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Tractor volumes have been on the roll
for the past 6 months. This is one
segment of off road vehicles which has
shown a sharp recovery post COVID.
Various reasons being attributed to
this rise in sales are good monsoon,
govt. support to farmers with higher
MSP and good kharif crop. Major
gainers like Sonalika have posted a
growth of 51% in Sep 2020. Industry
experts are hoping for a record sale in
this financial year with around 8 lac
tractors. This one seems to be the real
bright spot in Indian
agri/manufacturing space.

This industry needs to adapt
electrification at the earliest. Major
driver for EV today is economics.
Favourable economics over total cost
of purchase is driving the smaller
formats of commercial vehicles in 2
and 3 wheelers.

The cost of diesel tractor on an
average is 7 lacs for 40 HP tractor
range. The cost of a 20kW power with
20kWH electric Li-Ion battery powered
tractor would be around 12 lacs at
current pricing of Battery and motors.

Dr Deb Mukherji (MD – Omega Seiki Mobility) presents
his analysis on the case for electrification of tractors in
India.

WHY TRACTOR INDUSTRY IN INDIA

IS RIPE FOR ELECTRIFICATION
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Case for electrification
of tractors

We find that the cost of Electric tractor works out to be 27%
cheaper over a life of 5 years [Total Cost of Ownership].
It means the cost of one tractor is fully recovered in 2 years.
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Apart from the savings on diesel, the other major benefit is the absence of
maintenance and servicing required by a diesel tractor. Due to rough usage in
different types of soils, bad roads etc. the maintenance and servicing costs specially
in the later years of life become significantly higher in case of diesel tractors.
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Tractor sales from Jan 2020 to Dec 2020
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Challenges foreseen are related to
technology readiness. The major parts
of EV are motor and powertrain as well
as battery with BMS. The maximum
capacity battery pack today in Indian
market is 10kWH. 
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Cost comparison of diesel vs electric
tractors over TCO of 5 years

Challenges with electrification of tractors

This would mean the tractor would
have to be equipped with two
individual packs for 20kWH. These
would be air cooled batteries. The
motor capacity envisaged is 20kW
BLDC type. The integration and
packaging of electric powertrain,
battery into the tractor is a challenge
as well, keeping in view the vehicle
dynamics. .
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Keeping the above in mind – design
and R&D in complete vehicle
engineering is recommended rather
than retrofitting existing vehicles with
electric kits.

Another interesting aspect in Electric
tractor would be battery swapping. In
India, the maximum percentage of
farmers with land holdings of less than
one hectare is 62% [National sample
survey office Min. of programme
implementation GOI report 2019].
These farmers usually use tractor on
rent or on pooling basis. The tractors
runs in an area of 5-10 acres. This
would be an interesting to have
swappable battery option in such cases
with charging station in the near
vicinity of the farmland. This will
facilitate battery swapping. A 15 Amp
battery charging device can be easily
installed at the charging point. 

Financing would be a hard sell. Due to
the new technology the financing
companies typically the NBFCs and
banks are not keen to lend for the EVs.
This needs to change with the
introduction of high quality vehicles
with mature technology. The financing
companies need to learn to
differentiate between a cheap low end
product [typically Chinese imports] and
a product backed by high technology
R&D OEM. This will take some time and
Govt. needs to play a role here. Also
subsidy should be included for tractors
as well.

Overall if an electrification of
10% tractors is considered in
India, this would be around
80,000 tractors annually. This
would mean a 10,000 Cr.
business opportunity for OEMs. 

This sounds very interesting!
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Financing of electric
tractors

One consideration to be kept in mind is that tractors in India are
used for commuting, trailer and also static generator applications,
apart from ploughing.
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While the resale value of a vehicle is a
valid consideration for customers, this
is a point of concern for financial
institutions as well. Electric vehicles go
for secondary sale in two scenarios:

– During the expected lifetime of
battery and vehicle: In case of vehicle
loan default, the financier takes
ownership of the asset or if the EV
owner wants to sell the in-warranty
vehicle for any reason. 

– After the battery warranty has
expired and battery life is over.

The financing institutions, banks,
NBFCs are reluctant to finance EVs.
One major reason is the quality of
vehicles. The EV space has been
dominated by low-end imports from
China which offer easy market entry
with low investment, making financers
wary of the life of the vehicle. However,
financing support is critical to
developing a sizable EV ecosystem in
the country.

“In India, as much as 80% of personal
vehicles and more than 90% of all
commercial vehicles are sold through
financing options. 

This article talks about the resale of light electric vehicles, i.e. two-wheelers and
three-wheelers powered by Lithium-ion batteries. It covers re-selling the pre-
owned vehicles during the warranty period, after the warranty period and
issues with establishing a secondary market for EVs.

RESALE OF ELECTRIC 2WS & 3WS

IN INDIA
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Re-selling the vehicle
during the battery
warranty period

Secondary market for electric vehicles

a. Financing – a problem area
for EVs
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Financers concerns are quite
understandable and EV industry needs
to address those by offering robust
high-quality electric vehicles”, says Deb
Mukherji from Omega Seiki Mobility.
Financing companies are worried about
their EMIs being paid on time as well as
the realisation of asset value in the
case of NPA as they look to cover their
risks by way of resale

Sameer shares that, “Prior to lockdown,
it was possible to sell an almost new
vehicle in good running condition in a
couple of weeks for up to INR 1 lakh,
with an average sale price around INR
70K. However, post lockdown with
lower incomes for drivers, there is very
little interest in second vehicles. The
price has gone down and a running
vehicle can take 3-4 weeks to sell at an
average sale price of INR 55K”.

One of the reasons for the lower price
is degraded battery quality as vehicles
were out of use for a prolonged period
during the pandemic, leading to battery
packs losing efficiency. To counter this,
Manappuram Finance is reselling the
repossessed vehicles through original
dealers.

“The vehicles are refurbished by the
dealership. We take an advance from
the dealers to ensure they regularly
charge the batteries to maintain it so
the vehicle can be re-sold at a decent
price”, says Dhirraj Agrawal of
Mannapuram Finance. This way the
financers can avoid the loss on the
asset. From a buyer’s perspective, a
discount in the range of INR 50K for
refurbished vehicle acts as an
incentive.
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b. Pandemic exacerbates
financers’ woes

Financers have also reported an
increase in loan defaults post-
pandemic. Sameer Aggarwal from
Revfin shares,  “From a loan
perspective, we were getting 80% of
the outstanding principal back prior to
lockdown. Now, it has come to about
60%”.

This post-pandemic Increase in loan
default further exacerbates the
financers’ difficulties given the very
limited demand for second-hand
passenger 3Ws. 
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With delivery services using EVs rapidly
picking pace, sometimes repossessed
passenger 3Ws are converted to
loaders to make a quicker sale. It does
entail extra expense in re-doing the
vehicle and registration changes, but
the vehicle is sold easily in comparison
to a passenger 3W.

It is not as challenging to handle
repossessed 2Ws, given the rise of
electric 2W fleet start-ups country-
wide. Micro-mobility services providers
and electric 2W aggregators are ready
to lap up the repossessed electric 2Ws
available at discount.

We received mixed opinions. One
reason for that is the nascency of EVs
in India and the lack of case studies to
determine the best way forward.

Nishanth Dongari – Founder of Pure
EV, told us that vehicle warranty runs
for 30,000 km to 40,000 km depending
on the model of the high-speed electric
scooter. Their company is currently
studying the vehicle and powertrain
data from customers who have driven
more than 25,000 km to understand
the behaviour of different parts
(powertrain components, battery, BMS,
connectors etc) over time upon usage.

Battery and motor cost make up for
more than 60% of the EV cost. After 5-7
years of usage, the battery reaches the
end of their first life and can be
refurbished to suit a secondary use. At
the same time, the motor and other
drivetrain parts also wear out, along
with the metallic and plastic parts of
the vehicle. Nishanth informs that a
high-speed electric scooter provides a
saving of INR 60K to 75K over its lifetime
of around 5 years. “Given the rate of
advancement of EV powertrain
technology, I believe it is best to invest
in a new vehicle at this time rather than
refurbishing an old one”, he adds.
While the battery goes for reuse, the
other parts need to be systematically
taken apart and handled.
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c. More demand for electric
loaders and 2Ws

We spoke to industry leaders and
consultants on their views on how to
handle the EVs after their battery
warranty and life is over? Does it make
sense to add a new battery to a 4-5-
year-old vehicle or is it better to scrap?

Re-selling the vehicle after
the warranty period
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Nitin Shrotri, CEO at automotive
consulting firm Quantum Leap
Consultants feels differently. He feels
that although it will take time
considering the product maturity and
life cycle of EVs, a market of pre-owned
EVs will surely come up in India. “The
batteries (most expensive part of the
EV) are warranted for 5 years on an
average, and the vehicles would still
have a lot of usable life left before it
needs to be scrapped. Normal
allowable life of ICE-powered 2W/3Ws
is around 15 years. As of now, none of
the e-2W or 3Ws has reached this
point, hence the trend is yet to occur
and be observed”, says Nitin.

At present, there is hardly any formal
infrastructure for the sale of pre-
owned EVs. While chains like
Mahindra First Choice and Shriram
Auto Mall have started providing
valuation and storage facilities, the
sales part requires more support.
“Players need to display and actively
sell EVs in their showrooms after
proper refurbishment, just like Maruti
True Value”, feels Sameer.

EV secondary market can benefit from
multi-brand chains. Multi-brand, multi-
segment outlets e.g. Sahara Evols, CK
Motors are already coming up in
primary EV sales. EV secondary market
needs similar formal push through an
organised multi-brand chain to
standardise the processes of
refurbishment and re-selling of pre-
owned vehicles.

According to Jeenit Mehta, who owns a
dealership of Kinetic Green in
Chandigarh – The scrap value of an
electric vehicle is between INR 5,000 to
15,000 excluding battery depending on
the condition of the parts. Replacing
the batteries and other worn-out parts
rather than scrapping the vehicle
altogether could be both economical
and environmentally friendly, however,
this will need OEM support,
foresightedness and an enabling
ecosystem.
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Currently, EV market is fragmented
with small independent dealerships
which makes it difficult to create
proper infrastructure for second-hand
sales. On top of it, the warranties,
quality and strength of the vehicle vary
significantly by the OEM, vehicles many
times lose form because of rough use
or the batteries degrade.

Establishing secondary
market for EVs
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A) A practical suggestion would be to
choose 2 Cathode streams for
sustained production of LIBs (Lithium-
ion batteries) in India. The nickel route
for high density where footprint and
weight are critical as for EVs and a
second stream of Lithium Iron
Phosphate (LFP) for stationary
application, ESS for Solar, Wind,
Inverters, 2 wheelers and 3 wheelers
etc. 

The machinery required to
manufacture the cells are the same
and a plant can switch from one
Cathode chemistry to another quite
easily. The effort should be to replace
Cobalt as an immediate target. Many
research efforts are currently
underway to avoid use of cobalt
altogether. An example would be a
Korean Company  working with Prof
Goodenough (Nobel Laureate for
invention of Li-ion battery) to
completely replace Cobalt with Nickel.

Abundant sources of Nickel exist in
Orissa, Jharkhand which are presently
being beneficiated by ore processors
like Nicomet. We also have assured
supplies of other raw materials such as
Aluminium, Iron compounds,
Phosphoric acid etc. Nickel is cheaper
than Cobalt and easily available. LFP is
indeed a product par excellence from
the safety point of view and stable
current output.

As of today, India is completely dependent on imports for Li-ion cells.
C.S.Ramanathan – a seasoned Battery Consultant has released a book
on “Manufacture of Lithium-Ion Battery (LiFePO4 based) – An
introduction for MSMEs” to provide guidance for MSMEs presently
making Lead-acid batteries to add a pilot scale production plant of Li-
ion cells. This interview covers his opinion and views on how the
challenges with respect to cell manufacturing can be overcome.

LITHIUM-ION CELL MANUFACTURING

IN INDIA
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Q) We do not manufacture Li-ion cells
in India as of today. Unavailability of
raw material, cell technology and
large capital investment are cited as
the reasons for the same. How can
India overcome these barriers to start
manufacturing Li-ion cells locally?

How to get started | Guide for MSMEs
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Only Lithium Carbonate needs to
be imported. 14,000 tonnes of ore is
reported to be available in Mandya
district of Karnataka as surveyed by
ASI/DAE. This awaits beneficiation and
manufacture of Lithium Carbonate. 
 The Central Government has
facilitated Khanij Bidesh organisation to
sign separate MOUs with Argentina
and Bolivia to ensure continued supply
of Lithium compounds. To get a correct
perspective, it is necessary to mention
that Lithium forms only 1.4% of the cell
weight.

Graphite used for Anode will be
available. Epsilon Advanced Materials is
putting up a plant in Ballari, Karnataka
for making anode grade Graphite with
a capacity of 60,000 TPY. Silicon,
another Anode material is available in
purified form.

The chemical industry in India is well-
developed. Chemical manufacturers,
pharmaceutical intermediate industry
and oil refineries can generate the
intermediates required to make the
organic solvents. New chemicals can be
developed at short notice by Research
institutions like National Chemical
Laboratory and Indian Institute of
Science.

The separator is a proprietary item
made of PP – PE composites and needs
to be imported for some time to
come.Technology for manufacture of
LIBs is developed by ISRO and CECRI
(under CSIR) and is available for
transfer to entrepreneurs.
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Technology for manufacture of LIBs is
developed by ISRO and CECRI (under
CSIR) and is available for transfer to
entrepreneurs.

Q) What are your reasons for
recommending LFP chemistry for
‘Make in India’?

A) LFP has the highest safety rating
among other cathode systems and has
a steady discharge curve. The raw
materials are available and cheaper
than costly Cobalt and Nickel. On the
downside, LFP has a lower voltage (3.2
V against 3.7 V of NCA) and lower Ah
capacity. This results in a weight and
footprint penalty. Additional number of
cells are needed to meet the voltage
and Ah requirement (about 30 %
higher than NCA) and is therefore not
likely to be accepted for high end EV
cars, mainly due to the higher weight
and higher volume occupied. LFP is
suitable for trucks and buses where a
higher battery weight is acceptable. Of
course, it is also suited for 2 wheelers
and 3 wheelers. 
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Many E-rickshaws are already installed
with LFP batteries. In stationary
applications like Inverters, Solar and
Wind energy storage, the LFP batteries
are already in use in a large scale in
India. Hence, I believe LFP has a good
future in India.

Imported cells are also assembled to
meet the demand for Energy Storage
of solar and wind power installations in
remote areas where batteries cannot
be attended to periodically. Every
entrepreneur can serve a niche area,
say, inverter, and solar and wind power
in the market they are already serving
presently.
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A) The MSMEs in the battery sector in
India control 40-50 % of the lead-acid
battery production at present. The new
technology offered by LIBs should be
taken as an opportunity by the MSMEs;
in addition to the lead battery plant,
setting up pilot plants of LFP/LIBs side
by side could generate handsome
revenue for them. Marketing will not
pose a problem since the demand at
present seems to be well over 450
million cells a year (import figures in
2019), and it will grow over the years.
There is a significant demand for
batteries used in inverter, E-rickshaws
etc where LIBs are being introduced in
place of Lead acid. 

A) A minimum of 500 -1000 cells per
day will be a viable proposition. 2-4
pilot plants for LIB manufacture could
generate such an output with an
investment of Rs 3-5 crores.
Investment is proposed in 3 tranches.

Q) What role do you think the MSMEs
can play in making India self-reliant in
Li-ion battery space (given we are
importing 100% of Li-ion cells at the
moment)?

Q) At what capacity can Li-ion cell
manufacturing become financially
viable for a business?

Q) Can you suggest a phase wise
approach for industry to increase
local value addition in the Li-ion
battery supply chain?

A) This is the only acceptable way in
view of the high investment cost. I
propose 3 tranches of investment at
intervals of 1-2 years. First stage will
be import of cells and assembling them
in India. This is already being done by
many entrepreneurs. The investment is
low at this stage. Welding and building
a BMS is the first step.
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In the second phase, slitting and
cutting of rolls of cathode, anode,
separator need a different skill set of
the operator. Such trained workmen
are available from ITIs and other
occupational training centres. Air
cooling to dissipate heat is adequate
for all small installations. Most electric
cars circulate 10% Ethylene Glycol
around the batteries kept on the floor
of the car. 

High voltage stationary installations in
closed spaces should have adequate
ventilation to keep the batteries below
the temperature threshold to prevent
thermal runaway conditions. At least 2
levels of protection – one at cell level –
Current Interrupting Device (CIDs) and
Positive Temperature Controllers (PTC)
and another at battery level – the BMS
exist. 

Forced ventilation for Stationary
systems and coolant circulation for EVs
to further control the temperature
should be standard adjuncts. Safety
gears when working at higher voltages
above 60 V are essential.

A) Yes. The BMS and BESS systems
essentially consist of PCBs and
electronic circuits. Such systems are
already being made by some of the
entrepreneurs. Awareness and training
of operators in welding as well as
operators making PCBs (electronics)
will be necessary in the first phase. 

Second stage involves import of rolls
of Cathode, Anode, Separator and
make cells and assemble them into
batteries. In the third stage, coating of
Cathode and Anode can be taken up.
Machinery for coating, drying are
added at this stage. The total
investment is estimated at Rs 3-5
Crores.
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Q) Will the MSMEs also need training
in additional components of a BESS
(Battery Energy Storage System), such
as thermal management system, BMS
etc?
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A) We are getting good numbers in
sales and people are appreciating our
design as well as the power and speed
offered by the motorcycle.We also
received hundreds of applications
across India to associate with us as
dealers. We are rolling out our
dealership network with very selective
partners who have a long term vision
with respect to e-mobility. Right now,
we are looking to add dealers in
Karnataka, Tamil Nadu, Kerala and
Maharashtra.

Noida based EV company One Electric launched its Made in India electric
motorcycle ‘KRIDN‘ in October 2020 and has started making deliveries.
We caught up with CEO, Gaurav Uppal to find out about the market
reaction and their experience since launching the electric motorcycle.
KRIDN offers a top speed of 95 km/h, with a 110 km range and comes at an
ex-showroom price tag of INR 1,29,000.

DISRUPTION IN TRADITIONAL

DEALERSHIP MODEL NEEDED TO

PUSH E-MOBILITY
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Q) What kind of market response has
KRIDN e-motorcycle received in the
last couple of months?

We found that more consumer
awareness is required with respect to
the total cost of ownership of the
electric vehicles, so people take a long-
term view when they compare EVs with
equivalent ICE vehicles than just the
difference in the sticker price. Along
with that, the lack of easy and
affordable financing options for electric
vehicles is a major challenge EV OEMs
face.

We are now raising funds for the
expansion of our production facility.
We aspire to start mass production of
KRIDN and leverage economies of scale
to bring our cost down. 

Q) Indian electric 2W scene has been
dominated by scooters, mostly low
speed. What main challenges did you
find in selling a high-performance
high-cost electric motorcycle?
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Well, the traditional vehicle dealership
model needs to be disrupted to Multi-
Brand and Multi-product for better
viability and after-sales services for
electric vehicles. To support the start-
up ecosystem in e-mobility, the EV
OEMs need to make strategic alliances
among themselves for mass
procurement of critical components
like cells and batteries. It will help them
negotiate better prices for quality
components, and lower the overall EV
price premium customer needs to pay.

Q) What is your outlook towards EV
penetration in the coming year 2021? 

We believe that EV adoption will gain
momentum in 2021 and green number
plates will become a common sight. At
One Electric, we have an immediate
target of achieving 500 Units of sales
by April 2021.

This, along with falling battery prices
will enable us to bring down the price
in the coming years. I feel that EV
players need to work together towards
building a robust ecosystem for EVs
and compete with ICE vehicles.
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Q) In your opinion, how can the
Indian EV industry come together to
facilitate a quicker adoption rate of
electric vehicles?
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CAN INDIAN EV COMPANIES MAKE

HEADWAY IN EXPORTS?

In FY 2019-20, over 6.77 lakh cars were exported from India.
During the same period, over 35 lakh two wheelers were exported.
More than 5 lakh three wheelers were also exported during this period.
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Industry experts analyse what it would take

India’s automotive sector is one of the largest in the world. India is the world’s 4th largest
car manufacturer and largest 2 & 3 wheeler manufacturer. Here’s a quick look at export
numbers:

China is home to the world’s largest EV market

A report notes that China is sitting on 40 million units
of auto production capacity. With domestic demand
running about half that level, state-owned
automakers are ramping up exports.
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According to an analysis by a website
that tracks China’s motor industry,
China exported more than 14 million
electric 2Ws in 2019 at a dollar value of
$2.8 billion USD. Tesla has managed to
start exports to Europe from its
Shanghai facility in 10 months since it
was opened as the first Tesla plant
outside of the US. 

Chinese EV manufacturers are also
expanding overseas, and as an
Oilnprice article notes – China
exercises control over a large part of
the global EV supply chain ranging
from battery metals sourcing, critical
mineral processing to battery
manufacturing.

China’s dominance in the chemical
production of battery-grade raw
materials stands at 80% of total global
production.

In 2019,  61% for cathodes, 86% of all
anodes (natural and synthetic graphite)
were produced in China while 100% of
all natural graphite anode was made in
China. Of the 136 lithium-ion battery
plants in the pipeline to 2029, 101 are
based in China, says Benchmark
Mineral Intelligence. When it comes to
electric car exports, numbers from
2019 show that the US led the market
with over 30% share.
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“In the vehicle category, I see export
opportunities in low-end formats of 2
and 3 wheelers which India already
dominates with ICE vehicles. We are
also in an advanced stage of discussion
for local manufacturing of our EVs in
the Latin American region. 

In the components category, I see huge
opportunities in India becoming a
global sourcing destination in
powertrain and electronics. The
ecosystem already exists in these
technologies – motors, electrical
accessories, drive lines and
electronics”, says Dr Mukherji.

Dr Mukherji also notes that modern
vehicles need a huge amount of IT
architecture as integration with
embedded software is the key to new
generation EVs. Indian IT workforce has
the experience of working for the
global OEMs from their India
engineering centres, that can be
leveraged to work on newly evolving
EVs, designing in-wheel motors,
controllers and electronics for Electric
cars.

Electric Vehicle Exports and EV
Component Exports 

Dr Deb Mukherji – MD at Omega Seiki
Mobility believes that rapid transition
from ICE to alternate fuel vehicles
largely dominated by battery
technology, is an excellent opportunity
for India to become a global hub of EV
manufacturing, something which did
not happen with IC engine vehicles.
Their company has been receiving
enquiries for its electric L5 3Ws from
countries like the UK, Greece, France,
Sub Saharan African countries and
Latin American countries like Peru &
Panama.

There are e-mobility related export
opportunities in two areas:
a. Vehicle Exports
b.Component Exports.
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We collected industry leaders’ thoughts to understand what kind of
opportunity lies in pursuing EV and EV component exports for the Indian
manufacturers and what would it take for India to become an export hub
for electric vehicles.
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Q) How is the EU certification for your
vehicle segment different compared to
getting a homologation certificate in
India?

A) The process is more or less the
same. We have designed and
developed the vehicle taking market
requirements into consideration. The
market has become environmentally
conscious and choosy in terms of
quality, reliability, durability and
features of vehicles. The weather
conditions, speeds, transmission
systems, design, visual appearance and
several other such aspects are
completely different from India.
Continuous design and development
efforts enabled us to quickly make
necessary upgradations to the vehicle
to suit EU requirements.

Q) What kind of market potential do
you see for GMW electric 3Ws in
Europe?

A) In the EU market, the current
logistics solutions for hyper-local
deliveries primarily consist of LCVs and
ICVs. Many firms have been testing and
trying smaller vehicles such as eCargo
bikes and drone deliveries, but there is
no proven model yet.

Exporting electric 3Ws

Bajaj Auto is the biggest Indian
exporter of ICE 2Ws and 3Ws. In FY
2019-20, it exported 47 per cent of its
production. In the EV category, the
company launched e-Chetak last year.
Although Bajaj has not launched an
electric 3W in India yet, a company
official shared that they are planning to
export electric 3Ws starting Jan 2021 in
response to the demand from
overseas markets.

One of the pioneers of EV
manufacturing in India, Hyderabad
based GMW has started to export its e-
3W Taskman SmartAuto to Europe
earlier this year. Although traditional
three-wheelers are used in the EU/UK
for specific use cases such as tourism,
exhibitions, campuses etc, GMW has
started to sell both passenger and
loader autos in these markets.

We caught up with COO Sri Harsha
Bavirisetty to find more about their
export experience so far:
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Sri Harsha Bavirisetty
COO, GMW
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Since this trend is not visible among
the offline retail players, businesses in
the UK and EU have started to use our
vehicles as food trucks and stores-on-
wheels to reach their customers
directly. This has created a unique
environment to expand our footprint in
both last-mile logistics and food truck
segments.

Exporting Electric Bicycles

Partha Choudhary shares that overall
India’s EV export is minimal at present
and cannot be scaled without
indigenous capability in tech and
manufacturing. In India, Hero Lectro
holds 80% share of the e-bike market
and has also made strides in Europe
through the acquisition of e-bike
companies in Germany and the UK.

Europe is already a big e-bicycle
market; more than 3 million e-bikes
were sold in Europe in 2019. Here, e-
bikes cost from anywhere between
2,500 Euros to 4,500 Euros depending
on the brand, components and
specifications – a price point that can
be economically matched in India. 

At the same time, Europe has emerged
as the second-largest electric vehicle
market in the world. The market share
of electric cars in Europe increased
from 6.8% to 7.2% after the quarter of
COVID lockdown, even as overall sales
of vehicles of all types plunged during
the second quarter.

With a clear need for small vehicles in
the delivery segment and increase in
demand for electric vehicles in the EU,
we are perfectly placed to create and
capture the last-mile delivery market in
the EU/UK. Our conversations with
logistics firms are going very positive,
we will soon start the pilots in the last-
mile delivery segment.

Q) 3. What are the current use cases of
GMW e-autos in the EU/UK market?

A) We are exporting both passenger
and loader e-autos. Passenger e-autos
are being used for the same tourism
and exhibition purposes. COVID-19 has
caused a steep increase in eCommerce
penetration globally. 
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Concluding Thoughts

To create a strong foothold in the EV
export market, we understand the
following pointers need timely
attention from India's EV industry:

- Development of indigenous
technology and manufacturing
capability for powertrain components
including motors and power
electronics components to control
quality and bring in cost efficiencies in
the long run.

- The Government needs to pitch in
with supportive policies especially for
battery manufacturing to realise the
vision of a fully Atmanirbhar India
where India makes products not only
for domestic but global markets
without depending on foreign imports.

However, the European e-bike market
is currently heavily biased towards
branded components (e.g. Bosch
motors, Panasonic cells, Shimano gears
etc.), and using these components can
ramp up the price significantly negating
the cost savings of making in India.

The winning strategy is to design and
develop high-quality components
indigenously to ensure reliability and
also realise the potential cost efficiency
of making in India. Hero Lectro aspires
to push the envelope via its own
designs and tech rather than relying on
importing off the shelf components for
its bicycles from China.

E-bikes offer a functional improvement
over regular push cycles and are also
free from the range anxiety that comes
with other segments of EVs, as one can
always paddle home. Hero Lectro is
hopeful that the Indian e-bike market
will also pick up with increasing
awareness about the environment,
health benefits and effectiveness of e-
bike solutions for the everyday short
distance commutes.
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Disclaimers:
Source: Vaahan Dashboard 
Jan 2021 Data (as per 1273 out of 1480 RTOs across 33 out of 37 state/UTs)
Data excludes low speed electric 2Ws

Top EV sellers of Jan 2021

Total Registered Electric Vehicle Sales - 16,131
e-3W cargo - 654

e-3W passesnger - 9,776
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HARMONIC POLLUTION AND ITS

RELEVANCE TO EV CHARGING

The presence of harmonics in the
electricity distribution grid is set to
become an increasing concern as the
penetration of EV increases. This
article in our Learning series aims to
answer basic questions about
‘Harmonic Pollution’ and its relevance
to the subject of EV charging.

We would like to thank Chandana
Sasidharan for explaining the concept
for our readers.

1. What is meant by harmonics and supraharmonics?

The electricity grid supplies AC power in the form of a smooth sinusoidal wave as
shown in Figure 1. This wave is said to have a frequency of 50 Hertz (Hz) as it repeats
itself over itself fifty times in a second. The AC power generated by machines in
thermal or hydropower stations is quite smooth in nature. However, electronic
components alter the shape of this AC power and cause distortion to the sine wave as
shown in Figure 2. The distortions are what constitutes harmonics.
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2. Why is it called harmonic pollution?

Harmonics is an undesirable effect. It is
not a phenomenon with any positive
impact and causes problems to the
electric equipment. The most
significant footprint left by harmonics is
in the decrease in the quality of power
supplied. Harmonics impacts the
Electromagnetic compatibility (EMC) of
electrical equipment, that is the ability
of the equipment and the system to
function properly. Harmonics disturbs
this ability and causes losses and
damage to components. It also causes
problems to the electricity grid
operation because it can cause faults
in the operation of protection relays.
As it is an outcome that is not wished
for and creates challenges, it is called
as pollution.

3. How is harmonic pollution relevant
to the subject of EV charging?

The presence of harmonics in the
electricity distribution grid is an
increasing concern as the penetration
of EVs is increasing. This is because EVs
have a lot of power electronics
equipment which help to convert the
grid AC power to DC power needed for
batteries. In simple terms, all EV
chargers cause harmonics as they are
electronic equipment. These harmonic
distortions can be injected into the
electricity grid if it is not monitored and
controlled.

Any device with power electronic
equipment can lead to harmonic
issues. This includes inverter driven air
conditioners and washing machines.
Most common household equipment
like television, microwaves etc also
causes some amount of harmonics.
This happens for any non-linear load,
that is, a load where the current wave
is distorted. The current drawn by a
non-linear load will fluctuate as the
impedance or opposition to current
changes, and cause harmonics.

To study the harmonics, we break
down the distorted sine wave into
smaller component waveforms, which
are at different frequencies than the
original sine wave. If the frequency of
the component sine wave is thousands
of times higher than the original
frequency, then it is called
supraharmonics, ie. these wave
components repeat themselves
thousands of times in a second. The
frequencies in the range of 2-150 kilo
Hz is classified as supraharmonics.
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5. What are the standards for
monitoring harmonic pollution?

Harmonics are subject to various
standards and regulations, which
include limits to the total harmonics
that can be injected by equipment and
compatibility standards for the
electricity grid.

Most of the international standard
organisations have developed
standards on power quality. These
standards specify some limits to
harmonic pollution, and its different
impacts such as flicker, voltage swell.
The most common of them are IEC
61000 and IEEE 519.

6. Is there a regulatory framework
around measurement and testing of
harmonic pollution causes by EV
chargers?

As the penetration of EV is increasing,
new standards are introduced to
control harmonic pollution from
electric vehicles. One of such upcoming
standards is the IEC 61851 which is
associated with the onboard chargers.
In the absence of standards specific to
EVs, the limits to harmonics given by
the existing standards like IEC 61000
will apply.

The harmonic pollution associated with
EVs dependent on the number of EVs
and the charging method. If a large
number of EVs are charging in the
same area, then the harmonic pollution
in that area will be more. Similarly fast
charging at high powers will lead to a
considerable increase of harmonics in
the local grid.

February 2021 Page 29

4. What are the implications of
harmonic pollution?

The implication of harmonic pollution is
that it is damaging to the electricity
grid, any equipment that is connected
to it, including the EV components. The
end results of harmonic pollution for
equipment are increased failures and
losses, which has a financial
implication. In the case of the electricity
grid, its impact is much more disruptive
in nature as it can lead to malfunctions
of the protection system. This can lead
to power failures, and power quality
issues in the distribution grid.
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A good charger design can reduce
harmonics. Using a PFC (power
correction factor) section in front of the
EV charger can help reduce the
harmonic distortion. A well-designed
quality charger would come with built-
in EMI (electromagnetic interference)
filters that suppress the high-frequency
noise and interference with other
devices.

7. What can Charging solution
providers do to cut harmonic pollution?
Charging service providers can take
adequate care in the selection of
chargers, and monitoring them. Low-
quality products, which do not conform
to any standards may be economical.
However, they may cause problems in
the long run to all equipment. It makes
sense to invest in creating quality
checks and ensuring proper
maintenance. More often than not, a
faulty operation can lead to an increase
in harmonics. The second step is to
periodically monitor the amount of
harmonics that is caused by the
chargers so that the service provider
can take adequate preventive actions
to limit the increase in harmonics.

Disclaimer – The views and opinions
expressed here are that of the
author (Chandana Sasidharan) and
do not necessarily reflect the official
position of her employer – Alliance
for an Energy Efficient Economy.
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DO YOU WANT
TO PROMOTE
YOUR
BUSINESS IN
THE EV
INDUSTRY?
We will help you put the word out

Advertise in
EVreporter 
e-magazine

Drop us a mail on
info@evreporter.com

OR 
fill up this form.

 
To know more about how we can
help you promote your brand,
visit our services page. 
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