the issues of
 National energy security
 Vehicular pollution
 Growth of domestic manufacturing capabilities.
Reiterating its commitment to the Paris Agreement, the Government of India has
plans to make a major shift to electric vehicles by 2030.
E-commerce companies, Indian car manufacturers like Reva Electric Car
Company (RECC), and Indian app-based transportation network companies like Ola are
working on making electric cars more common over the next two decades.

THE ELECTRIC CARS AVAILABLE IN INDIA ARE:
 Hyundai Kona Electric
 Mahindra e-Verito
 Mahindra e2o
 MG ZS EV
 Tata Tigor EV 2019
 Tata Nexon EV 2020

ISRO has tested a solar-powered hybrid car - modified Maruti Omni with a solar
panel platform installed on top of the car. The installation of this solar platform on
the car has been rated "awful" for its design.
The Hyundai Kona electric has the highest range of 452 km in a single
charge among the electric cars available in India.
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CHALLENGES FOR INDIAN Ev’s MARKET
CHARGING INFRA STRUCTURE:
The charging infrastructure for electric vehicles in India has not been fully
developed yet. There have been initiatives to set up community charging stations, as in
the case of Plugin India facilitated charging stations News reports have indicated about
plans to provide solar-powered charging points at the existing fuel stations of the country.
Charging infrastructure, mainly setting up of level 2 charging at public level shall
be the toughest challenge in terms of service integration for India. For normal charging,
the charging time poses a serious problem as it ranges from 6 to 8 hours whereas for fast
DC charging; cost & high renewable energy are the biggest factors which could pose a
problem. It is also assumed that 10% of the charging infrastructure required in India
shall be composed of fast charging station and rest 90% shall come from level 2 public
charging setups.
On 22 May 2018 Ather Energy launched its charging infrastructure service
in Bangalore called Ather Grid, with each charging station called 'Point'. The service is
open to all electric vehicles but has been deployed where Ather plans to launch its own

electric scooter.

COST ANALYSIS:
The cost of EVs is very high mainly due to the cost of Li-ion cells. The battery
packs are imported and cost a lot, about $275/KWh in India. This combined with
the GST of 28% and the lack of lithium in India, further increase the cost of batteries.
Most EVs in India provide a range of 110 km and cost between Rs 6-8 lakhs which
doesn't give any cost advantage compared to higher range cars in the same price range.

LACK OF RENEWABLE ENERGY AND GRID INFRASTRUCTURE :
In India electricity is mainly produced by burning coal, which produces a great
amount of greenhouse emissions. With the introduction of EVs and charging
infrastructure, the electricity demand will go up a lot and the whole point of introducing
EVs to reduce GHG emissions would be ineffective, if all this electricity was produced by
burning coal. Moreover, India’s Distribution companies hold debts and are unable to
suffice the energy requirement of the whole country adequately. If EVs were to enter this
equation, the sudden increase in electricity requirement would put extra load on these
companies. Moreover, there are a lot of factors that would go into deciding pricing of the
electricity as well the demand on the grid.

