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Hyderabad based Cellestial Emobility has grabbed 35M USD
valuation in its Pre-Series A fundraise. Led by Siddhartha
Durairajan and Syed Mubasheer, Cellestial had unveiled its first
Electric Tractor prototype in March 2020. The current order
book is around 1700 tractors, and deliveries to consumers
and 5 distributors across the country are expected to
commence this year. Next year, the company is looking to start
shipping the units to Canadian and Mexican markets. 

Magenta EV Solutions closed Series A from billionaire Dr
Kiran C Patel who committed over USD 15M. Founded in 2017
by Maxson Lewis and Darryl Dias, Magenta was seed-funded
by HPCL in 2018, incubated by Shell in 2019, and raised pre-
series funding from JITO Angel Network and LetsVenture in
2020. Magenta provides EV charging solutions and recently
launched a streetlamp integrated EV charger and a residential
EV charging solution for high-rises. Over the next months, the
company plans to introduce the world’s smallest EV charger.

 Altigreen Propulsion Labs has received investment from
the family office of fashion house House of Anita Dongre
Limited. Led by Amitabh Saran and Shalendra Gupta,
Altigreen develops  EV s  for last-mile transport in India and the
emerging markets. Earlier in March 2021, Bengaluru based
intra-city logistics player Cogos Technologies had announced
the inclusion of 1,000 EVs from Altigreen into its fleet.

Bengaluru-based electric vehicle fleet provider Lithium Urban Technologies acquired
end-to-end employee transport software provider SmartCommute. Before the
pandemic, around 30,000 employees in over 3,000 vehicles, across Bengaluru, Mumbai,
Pune, Kolkata, New Delhi and Hyderabad were commuting on a daily basis through the
SmartCommute platform, a company statement said.

News
Bytes
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In addition, each cell also houses several ancillary materials  (e.g., electrolyte,
separator, current collector) that assist the anode and cathode in performing the
energy storage and charge-discharge functions. 

While the energy storage capacities (specific energy density) of the anode and cathode
are the primary determining factors for the energy density of the EV battery pack and
therefore the driving range of the EV, the ancillary materials, as well as the module and
pack design also determine the total energy density of the EV battery pack. 

With the imminent electrification of the global transportation fleet, Lithium-Ion (Li-Ion)
battery technology is expected to play an increasingly important role in emerging
electric vehicles. Bloomberg NEF projected that in 2020, 2.7% of all passenger vehicles
sold globally would have an electric powertrain. This number is estimated to rise to
>25% by 2030, and >50% by 2040.  
  

THE BATTERY CHEMISTRIES
DRIVING ELECTRIC VEHICLES 
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This article by Ganesh Venugopal observes how we came to the battery
materials of today and how this space is poised to evolve going forward.

A typical EV battery is an
energy storage system (pack)
usually made up of several
modules consisting of
individual cylindrical (metal-
can), flat (polymer-laminate
pouch) or prismatic (metal-
can) Li-ion cells. 

Each cell consists of the active
electrode materials - the
anode and the cathode - which
perform the electrochemical
energy storage function of the
battery.  

Constituents of a Li-ion battery cell

In the next section, we examine the materials commonly used for each of these parts and the
latest developments in the area.

(c) Shutterstock
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Cathodes

Market analysis firm, Avicenne Energy projected that the 2020 production volume of
cathode materials was approximately 500,000 metric tons.

When Li-ion batteries were introduced into portable electronic products, the M in
LiMO was primarily Cobalt (as in Lithium Cobalt Oxide – LCO or LiCoO2), with
Manganese (as in Lithium Manganese Oxide – LMO or LiMn2O4) also being used in
niche devices. 

In the pursuit for higher energy density cathodes, Nickel Cobalt Aluminum (as in
LiNi0.80Co0.15Al0.05O2 - NCA) and Nickel Cobalt Manganese (as in LiNixCoyMnzO2
(x+y+z=1) - NCM) chemistries were introduced. 

Early electric vehicles like the Nissan Leaf utilized LMO cathodes in flat cells to form
packs providing a driving range of <100 miles per charge. The battery pack was made
by AESC, a Nissan and NEC Corp. collaboration. At around the same time, Tesla
teamed up with Panasonic Battery and introduced cylindrical-cell NCA containing
batteries with a higher driving range (>200 miles per charge). The higher driving range
was achieved at a significant price premium.

EVs with NCM-based batteries soon followed, introduced by battery manufacturers
like LG, Samsung SDI and SK Innovation. While the early versions of this chemistry,
with 1:1:1 Ni:Co:Mn ratios (NCM 111), had lower energy densities compared to NCA,
the NCM class of materials is versatile in that the metal compositions can be adjusted
to achieve higher energy densities. This opened a wide variety of possibilities to
enhance energy densities, progressing from NCM 111 to NCM 523, 622, 712, 811.

Lithium metal oxides (LiMO) have been the work-horse cathodes for at least the last
four decades and will continue to be on the materials roadmap for the foreseeable
future. 

Another advantage to making this transition is that the Cobalt content of the cathode is
reduced. In addition to being the most expensive metal in the cathode, cobalt is also
burdened by its questionable mining practices. NCM chemistries are expected to
carry EV Li-ion batteries well into this decade, enabling higher density batteries
at lower prices.
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In parallel, another cathode material, Lithium Iron Phosphate (LiFePO4, LFP), has also
found its place in the commercial EV battery product space. While lower in energy
density, LFP is lower in cost and has better inherent thermal stability and safety
characteristics, compared to NMC materials. Chinese battery makers like CATL and
BYD have successfully commercialized LFP batteries in several EVs in China. Recently,
base Tesla Model 3s sold in China were reported to be shipping with LFP batteries.
The higher thermal stability of the LFP batteries allows for simpler pack designs. In
some cases, like the BYD Blade battery, LFP containing cells can be directly
integrated into packs (Cell2Pack), by-passing module-level packaging. This
approach lowers costs and allows higher packaging efficiency, which translates to
improved energy densities and driving range, compared to conventional LFP packs. 

Anodes

In comparison to cathodes, anode chemistries have been relatively less varietal.
Carbon (C) materials, like amorphous Carbon, Natural Graphite and Synthetic
Graphite have been the work-horse anodes, since the introduction of the first
commercial Li-Ion batteries in the early 1990s. That trend has continued through to
the present day, with advances in the processing of these materials leading to
significant improvements in capacity and safety performance over the years. 

A more recent trend is the introduction of Silicon (Si) into Graphite (C) anodes, to
enhance energy density. To date, these C-Si anodes are a small minority in commercially
sold EV batteries. 

Another anode of note is a low voltage LiMO called Lithium Titanium Oxide (Li4Ti5O12 –
LTO), which is known for its high thermal stability and long calendar life. The lower
voltage of LTO, compared to the afore-mentioned LiMO cathodes, allows battery makers
to use it as an anode with higher voltage LiMO cathodes. However, LTO batteries have
lower energy densities than C or C-Si based batteries. They have found their niche in
other applications like electric buses and stationary storage. 

 

The EV market analysis firm RhoMotion estimates that the approximate present-day
utilization of cathode materials is: NCM: 60%, LFP: 25%, NCA: 14% and LMO:<1%. 

Avicenne Energy projected that the 2020 production volume of anode materials was
approximately 324,000 metric tons.

RhoMotion estimates that the current utilization of anode materials is: Natural
graphite: 53%, Synthetic Graphite: 43%, Silicon (as additive to Graphite): 3%, LTO: 1%. 
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While the active materials selection sets
the base line for the storage capacity
and driving range for any EV, ancillary
components (i.e., separators,
electrolytes, current collectors etc.)
determine the optimum and safe
utilization of the storage capacity. 

These components are tailored to
ensure that the energy can be delivered
to the vehicle at high enough power
densities to achieve the desired
propulsion. Optimum design of these
ancillary components is also essential to
achieving the desired charge rates for
the batteries, both from external
charging and regenerative braking.

The high energy storage electro-
chemistries in Li-Ion batteries also
introduces an inherent thermal stability
issue in these systems. Overcharge or
internal shorting of any cell could lead to
a thermal runaway event and battery
failure. On rare occasions, this failure
mechanism could result in vehicle fires.
Preventing and managing these runaway
events has been possible due to careful
engineering of the active materials, as
well as the ancillary components. Both
the charge-discharge capabilities and
the safety aspects of the cell can be
managed at the cell, module and pack
levels as discussed further.  

Cylindrical can cells have been
standardized to two sizes, 1865
(18mm diameter x 65mm tall) and
2170 – both are used mostly by
Tesla in battery packs made by
Panasonic. Larger 4680 formats
have been planned for production
both at Tesla and Panasonic
factories. These larger cells allow for
higher packaging efficiencies and
higher energy densities, with a
projected 15% increase in driving
range while also reducing
production costs ($/kWh). To
optimize power, other cell design
parameters, like current collectors
and tabs also must be tailored.

Three cell formats have been adopted
for building EV battery modules and
packs. 
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Ancillary Components Cell, Module & Pack Design
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Flat or pouch cell form factors are used by most other automotive manufacturers,
including Ford, GM, Kia, VW, TATA-JLR and Hyundai - with battery packs
manufactured by the likes of LG, SKI and CATL. 

To a lesser extent, prismatic (rectangular cross-section) can cells have also
been used in some battery packs made by Samsung SDI and BYD for cars made by
BMW BYD and Fiat. 

Module and pack design, including the Battery Management System electronics
and software, also play a key role in optimizing driving range, charge rates and
thermal management to manage the safety and lifespan of the battery packs.
Finally, cell, module and pack designs also take into consideration production costs. 
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Emerging Materials & Roadmap

For the near future, NCM cathodes and Graphite (with Silicon additive) anodes
are expected to be the most favored chemistry for EV Li-ion batteries, with a
trend to increasing Nickel and reducing Cobalt in the NCM and increasing
Silicon in the anode. Beyond NCM 811, NCM 955 materials are also in the pipeline.

BNEF estimates that the average production cost of an EV battery pack was <$150/kWh
in 2020 and will dip below $100/kWh in 2023 – compared to >$1000/kWh in 2010.

https://evreporter.com/


For anodes, a gradual increase in the Si
content in C-Si materials could eventually
lead to an all-Silicon anode. Improvements
beyond Si anodes would most likely
require transitioning to Lithium metal as
in a Lithium-Metal battery. To enable
Lithium-metal batteries, another
innovation, the solid-state electrolyte,
would have to be developed successfully
and in parallel. Several materials science
challenges need to be addressed to
progress along the EV battery chemistry
roadmap. With the current push for
electrification of the global transportation
fleet, the race to commercialize the next
big battery chemistry is well underway.
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Further increases in capacities with LiMO
materials will require a transition to so-
called excess Lithium composition
materials in perhaps 3-5 years. While most
of the LiMOs discussed thus far contribute
one Lithium-ion per molecule to the
energy storage process, the excess-Li
materials contribute more than one
Lithium-ion per molecule for Lithium-ion
storage, thereby providing an avenue for
increasing energy density. Concurrent
advances in electrolyte technologies, i.e.
high-voltage electrolytes, would also be
required for some of the emerging LiMO
cathodes. Even further increase in
cathode capacities will require a move
away from LiMO materials to materials like
Sulfur and Oxygen. 
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PRODUCTION LINKED INCENTIVE
SCHEME FOR ACC MANUFACTURING
In the Union Budget 2021-22, presented in February 2021, the Finance Minister of India
announced an outlay of INR 1.97 Lakh Crores for the Production-Linked Incentive (PLI)
Schemes for 13 key sectors, aiming to boost local manufacturing and generate
employment opportunities for the country’s youth. The current plan as a result of PLI
schemes would lead to a minimum production of over INR 36 Lakh Crore in 5 years. 

In May 2021, Cabinet approved the DHI proposal for the implementation of the
PLI Scheme for 'National Programme on Advanced Chemistry Cell (ACC) Battery
Storage’. The scheme is aimed at achieving a manufacturing capacity of 50
GWh of ACC and 5 GWh of Niche ACC with an outlay of Rs.18,100 crore. Each
selected manufacturer would need to commit to set up an ACC manufacturing
facility of a minimum 5 GWh capacity and ensure a minimum 60% domestic
value addition at the project level within five years. 

A detailed deployment plan is expected to be released in the coming weeks.
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The scheme is end-use agnostic as the manufacturing can be done both for domestic
use and export purposes. It helps foreign manufacturers to consider India as an
alternative and a cost-competitive exporter over China, which is currently the focal
point for battery manufacturing. 

Global firms such as Panasonic Corp, LG Chem Ltd and CATL Ltd are still to make any
announcements about setting up lithium-ion cell manufacturing in India, whereas
Indian firms such as Tata Chemicals, Amara Raja Batteries and Exide Ltd have
announced plans to make lithium-ion cells and batteries in the coming years. 

Though the Government's intention is to push the manufacturers through the
eligibility criteria of scale and local value addition, the eligibility criteria would create
challenges for manufacturers without an existing manufacturing and export base in
India. These concerns have been raised by some top players.

Manufacturers might also raise concerns about whether technology adoption and
testing standards are in line with Indian conditions. 

The battery manufacturers are also pushed towards localisation by the phased
manufacturing programme (PMP) where the manufacturers get duty protection for a
certain period of time. However, the timelines set under PMP need to be extended to
provide equal opportunities to new entrants. 

There is also a need to incentivize the downstream players to promote developing an
ecosystem for battery manufacturing. The Production Linked Incentive scheme for the
battery manufacturers needs to be coupled with other financial schemes for the
peripheral manufacturing companies to overcome steep interest rates, higher logistics
costs and poor infrastructure. A collective approach would develop the competency
for providing value-added materials for local manufacturing in India. 

Some Observations

About the author 

Preetesh Singh, Manager at Nomura Research Institute Consulting
and Solutions India. He can be reached at preetesh.singh@nri.com

Extensive contribution by Shravan Banot, Deputy Senior Consultant at NRI
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Solid Power, a producer of solid-state batteries announced a $130M Series B
investment round led by the BMW Group, Ford Motor Company and Volta Energy
Technologies. Ford and the BMW Group have also expanded existing joint
development agreements with Solid Power to secure all solid-state batteries for
future electric vehicles. Solid Power is currently producing 20 ampere hour (Ah)
multi-layer all solid-state batteries on the company's continuous roll-to-roll
production line, which utilizes industry standard lithium-ion production processes
and equipment. Both Ford and the BMW Group will receive full-scale 100 Ah cells for
automotive qualification testing and vehicle integration beginning in 2022.

News
Bytes
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UK based Saietta Group, a specialist in Axial Flux Technology (AFT) electric
motors announced a partnership agreement with Padmini VNA, one of India’s Tier
1 automotive suppliers. The agreement will see Padmini partner with Saietta to
develop new opportunities in India’s electric 2W market. AFT is designed to deliver
the power and torque required by 100cc+ 2W at 48V-120V. It is liquid-cooled which
means it has a significantly higher continuous power than air cooled e-motors in the
hot and humid Indian temperatures.

Chinese battery maker CATL said that it will start manufacturing sodium-ion batteries
later this year. 

China's State Administration for Market Regulation (SAMR) approved the National
Standard for Battery Swap Safety Requirements for EVs (GB/T 40032-2021).
The standard, drafted by companies including NIO, Beijing Electric Vehicle Co Ltd,
and Geely, will come into effect on Nov. 1 2021, specifying safety requirements, test
methods, and inspection rules for battery swappable electric vehicles. Source

Two 20 Ah all solid-state battery cells for the BMW
Group and Ford Motor Company, produced on Solid

Power’s Colorado-based pilot production line.
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FINANCING ELECTRIC VEHICLE
START-UPS | GETTING A
FINANCIER'S PERSPECTIVE
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We are an impact-focused NBFC keen to
support early-stage companies. In our
portfolio, nearly 60% of the companies
have a vintage of under 3 years. We
support early-stage companies because, as
a start-up ourselves, we empathise with
their teething issues, appreciate the
difference they are trying to make and
importantly understand their need for
innovative capital solutions. 

Within cleantech, we see the EV as an area
wherein we feel that our support will not
only be critical for the success of many
startups but also be catalytic for other
debt providers to lend to this space.

Why makes e-mobility an area of
interest for you, as a financier?

Bengaluru based UC Inclusive Credit is an NBFC looking to finance
companies in the electric vehicle and cleantech space. They have already
lent to Euler Motors in Delhi and to Promethean Spenta Technologies in
Pune. This QnA with Deepak Srinivas (Co-founder & Head - Operations)
aims to explore a financier's perspective.

What kind of financial support do
you provide to the start-ups in the
EV space?

We generally provide term loans and
revolving working capital facility.
Having said that, we are happy to work
with companies and co-create debt
solutions that are in the interest of
companies.

We are looking to support OEMs (2W and
3W manufacturers), mobility solutions,
charging infrastructure companies and
solution providers, Battery solutions
related companies i.e. (manufacturing,
swapping, tech interventions), EV
component manufacturing etc. In nutshell,
open to support any idea wherein external
debt capital will make sense for them. 

What kind of start-ups are you
looking to support in the electric
vehicle domain?

In fact, we work very closely with the
companies to make them understand the
pros and cons of taking external liabilities
at early stages.

https://evreporter.com/


That is true. The reason is that hardware companies like OEMs and other manufacturing
companies have long gestation cycles and run the risk of technology obsolescence
especially in a fast-evolving space like the EVs. Having said that, most companies
today keep themselves abreast with the latest technological developments and are
flexible enough to adapt. Government is also increasingly focused on making India a
manufacturing hub for EVs whilst tackling the problem of employment, environment and
fuel bill in the process. In general, India is not renowned as a product hub. We reverse
engineer, which is also a talent by the way but there is more value in creating something
original. We see this trend in the EV space and are keen to push the momentum.

Software product companies are able to demonstrate monetization of their products
much earlier in their development phase. This gives them visibility of cash flows which is
important for any financial stakeholder – debt or equity.

Copyright © 2021 EVreporter. All rights reserved.

Getting financial support is way more difficult for hardware companies than
software product companies. Many start-ups in the EV domain also feel the
same. What’s your take on this issue?
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For a start-up, what would be the
right time to connect with you?

There is no right time as such but
generally, the conversations can be
more fruitful if they transpire upon the
closure of an equity round. Startups
can reach us at info@ucinclusive.com.
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Not very different from what we expect
from any other companies that we support
– Passionate promoters, market
opportunity, viable business models,
financial validation in the form of an equity
investment, and more importantly the
justification for debt. What also gives us
confidence are revenues and cash visibility.

What all do you expect EV start-ups to
bring to the table for you to put in
money?
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EKKO GROUP INTRODUCES EV
SUBSCRIPTION PLATFORM FOR
FLEET OPERATORS / CORPORATES

How does a business benefit from EKKO's EV subscription model?

Utilizing our platform frees the fleet operators from using their Capex for traditional
purchase option. They can use the vehicles, upgrade them with ease and return them
at any point in time. We want the operators to focus on their core business, operate
asset-light and be profitable. The companies we tie up with will have peace of mind in
terms of maintenance and service.

Electric two-wheelers and three-wheelers are soon becoming the preferred
vehicles for hyperlocal and last-mile deliveries. To help fleet operators and
corporates conveniently uptake electric vehicles, EKKO Group has introduced
an EV subscription platform to help businesses with their delivery needs.
Having onboarded players like Delhivery and Dominos, EKKO Group is looking
to add 20,000 e-2Ws to its fleet pan India by end of this fiscal year. 

Copyright © 2021 EVreporter. All rights reserved.
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What kind of companies can avail EKKO Group's EV subscription?

The value EKKO Group Inc brings is a complete plug and play solution. We
understand fleet operators needs, requirements, challenges and most importantly
cost savings. Logistic companies of all sizes including 3PL, last mile, first mile
deliveries which include Food/meat/eCommerce/pharmaceutical delivery will benefit
from our platform. We are looking at bike taxi services as well. 

Current Tie-ups in B2B space - As of now, we have acquired EVs from Hero Electric.
For charging and swapping, we have tie-ups in place with P2Power and Sun Mobility.

  

June  2021 
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Al Vaks - Serial Entrepreneur and
Innovator with over 20 years of
experience in the B2B market.

We operate in India, UK and the US, and can be reached at
www.ekkogroupinc.com or info@ekkogroupinc.com.

We are looking for corporate partners/OEMs in the electric 2W, 3W and 4W
category. We also invite battery technology innovators and software IoT companies
to engage with us. Our focus is on collaborating with Indian companies only and
also provide them exposure to other regions such as the US and UK. EKKO is
willing to open doors for OEMs to expand in the local and international market.

Vinod M - 15 years of experience in
procurement and business development
in the international market.

Leadership Team

https://evreporter.com/
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Low cost AC Charger for EVs - The BIS committee for EV charging standards has set
a target price of less than Rs. 3500 for a smart AC charge point for e2W and 3W. This
Low-Cost AC Chargepoint (LAC) allows up to 3kW of power output. User’s smartphone
will communicate with the LAC via low-power Bluetooth and link to a backend where
payment and analytics are enabled. The LAC device can be deployed in any place
where a 220V 15A single-phase line is available – mainly targeting parking lots of
metro and railway stations, shopping malls, hospitals, office complexes, apartments
and even shops. Several Indian manufacturers are on board to make this device. The
formal release of the standards is expected in a couple of months after completion of
field and durability trials of sample products.

XProEM and ZiptraX CleanTech entered a strategic partnership to recycle India's Li-
ion battery waste. The tie-up will combine the logistics, battery collection network and
physical separation process of Ziptrax with proprietary chemical recycling technology
and direct restoration technology from XProEM. The companies will be looking to raise
USD 2M in 2021-22, with an aim to build a processing capacity of over 1,500 TPA by
next year. They have set a target to recycle 5,000 tonnes of batteries by 2025 and
generate revenues of close to Rs 250 crores (at current prices) with a significant market
share in second-life battery repurposing as well as cathode production.

MeMe EV Pvt Ltd is planning a soft-launch of its ride-sharing service,
using low speed electric 2 wheelers, in the month of June 2021. The
service will be launched in Mumbai, Hyderabad and Chennai initially.
They are currently inviting individuals to be a part of the business
as franchise partners or through investment in the bikes. 
More about MeMeBike or submit interest to explore the opportunity.

Welectric and MoEVing announce a partnership for electrification of last mile delivery
operations. Welectric will provide 1,000 electric 2Ws on lease with after-sales and
maintenance support. The start-up is working closely with OEMs like Hero Electric,
Ampere and Okinawa.

MG Motor and Attero tie-up for responsible recycling of EV batteries in India.
MG India had earlier announced similar tie-ups with Umicore and TES-AMM India.
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A vehicle fitted by Electric Retro-fitment
kits uses almost the entirety of the body
frame from the original vehicles. It
provides the same economic and
environmental benefits which a new
electric vehicle of similar specification
provides, while also enabling the re-use
of body parts and materials which
are otherwise disposed of. This is
beneficial in reducing both - the cost of
acquiring a new electric vehicle and the
quantity of scrap generated out of old
vehicles. 

FAQS ABOUT RETROFITMENT OF
ELECTRIC 3WS
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Envirosmart is a Hyderabad based startup providing retrofitting kits and services to
convert ICE based 3 Wheelers to electric. They are among the first players in the
country to get ARAI certification for their retro fitment kits. In this QnA, its founder
Avinash Reddy answers the most frequently asked questions about retrofitting 3Ws.

Why retrofit? What are the benefits
of retrofitting electric 3Ws?

The main consumers of such kits are
in the 3-wheeler segment, which
includes auto-owners/small business
owners, who are from the lower-income
groups and cannot afford higher prices of
new EVs. Retro-fitted EVs are beneficial
for such vehicle owners since there is no
fuel cost and no regular maintenance
required just like new EVs.

Retro fitment helps in the growth of the
electric market by reducing the upfront
cost of the vehicle and the raw material
supply demand for the electric vehicle
manufacturing sector. Retro fitment of
existing vehicles will additionally help
maintain the traffic on road by reducing
the influx of new (electric) vehicles on-
road without additional measures to
replace the older (ICE) vehicles.

https://evreporter.com/
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Economic benefits of retrofitting - Retro fitment of passenger 3W costs about
Rs.1,60,000/- including the battery and inclusive of all taxes. Comparative analysis of
new Internal Combustion Engine (ICE) 3-wheeler vehicle, new electric 3-wheeler vehicle
and Retrofitted vehicles over the span of 5 years is included in the below table. 

L5 passenger vehicle variants (ICE vs New EV vs Retrofitted EV)

*Driver Survey Source -
Primary survey by
Envirosmart

** TERI study - Roadmap
for electrification of
urban freight in India
(2020)

This analysis shows that
retro fitment of existing
ICE vehicles provides a
saving of Rs. 5,18,000/-
over the period of 5
years compared to
purchasing a new ICE
vehicle. And an upfront
saving of Rs. 90,000/-
can be obtained upon
retro fitment instead of
shifting to a new
electric 3W. 

Environmental benefits of retrofitting - A study published in the International
Journal of Scientific & Engineering Research determines annual emissions of a single
ICE auto to be 3.72 tons of CO2, 0.014 tons of NOx and 0.004 tons of PM 10 (Ref: Paper
on estimating vehicular emissions from auto-rickshaws plying in Bengaluru 2018 by Palak
Thakur, Sugandha Pal). It is estimated there are about 65 lakh passenger autos and
about an equal number of goods carriage 3Ws in India. Emissions from these vehicles
can be reduced by converting or by replacing them with EVs. Retro fitment can further
reduce the emissions caused by manufacturing activity of the new electric vehicles.

https://evreporter.com/
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Central Government has framed
standards for retrofitted vehicles. The
retro fitment kit needs to be tested and
certified (homologation). Post
homologation, permission from local
state transport authorities needs to be
acquired upon which retro fitment can be
carried out for the specific vehicles. The
retrofitted vehicle also needs to be
homologated either by ARAI or ICAT as
per BIS standards. Post retro-fitment, the
vehicle needs to be registered again at
the RTO as an electric vehicle.

The company doing the electric retro
fitment for the ICE vehicles which are
approved by ARAI or ICAT are treated as
the manufacturers of that vehicle. All
the documents like owner’s manual,
service manual, warranty booklet and
other documents required for the RTO
will be provided by the manufacturer at
par with the new vehicle manufacturer.
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Is retro fitment allowed? What are
the permissions required?

Is retro fitment incentivised by
government?

FAME 2 does not offer incentives on
retrofitted vehicles, but many state EV
policies support it. Telangana EV policy
has included a subsidy of 15% or INR
15,000 for the first 3000 retro fitments of
passenger 3W EVs. Karnataka EV policy
also encourages retrofitting existing ICE
3Ws to electric.

How does the performance of a
retrofitted e3W compare with an
original e3W (with comparable
motor and battery specs)?

Performance of the new e3W and
retrofitted e3W is the same. Both are
driven by the powertrain including the
battery. Both the e3W vehicles have
similar speed and range if the motor and
battery specifications are same. 

Our retrofitted e3W has a 3kW motor. It
carries the same load as the new e3Ws
which are recently launched in the
market. As we are using 60 volts power,
the pick-up is higher which is required for
the Indian road conditions and load
pattern. Our retrofitted passenger 3-
wheeler gives a range of 100 km on a full
charge and the e3W cargo can run 75 km
on a full charge.

How does the price of your
retrofitted e3W compare against
buying an original e3W (with the
same motor and battery specs)?

The on-road price of new EV (with similar
specs to ours) is around Rs. 3 lakhs and
our retro fitment cost about Rs.1.6 lakhs.
Over time, this amount is expected to
reduce considerably with a reduction in
battery prices. Considering an average
resale value of the older vehicles (which
are being retrofitted) to be around Rs.
40,000 - the value of the vehicle once
retrofitted shall be about Rs. 2 lakhs
which is as good as a new e3W. 

https://evreporter.com/
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What parameters need to be
considered to identify the suitability
of a vehicle for retro fitment?

The vehicle chassis is the first and
foremost thing that needs to be checked.
A damaged or weak chassis can affect the
functional safety of the vehicle post retro
fitment and reduce the life of the
retrofitted vehicle. Proper functioning of
other components like brake, electrical,
suspension and steering systems
along with the tyres needs to be
checked during retro fitment. 

What are the challenges involved in
retrofitting a passenger electric 3W? 

Alignment of the electric train without
disturbing or damaging the original
chassis and cross members
Equal distribution of weight for a
steady, safe, and balanced drive.
Safe and high-quality electric wiring. 
Quality material to withstand the
pressure and load of the powertrain
Company trained technician should
be present for Pre Delivery Inspection

The foremost challenge is to ensure
passenger safety. One needs to ensure:

What are the challenges involved in
retrofitting a cargo electric 3W?

As the load-carrying capacity and the
weight of the cargo e3W is much more
compared to passenger e3W, special care
is to be taken to overcome the load and
pressure of the powertrain. The wiring
should be able to withstand the high
current and heat generated by the
powertrain. Drivers to be trained and
made to understand the Dos and Don’ts
to get the best performance and range.

What is Envirosmart doing next?

We are working towards providing an
option for a swappable battery system to
remove the upfront battery cost. Vendors
are coming forward to collaborate with us
in setting up swapping infrastructure. We
are also working on retro fitment for 4-
wheeler cargo vehicles and plan to launch
them in a couple of months.

https://evreporter.com/
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Electric boats are those vessels with
electric propulsion that enable the ship
to move. They could also have other
systems apart from this. Once solar
panels on the boat provide energy for
the electric propulsion, it is called a solar-
electric boat or only solar boat. Globally,
the market for solar and electric leisure
boats has begun to take off. 

In 2020, there were 15,000 such boats
sold. It is expected to grow to 70,000
vessels and total market size of $1.4
billion by the end of this decade, says
researcher IDTechEx.

SOLAR-ELECTRIC BOATS -
BENEFITS & REQUISITES FOR
FASTER ADOPTION IN INDIA
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This article by Sandith Thandasherry discusses the need and
recommendations for the adoption of electric propulsion systems in marine
transport in India.

Why adopt solar-electric boats?

Shipping (inland and seagoing)
contributes 1.7% of the total GHG 
 emissions. Replacing diesel or petrol
consumption with solar energy
directly benefits the cause. 

A ride in a diesel ferry is riddled with
noise, vibration and smell of fuel that
a solar-electric ferry would eliminate.

There are three reasons why the
OPEX is significantly lower for solar
boats - Cheap energy from solar
panels, Low energy cost from grid
stored in batteries, and Low
maintenance cost of an electric
propulsion system. 

https://evreporter.com/
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Low TCO (Total Cost of Ownership) - Although solar ferry boats are 30-50% more
expensive than diesel ferries, with considerably low OPEX, the TCO of a solar ferry
is less than half of a diesel ferry for the twenty-years lifecycle. [1]

Countries that import crude oil will have foreign exchange (FOREX) savings by this
shift. This is even though they have to import lithium and solar cells. In an example
of 75 passenger ferry, the total savings in foreign exchange is just over a million
dollars in its twenty-year life cycle. [2]

Although safety is essential in all boats, it is more likely to be cared for while
building modern vessels like solar boats. 

Recommendations for the government to promote solar-electric boats and
provide an over-all boost to the boatbuilding industry

Push for solar-electric boats in government-controlled operations - In central
government, these are in defence, home, port and shipping ministries. In the state, they
are in transport, tourism and port ministries. The push can be prescribing the
percentage of new vessels to be solar-electric. Different types of ships, such as
passenger vessels, RORO vessels, pilot boats, harbour crafts, patrol boats, tug, supply
vessels, fishing boats, and short-haul cargo vessels can use electric power train. 

Push for solar-electric boats in eco-sensitive regions - Many ecologically sensitive
locations like lakes, dams, and forest areas must ban diesel and petrol boats to protect
the ecosystem. Some of the prominent sites are Chilka lake, Sunderban delta, Ganga
river, and Statue of Unity. It can be done in steps - initially for new boats, only granting
permission to solar-electric ones and providing a phase-out plan for existing vessels.

FAME like support - Department of Heavy Industries can bring out a similar scheme or
extend FAME to solar-electric boats. The key driver for the incentive is battery size.

GST as an incentive tool - EVs enjoy a lower GST rate of 5% compared to diesel and
petrol vehicles at a higher GST rate of 18% and 28%. Whereas in boats, both solar-
electric and diesel or petrol have the same GST rate of 5%. A difference in rates could
be introduced to provide a boost to solar electric boats.

Shipbuilding subsidy - The shipping ministry offers a shipbuilding subsidy of 20% of
value to the shipyards when building commercial vessels over 24 meters in length. The
same support can be extended to solar-electric boats for a lower length requirement,
say 12 m, to cover most solar vessels.

https://evreporter.com/


Working capital support 

Boatbuilding is a fragmented industry with
mostly MSME dominating the
manufacturing. Most boats are custom
built after order and usually take about six
months. It means that the typical problem
of all MSME - access to finance and low
financial cost, is the biggest impediment to
the growth and survival of the boat
builders. The government must come up
with better schemes to address this.

Govt. PSUs and payment stages 

The central government departments and
PSUs have a habit of structuring the
tenders with skewed stage payments that
significantly increase the working capital.
These measures, unfortunately, favour big
shipyards at the cost of MSME
participation. The central government
must give clear instructions to the PSUs to
keep stage payments against milestones
like many state government projects.

Tender gaming to favour imported
substitutes

There are multiple government schemes
to promote MSME, MakeinIndia, and
StartupIndia. However, the government
PSUs have numerous times structured the
tender terms to favour foreign suppliers
at the expense of local manufacturers[3]
[4]. This behaviour must be severely dealt
with so that no PSUs get away with such
irresponsible behaviour. 
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EU Grant like support for cutting
edge technology

The EU grant is a very successful model.
Most of the innovative solar-electric boat
projects happen in Europe for this exact
reason. In absence of such support, only
those technologies and applications that
have proven their commercial success in
those countries will be implemented
here. The firms in India will always be
one step behind.

About the author

Sandith Thandasherry, Founder-
CEO, Navalt Solar & Electric Boats
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Has the customer been neglected in the number game of putting more chargers
on the ground?

One of the biggest customers today is the fleets of first and last-mile delivery
vehicles. Some of the key players in 3PL like Zyngo logistics, Mooving, Mahindra
Logistics realise the importance of EV Charging being near the hubs. The farther it is,
it results in more usage of the battery and loss of productivity. This in turn poses a
risk to eCommerce firms like Flipkart, Amazon and Big Basket who are shifting to the
electric fleet from ICE vehicles, for incurring lower operational costs.

The scenario is similar for the 4W fleet whose biggest challenge is to find the hub
locations for vehicles and load availability at the same location in their demand areas.
No cab wants to be stranded in the middle of the road with zero battery where the
only solution is to tow the vehicle to the nearest charging station. 

For individual 2W and 4W EV users, the biggest challenge is that the charging
stations are not present where they usually travel. Getting their EV charged at a
public charging station is an extra effort rather than a parallel activity while eating or
shopping.

We have all heard that EVs are the future of mobility. Then, we also hear about the super
ambitious plans of companies of having a fleet of 1000 vehicles or deploying 10,000
charging stations in a year or two. I look forward to see this happening but surely not in
the way it has happened till now especially in terms of charging infrastructure. “Jahaan
Jagah mili, wahaan Charging station rakh diya”. Knock Knock, you forgot about an
important stakeholder here, called “The customer”.

THE 4C’S OF CHOOSING THE RIGHT
LOCATION FOR EV CHARGING
INFRASTRUCTURE
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EV infrastructure has to grow but where should we set up the EV charging stations in
the city? The easiest answer one can give is - let's set it up at all the existing Fuel
stations. But is it really practical? 

An ICE vehicle today takes 3-5 mins to fuel but it isn’t the case with an electric vehicle. A
charge can vary from a minimum of 30 mins to 90 mins with FAST chargers too. What
should one do during this time? How do you keep the user engaged? How can you
monetize the same? It’s a problem faced by both individual vehicle owners and B2B
fleet owners. A fuel station may not be an ideal solution at all. So where should one
look? What are the general criteria to find a location for setting up EV chargers?

We can’t expect a customer to travel to a charging station that is far away, situated in a
crowded location or not well lit. An EV charger at an inconvenient location is as good as
an iron box only. We already have more than 500 such points across the country
whose utilization may not have gone up to even 10%. The chargers should be
placed where a vehicle owner travels, spends time and not just where land is available. 
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Are existing fuel stations a practical location for EV charging?

The 4C's of EV Charging Location

I have created 4C’s for EV charging which will help you understand the importance of
choosing the right location for the charging infrastructure and how to make it a
successful business for you. The 4C’s are Convenience, Cost, Clients, Communication.

Convenience

Malls, Hotels, Restaurants and
shopping complexes become
ideal and the most convenient
locations for the EV charging
set up. Parking locations at
these places provide secure,
covered and easy vehicle
access. These can easily serve
2W and 4W customers at large. 

In addition, municipal parking locations across the city are great for 3W public charging.
More convenient the location for the customers, the more they will come back and help
increase the utilisation of the chargers.

https://evreporter.com/


The cost of electricity to the partner
setting up the charging station will be
fixed. How can you ensure the most
optimum cost to end-user while reducing
the cost of the operations for yourself? 

Picking the charger installation spot
nearer to the electrical panel will help
reduce initial operational cost. An ideal
location should be within 50 meters or
less from the electrical panel. You can
install more stations if needed later on. 

In another case, what if a company puts
up an EV charger in a paid parking with
nothing else to do for the customer? It
may come at a lower price but will soon
become deserted as the customer has
nothing to do for those 45 mins. In
addition, a customer won't be willing to
pay extra for parking over and above the
charging units. Choose a location to avoid
this scenario of burdening your
customers with additional costs. 
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Cost

Clients

as they would want more vehicles to
charge in parallel. For them, barren lands
with EV load availability, eateries and
municipal parking will work too.

In addition, think of Workplaces for EV
charging. A vehicle is idle for almost 8
hrs at a workplace and inadequate
electricity infrastructure at homes or
residential complexes add to the worries
of such customers. At the workplace,
optimum electricity is available and many
companies may provide the service for
free too as a sustainability initiative. It
indeed becomes one of the best locations
for EV charging for office-goers. We shall
be seeing more charging infrastructure
coming up at Corporates and Tech Parks.

Communication

Your chargers need to be put on the
mobile app for easy discovery. Ensure to
put the location on Google maps as well.
Once the customer has arrived at the
location, navigation to the exact site
should be easy - Use signage to lead the
user to the exact site which should be
well lit. Any incentives that can draw
more customers to your chargers should
be communicated - e.g. low pricing
during the non-peak hours, No parking
charges for your customers, weekend
special pricing for premium customers. 

Are you setting up a charging station for
2W user, 3W fleet or 4W user? Is your
user premium like that of Ather Energy or
that of MG ZS? Is your charging station for
fleet drivers or an individual? 

For an Ather and MG ZS user, an EV
charger at the mall, top-end hotel or
restaurant makes sense. While fleet
owners for 3W or 4W will opt for cheaper
locations with higher load availability

https://evreporter.com/


 
Priyadarshi Singh - Head eMobility at Park+. 

Park+ is digitising parking across India via RFID technology. With an
aggregation of 4000+ parking locations in 7 cities, Park+ eMobility
vertical is helping its partners find EV ready locations for setting up
their EV charging infrastructure. Park+ helped Ather Energy scale
to 20+ locations across 2 cities in just 3 months. 
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In conclusion, I would say that few parameters like High visibility, Secure, Covered, 24x7
availability with Easy access and exit should be kept in mind while choosing a location
for EV charging set up. Also remember, either you play the game of quantity i.e more
and more chargers at any available locations with low utilisation or choose the right
locations thinking about your customers and get higher utilisation for each one. That will
make it a success story of EV charging infrastructure in India.

About the author
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Disclaimers:

Source: Vaahan Dashboard 
Data as per 1293 out of 1496 RTOs across 33 out of 37 state/UTs. The aim of this chart is to represent an overall
trend of the new EV registrations in the country.

Data excludes low speed electric 2Ws. 

May 2021 automotive sales have been severely affected due to pandemic-induced lockdowns all over the country. 

Top EV sellers of May 2021

Total Registered Electric Vehicle Sales -  3,303 | Apr 21 - 14,150
 e-3W cargo - 123  | Apr 21 - 744

e-3W passesnger - 1,751  | Apr 21 - 6,823
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