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DISCLAIMER

The information contained in this magazine is for general information purposes only. While we endeavour
to keep the information up to date and correct, we make no representations or warranties of any kind
about the completeness, accuracy, reliability or suitability of the information, products, services, or
related graphics for any purpose. Any reliance you place on the information is strictly at your own risk.
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Category-wise Electric Vehicle sales, Aug 2022

Total Registered Electric Vehicle Sales - Aug '22 - 87,038 | July '22 - 78,829 
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Source: Vahan Dashboard. Data as per 1335 out of 1410 RTOs. Low speed e-2Ws not included.

Category wise-Sales Trend from Aug 2021 to Aug 2022
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Source: Vahan Dashboard. Data as per 1335 out of 1410 RTOs.
Note: Low speed Electric 2 Wheelers data is not included

High Speed E - 2W Sales Trend by OEM

Fuel wise 2W Sales Trend, Aug '21 - Aug '22
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For E-3W Passenger vehicles, the top 10 OEMs contributed only 42% of the total sales in August
2022. Both L3 and L5 Electric 3Wheelers are included in the analysis.

Source: Vahan Dashboard. Data as per 1335 out of 1410 RTOs. The aim of these graphs is to represent an overall trend
of the new EV registrations in India.

3W Passenger Sales Trend by Fuel Type, Aug '21 - Aug '22
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E-3W Passenger Sales Trend by OEM
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For E-3W Cargo vehicles, the top 10 OEMs contributed 66% of the total sales in August 2022. Both
L3 and L5 Electric 3Wheelers are included in the analysis.

Source: Vahan Dashboard. Data as per 1335 out of 1410 RTOs. The aim of these graphs is to represent an overall trend
of the new EV registrations in India.

3W Cargo Sales Trend by Fuel Type, Aug '21 - Aug '22
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 E-3W Cargo Sales Trend by OEM
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Source: Vahan Dashboard. Data as per 1335 out of 1410 RTOs. The aim of these graphs is to represent an overall trend
of the new EV registrations in India.
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E-4W Sales Trend by OEM, Jul - Aug 2022

E-Bus Sales Trend by OEM, Jul - Aug 2022
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Ministry of Environment, Forests & Climate Change, Government of India
has published the Battery Waste Management Rules, 2022, on 24th
August 2022 to ensure environmentally sound management of waste batteries.
New rules will replace Batteries (Management and Handling) Rules, 2001. The
rules cover all types of Batteries, viz. electric vehicle batteries, portable
batteries, automotive batteries and industrial batteries.

1. The latest amendment to AIS 038 Rev 2 for M and N Category Vehicles
mentions additional safety requirements related to battery cells, BMS, on-
board charger, design of battery pack etc. 

2. The latest amendment to the AIS 156 standard for L category vehicles
adds water ingress protection - IPX7 rating test, and thermal propagation
test to ensure the user and bystander safety in case of a thermal runaway. 

3. MoRTH also issued a draft notification to amend the Central Motor
Vehicles Rule (CMVR) 1989 for mandating Conformity of Production (COP)
for traction batteries used in electric power train vehicles.

Below additional safety requirements for the existing EV battery safety standards are
expected to come into effect from 1st October 2022.

Note - As per the latest notification by MoRTH issued in Sep 2, 2022 - the implementation of
AIS 156 and AIS 038 Rev 2 has been preponed to 1st Oct 2022 - instead of 27th Dec 2022.

The rules function based on the concept of Extended Producer Responsibility, where the
producers (importers) of batteries are responsible for the collection and recycling of waste batteries
and the use of recovered materials from wastes into new batteries.

The rules promote the setting up of new industries and entrepreneurship in the collection and
recycling/refurbishment of waste batteries.

Mandating the minimum % recovery of materials from waste batteries.

Prescribing the use of a certain amount of recycled materials in the making of new batteries.

Online registration & reporting, auditing, and committee for monitoring the implementation of rules.

On the Polluter Pays Principle, environmental compensation will be imposed for non-fulfilment of
Extended Producer Responsibility targets, responsibilities, and obligations set out in the rules. The
funds collected under environmental compensation shall be utilised in the collection and refurbishing
or recycling of uncollected and non-recycled waste batteries.

Salient features:

https://evreporter.com/
https://evreporter.com/


 

Copyright © 2022 EVreporter. All rights reserved. EVreporter | Intelligence. Research. Consulting.

Sep 2022      Page 11POLICY UPDATES

The Union Territory of Ladakh has come up with EV policy 2022, which will apply to all commercial/non-
commercial electric vehicles procured from the date of implementation of this policy and shall be entitled
to avail incentives. The date of implementation is 17.08.2022, and the policy will be valid for 5 years. 

Demand Incentives for EV Purchase

LADAKH EV POLICY 2022

Additionally, all EVs will be exempted from payment of road taxes.

Electrical Power required for EV Charging will be charged at the domestic rate.

Common public charging facilities in parking areas of residential, commercial, institutional
establishments etc., will be allowed, and common public charging facilities at fuel pumps will be
allowed to set up charging stations freely.

Commercial public EV Charging stations for two-wheelers, cars and buses will be eligible for a capital
subsidy of 25% on equipment or machinery or INR 5,00,000/- (whichever is less) per station for the
first 15 EV Charging Stations.

Incentives for EV Charging Facilities
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ABOUT SKATEBOARD PLATFORM FOR
ELECTRIC VEHICLES

What is a skateboard platform?
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In the last couple of years, skateboard platforms for electric vehicles have
been generating buzz in the automotive media. Sameer Jindal -
Engineering Director at MG Motor India (Morris Garages), throws some
light on the skateboard platforms and discusses the advancements in
skateboard platform technologies in India and globally.

"Platform" refers to what is commonly, and somewhat erroneously, called the chassis of a car:
The belly pan, suspension, mounting points for engine, transmission, doors, gas tank
and more. It's the most expensive, complicated thing an automaker does, so they try to base
as many cars as possible on as few platforms as they can. 

For example, the current Toyota Camry, Avalon, RAV4 and Lexus ES all share a platform, even
though they're very different vehicles. Electric vehicles from Tesla, Rivian, Byton and Faraday,
as well as those from stalwarts like GM, use a new kind of platform referred to as a
"skateboard," generally defined by these traits:

A skateboard is a type
of configuration for
automotive chassis,
used for automotive
platforms of battery
electric vehicles. The
skateboard chassis
includes a base
structure or a platform,
which houses the
batteries, electric
motors, and other
electronic components
fundamental to an
electric vehicle.

A low flat battery - that is the structural belly of the car. It can be lengthened or shortened
pretty easily for different models while creating a few intrusions into the floor of the vehicle.

Compact motors at the ends or corners of the skateboard get out of the way compared
to the cumbersome engine, transmission and driveline of most combustion engine cars.  

Drive-by-wire accelerator, brakes, drive control and even steering removes the hard
mounting points and intrusions for all those controls. 

What is skateboard architecture?

Image Source: REE

Source: CNET
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E-GMP is the first electric-only
dedicated platform by Hyundai. It is to
be used for Hyundai and Kia
automobiles from 2021. Hyundai plans
to release 23 battery electric vehicles,
including 11 exclusively electric
vehicles, using the E-GMP platform.

Skateboard platforms in India 

Image Source: Hyundai

The BEV-dedicated platform (first for Toyota) was
jointly developed with Subaru Corporation. The bZ
series is a part of Toyota's plan to introduce 15
battery electric vehicle models by 2025.

Image Source: publiteconline.it

History of EV skateboard platforms

Image Source: Mahindra

The INGLO platform will underpin all the
Mahindra EVs going forward. Mahindra says that
INGLO pLATFORM offers a significant reduction in
underbody weight, leading to one of the lightest
skateboards. The INGLO platform can house
battery packs of two different capacities - 60kWh
and 80kWh that allow for 175 kW fast-charge and
will charge up to 80% in less than 30 minutes. 

Mahindra EVs will follow a common battery pack design with lean modules and standardised
cell-to-pack technology using two different cell architectures – Blade (for larger battery packs)
and Prismatic (for smaller battery packs). The powertrain is formed by motor-inverter-
transmission integrated into a single unit, offered with both rear-wheel and all-wheel drive.
Mahindra has a tie-up with Volkswagon for the battery packs and motor components.

https://evreporter.com/
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A skateboard chassis can be used
to develop multiple products.
Capital investment is very high but,
shared with the volume of future
products, amortization scope is
high across different carlines, and
the Bill of material complexity is
reduced across carlines.

Some objectives for EV platforms

Commercial

Image Source: Canoo

Flat floor design
No transmission tunnel
Space available under the hood
Freedom of charger placement

Design

New Technology

REEcorner X-by-wire technology

Individual wheels can be powered using individual
motors. An advantage of excess power to wheels as well
as freedom of rotation by multiple motors on different
axles - this is the concept of CRAB Movement in Hummer
by GM, as an article by e-mobility engineering notes.

REE has taken the skateboard approach a step further
and developed a platform with all the functions, from the
motors to the controllers, integrated into a wheel unit.

Source: REE

EV components can be quickly and
easily replaced. In addition, most of
the parts are common across different
models, so inventory and supply
chain management is easy.

Service

Examples for the evolution of EV architecture

ICE Converted EV Architecture Combined ICE & EV Architecture 

TATA: Tata Nexon, Tata Tigor
MAHINDRA: eVerito, XUV300, eKUV

MG ZS EV
Tata Altroz (X4 Platform)
Hyundai Kona EV

https://evreporter.com/
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https://www.emobility-engineering.com/ev-skateboard-platforms/
https://ree.auto/


As the vehicle architecture develops more towards modularity and integration of advanced
electronics, internet and navigation techniques into EV technology,  these skateboard
platforms which currently are in nascent stages at many companies across the world, will
converge. All Big Giants – like GM, Ford, Chrysler and VW started preparing 10 years ago to
scrap their multiple platforms and converge them into a few platforms till 2025, and this has
been shown in the profitability of these companies in the last 10 years. But with the
emergence of TESLA and NEO as the world’s largest profit-making companies in the last 5
years, it is quite evident that the next 25 years in the global automotive space will belong to
Electric Vehicle dedicated Platforms and related modular technologies. 
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Tesla Skateboard - a platform family based on the skateboard chassis configuration and
used for the Model S/X and Model 3/Y sub-platforms.

Volkswagen Group MEB platform

Hyundai E-GMP

Geely SEA platform
 

Rivian Skateboard

Bollinger Skateboard, the chassis basis for Bollinger's vehicles, and a product sold to
coachbuilders. 

XPeng SEPA (Smart Electric Platform Architecture)

Foxconn MIH, a platform developed by Foxconn for use by vehicle manufacturers

Gaussin Road truck skateboard 

REE Engineering

Cenntro iChassis

Global Skateboard Platform Examples:

Future of EV platforms

https://www.cnet.com/roadshow/news/skateboard-chassis-electric-car/
https://www.mahindra.com/news-room/press-release/mahindra-unveils-five-electrifying-suvs-
under-two-brands-based-on-the-purpose-built-inglo-platform
https://www.emobility-engineering.com/ev-skateboard-platforms/
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KEEPING UP WITH THE EVOLVING EV
CHARGING SPACE | WIRELESS CHARGING AND
WALL MOUNTED DC CHARGERS
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Electric vehicle charging is an evolving field with new products and advanced
EV charging technologies developing globally. In this exclusive write-up for
EVreporter, Ravin Mirchandani from Quench EV Chargers shares his
perspective on wireless EV charging and wall-mounted quick DC chargers. 

Wireless charging solutions are really in a very early stage of development. I have seen taxis
being able to use wireless charge pads in Sweden, but it will be a while before these become
ubiquitous as there are many challenges. It requires both an infrastructure investment
(transmitter pad) and a vehicle investment (receiver pad) and is also a lot slower than
conductive DC fast charging, - hence its use is opportunistic.  

1. Home charging (AC slow charge 3.5kW to 7.5kW) 

2. Destination charging (AC 11kW- 22kW or DC 30kW – 60 kW) 

3. Distress or highway charging (DC 60kW -240kW and hyper-fast DC 350kW)  

4. Opportunistic charging (Pantograph or wireless charging, usually for fleets)

Thoughts on conductive wireless charging

Classification of EV charging infrastructure 

The charging infrastructure solutions can be quite cleanly classified under:

Suitable use cases for wireless charging

For buses and taxis whose daily mileage may
exceed the capacity of the batteries in the vehicle,
small top-ups of opportunistic charges at taxi ranks
whilst waiting, or even in bus stops and depots help
bridge the range gap – and therefore justifies the
additional investment that is required for such
wireless charging. The primary application (of
wireless charging) is a top-up charge. 

In most markets, the cheapest technology wins, and so it will be some time before we see the
costs of wireless or wireless-related applications in EV charging drop and for this technology to
become ubiquitous.

https://evreporter.com/
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Manufacturing wall mounted DC chargers

 

The evolution of wall-mounted DC chargers is happening in 2 separate directions. In India,
some Charge Point Operators (CPOs) who wish to enter the highway charging segment are
choosing to reduce their capital spending till the market demand grows to justify additional
capital on higher capacity charging infrastructure. This also works well for CPOs in a few
states which do not have any mandate to set up a separate transformer for less than
<30kW. This is perhaps more of short-term demand. 30kW single gun wall boxes also are
popular at car dealerships to charge new EVs before deliveries.
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Thoughts on the recent trend of wall-mounted DC charger installations, with up
to 25kW/30kW power output

We designed our 30kW Quench Oasis wallbox
and pedestal charger in 2022, it is undergoing
ARAI approval for use in India, and we expect to
launch commercially in October 2022. 

We have already exported our 30kW Quench
Oasis units.

As the costs of DC chargers drop, we will see a gradual implementation of fast destination and
highway chargers in India. Until the costs of wireless charging technology drop significantly for
both the off-vehicle and on-vehicle related additional investment, it will be some time before
we see it implemented in India.

India rewards “cheap and best”. Cost is a digital zero-one game. Whilst that’s not the most
efficient way to make a decision – the technology that will be most implemented will be the one
that is cheapest. Today that is AC chargers. Numerous companies advertise that they have
installed thousands of chargers, but these are really AC slow chargers. 

Is wireless charging relevant for the Indian market in near future?

In Europe, where car parks are dominated by AC wall boxes, charge point operators are
starting to replace some of the 11 and 22kW AC chargers with 30kW single gun chargers.
The reason for this market growth is unique to the northern parts of Europe, where there has
been a significant move from ICE to EV users. Most folks with street-front apartments have no
access to charging and typically charge at the office or commercial car parks. 30kW wall boxes
allow for a rapid top-up of the state of charge during an hour of shopping. This will be an
interesting market in the future globally as they address a unique requirement without needing
significant electrical infrastructure.

The chargers are OCPP 1.6 compliant. They use a single SIC-based 30KW Quench AC-DC
converter and power a single CCS gun with 30kW of fast charge. 

https://evreporter.com/
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CAUSIS E-Mobility, a part of the CAUSIS Group Ltd, London,
announced the opening of its third ofce in India, in Pune. 
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E-bus manufacturer PMI Electro Mobility Solutions
announced that it has set up Rajkot's first electric bus
depot, which can support 80  e-buses at a time and is
equipped with 14 DC Fast Chargers that can charge an
e-bus battery from 20 to 100 per cent in 55 minutes. The
company also delivered 23 new e-buses to the Rajkot
Municipal Corporation as part of the LoA awarded to the
company in 2019. With this, PMI  has close to 50 e-
buses running in Rajkot on the BRTS corridor.

Gujarat-based Interurban and Rural Bus Services
company Chartered Speed and GIFT City together
flagged off GIFTGO - All electric services for inter and
intra-city movement to and from GIFT City, Gandhinagar.
They have deployed their first phase consisting of 4
electric buses and 20 e-bikes dedicated to GIFTs'
passenger movement and plan to extend their fleet, in
phases, to over 50 buses in 12-18 months.

Switch Mobility has unveiled India’s first electric double-decker air-conditioned bus - Switch EiV 22.  
Switch India says it has already secured an order of 200 electric double-decker buses in Mumbai. 

231 kWh capacity, 2-string, liquid-cooled, higher
density NMC chemistry battery pack with a dual gun
charging system
650 V system, the same platform as Switch EiV 12,
launched in June 2022
Range up to 250 km
Seating for 65 passengers 

Main specifications of the e-bus: 

Switch Mobility also announced a strategic collaboration with transport technology company Chalo.
Together with Chalo, Switch aims to deploy 5,000 electric buses across India. 

In October 2021, CAUSIS E-Mobility signed an MoU with the Government of Maharashtra to invest up
to INR 2800 Cr for setting up its agship electric bus manufacturing plant. CAUSIS has secured the
order to supply 700 Double Decker electric buses from BEST and plans to initially bring the rst lot of
Double Decker buses from the Jaipur plant and the remainder from the new facility being constructed in
Pune. Notably, CAUSIS Group has acquired EuraBus GMBH, a Berlin-based electric bus OEM.

https://evreporter.com/
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Bengaluru-based electric vehicle and energy systems start-up Orxa Energies has closed its Pre-Series
A round of funding and announced its strategic collaboration with Lectrix E-Vehicles, the EV arm
of the SAR group.

Ultraviolette Automotive has raised a fresh round of
capital from a fund managed by European investor
EXOR Capital. This investment is part of an ongoing
(Series D) round of funding, with EXOR Capital as the
lead investor. With this investment, the fund joins the
cap table along with TVS Motor, Zoho Corporation,
GoFrugal Technologies, and Speciale Invest. 

Hyderabad-based energy storage company Cygni Energy has raised INR 100
Crores (USD 12.5 million) through a combination of Equity and Debt. The
equity funding is led by Meridian Global Ventures, and the debt by Indian
Overseas Bank.

Vineet Dravid, Founder and CEO at Bangalore-based battery pack
design company oorja.energy, shared that "Capital A, a venture seed
fund, has made a strategic investment in oorja.energy."

Bengaluru-based Exponent Energy has raised a series A round of USD 13 million
led by Lightspeed Venture Partners with existing investors, YourNest Venture Capital,
3one4 Capital & AdvantEdge Founders. The company plans to set up a network of
100 e^pumps in Bengaluru by Q1 2023, with other cities to follow. Customer deliveries
will begin in October 2022. Hero MotoCorp's Chairman and CEO, Dr Pawan Munjal,
has also invested an undisclosed amount in Exponent Energy from his family office.

Orxa is currently setting up its new manufacturing unit on the
outskirts of Bengaluru. The company aims to enable pre-
orders for its flagship e-motorcycle Mantis within 9-12
months. It has raised three rounds of external funding so
far, besides generating revenue since 2018 through its
B2B business. The start-up was founded by Ranjita Ravi
and Prajwal S. in 2015.

Ultraviolette recently showcased the production-ready version of the F77s at Taneja Aerospace and
Aviation Airfield ahead of its commercial launch.

The company is currently operating a 250 MWh factory. It aims to set up a Gigafactory in Telangana
that will have the capability to produce 40,000 battery packs per month with a 1.2GWh annual capacity.
Cygni recently acquired a land parcel in Telangana under the state EV policy.

https://evreporter.com/
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CHOGORI MATE60 PRODUCT FAMILY ADDS A
NEW COUNTERSUNK RIGHT-ANGLED PANEL

"Chogori's Mate60 product series has been in the market for the last
few years and is used by many global customers. From initial products
offered in a straight panel and right-angled plugs, we have
progressively added the straight plug and other design variations for
ease of use on the lock nut of the plug". 

Product Feature 

As we gather more inputs from our customers, we added the latest countersunk
version of the right-angled panel with a lower mated height profile to allow
more space outside the battery.

Kelvin Ng, General Manager EMEA APAC Business Division

Bobby Loh – bobby@chogoriasia.com.sg | Cynthia Liu – cynthia@chogori-tech.com

Enquiries

The countersunk right-angled panel is 48 X 48 X 35 mm

The mated height from the panel to the top of the plug is 30 mm 

https://evreporter.com/


Founded in 2007, Chogori
Technology Co. Ltd. designs and
manufactures a wide range of
environmentally sealed and rugged
connectors for harsh environments
and outdoor applications. 

Product Feature 

About Chogori

Enquiries

The product is rated 80V DC and can be cabled up to a maximum discharge of
60A, depending on customer application requirements. 

These specifications allow our 2-wheeler &  3-wheeler customers and users flexibility
with charging and discharging variations on either the countersunk or protruded-panel
versions while maintaining the same plugs. 

The Mate60 countersunk right-angled panel is available in hybrid power and
signal in either 2+4 or 2+6 variations in a compact form factor.

Using high-strength thermoplastic resin with an operating temperature of -40°C
~ 105°C, the countersunk panel is IP67 when mated, conductors plated in silver
or gold and withstands ≥ 5,000 mating cycles.  

Bobby Loh – bobby@chogoriasia.com.sg

Cynthia Liu – cynthia@chogori-tech.com

Visit us - http://www.chogori-tech.com/

The high-technology enterprise integrates design, R&D, manufacturing, sales, and
technical services. Chogori has a team of 700 employees and 53,000 square feet
of production space in Shenzhen and Dongguan, China. Chogori applies Toyota's
Lean management philosophy and has established International Industry Standard
Laboratory, where all products are validated according to USCAR2 & 37
specifications and DFMEA validation as per customer requirements.

https://evreporter.com/
http://www.chogori-tech.com/
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TURNO CLAIMS TO HELP REDUCE THE COST
OF COMMERCIAL EV OWNERSHIP BY 25-30%
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Turno helped sell 100 L5 commercial EVs in July 2022. The Bangalore-
based start-up has been operating in the commercial segment since
April 2022 and has launched solutions to help retail customers adopt
EVs for their business needs. Recently, we caught up with Hemanth
Aluru, CEO and Co-Founder of Turno, to learn more about their
business model and approach.
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Can you discuss which all stakeholders in the commercial vehicle segment does
Turno work with? What pain points are you trying to solve for them?

Is the vehicle right for me? 

How much does it cost to buy the vehicle? 95% of the people who buy commercial vehicles
buy them through financing. There is a big need for capital to buy commercial vehicles. 

With ICE vehicles, people were always dependent upon a very liquid resale market. When
the vehicle served its useful life, they could just sell their vehicle into second-hand markets
and move forward, buying a new vehicle. But this ceases to exist in the commercial vehicle
EV world.

Purchase support - There are multiple electric commercial vehicles available at different
price points. Through our partnerships with multiple OEMs, we find the right vehicle for the
customer to buy at the lowest price possible, and they can buy it through us. 

Financing and end-of-life asset valuation - We also partner with banks and NBFCs to
provide loans to customers and help bridge different markets by finding the resale value
and passing that on to the customer. 

A commercial vehicle is an input that goes into a certain business. There are clear uniform
needs across the majority of commercial vehicle owners, and within that, there are three
key components. 

 

All of the above problem statements are not addressed for the commercial EV buyer today.
How we help:

There are large players in the commercial vehicle financing market who have had a clear view
of asset valuation over lifetime. But for electric vehicles, what is going to happen to the battery
after three or four years, and where will the resale value originate from? 

https://evreporter.com/
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We take a view on long-term pricing of the battery and pass that on in the form of
a loan to the customer first and, eventually, in the form of a resale value. 

Where does your revenue come from? 

We share profits with banks and NBFCs.

We share sales commissions with OEMs.  

We also make money on repurposing the battery. There are already a lot of used batteries
on the market, so we don't have to wait for our own batteries to come back. We can
already start that business and have some pilots going on with a few players in solar and
wind power plants to redeploy batteries.

We have three key revenue streams:

What is the current scale of operations at Turno and what are your plans for the
next one or two years ?

In July 2022, we sold 100 L5 three-wheelers through our platform. Large companies like
Mahindra and Piaggio are at a scale of 200-220 unit sales per month. So, we are already at
about half of their sales. By September, we should be close to 300 or 350 vehicles. So, this is
new demand that we are bringing for our OEM partners. 

We do this business only in three key cities right now. In July, the majority of the business
came in from two cities in Karnataka and Telangana. We will continue to focus on three-
wheelers in the near term, but we know that good four-wheelers are coming into the market.
So, we are working with those manufacturers to create supply-side deals. We will continue to
expand to more geographies and become a full pan India player in the next six-to-nine months. 

We think we can get a thousand vehicle sales per month by Jan or Feb of 2023.

You don't have any physical stores. How do you provide the purchase guidance? 

If you go to our website, you can find which vehicle will suit your needs. About 20% of our
business comes through people interacting with our product. When people need to buy a
vehicle, that's where phone support comes in. We work with the dealers of the existing
OEMs to fulfil the demand. Our job is to convert the demand and then fulfil the demand.

Batteries can go into multiple other use cases right after they've been used in the
vehicle. The price can be derived out of those markets and passed onto
customers. So, that's one of the core jobs that we do.

https://evreporter.com/
https://evreporter.com/


Sep 2022      Page 26

The big difference between the ICE world and the EV world is that the pricing and value
of vehicles or assets just doesn't exist. Right now, we are in the business of putting
forward pricing on assets - the batteries we will buy in the future and deploy in
other markets. We need to bring more and more confidence into those price points so
that we can pass on more value to our customers. 

How important is data collection and analysis in supporting your business?

How do you collect the data?

OEMs share the battery usage and pattern data with us. We work on top of the
infrastructure that the OEMs, banks and NBFCs have, and we bring value to all of those guys
in a very direct way through the pricing that we bring on the asset.

How do you help reduce the cost of EV ownership? 

What is the cost of the vehicle?

How much interest was paid during the course of the vehicle?

When I sell, how much money comes back? i.e. the resale value.

The cost of ownership is a simple math equation - 
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We leverage a lot of the usage data of the battery, driving patterns, battery performance,
vehicle performance, and use case performance across the lifecycle to be able to make that
determination. With more data we analyse, the value that we put on these assets will continue
to keep increasing. So data is obviously super important, as that's how we can put the best
possible value in customers' hands, and that's how we will eventually drive more sales.

Also, there are other parts like vehicle pricing, low cost of interest and even down
payments, for which we bring a much better offering to the customers in our
channels than what people are able to get in the market. So effectively, we bring
the cost ownership down by about 25% to 30%, on day one for customers.

Depending on the product, the typical resale value in the ICE world is roughly 40% to 50% of
the purchase cost after three to five years. So, that is the biggest component of TCO (total cost
of ownership). And that's exactly what we impact. At the end of the day today, if we don't
exist, some people have to assume much lower resale values, and we impact that value
on day one. We put a big number towards the end of the vehicle life cycle, which brings the
overall lifetime cost of ownership down by a big factor. 

https://evreporter.com/
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LAUNCHES

 100+km real-world range 
  Peak power - 12 kW
  6ft loading tray 
 170 CFT OEM manufactured metal body
  Extended battery warranty (5yrs/1.5 lakh km) 

Mahindra Electric launched the new electric 3-wheeler
'Zor Grand', starting at INR 3.60 lakh, ex-showroom
Bengaluru. The upgraded Mahindra Zor Grand offers:

Mahindra said it has 12,000+ bookings of the Zor Grand
from logistic companies like Mahindra Logistics, Magenta
Mobility, MoEVing, EVNow, Yelo EV, and Zyngo EV
Mobility.

Gurugram-based Benling India has
launched an electric 2W named
'Believe'. It is a high-speed e-scooter
priced at INR 97,520 (Ex-showroom).
Comes with a swappable battery pack
and a 3.2 kW BLDC motor. According to
the company, it has a range of 120 km
per single charge, a top speed of 75
kmph and weighs a total of 248 kgs. 

Thane-based Lith Pwr Mobility has partnered with Tork
Motors and Honda Power Pack Energy India for 3-
wheelers EV operations in India. 

The vehicles will be powered by Tork Motors’ powertrain
& Honda will provide the Battery as a Service (BaaS)
swapping solution. 

Tork Motor’s Powertrain has an Axial flux motor supported by the CAN Bus-based controller to give
out maximum power, which enables an overall efficiency of 94% - said a statement.

On August 15, Ola Electric announced
the launch of Ola S1 scooter. The
scooter will come equipped with Move
OS 3, a 3kWh battery pack, a certified
range of 131 km, a top speed of 95
kmph, and an introductory price of INR
99,999 (ex-showroom).
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Anmol Jaggi, Founder at Gensol Renewable Energy Group, shared
"Gensol Group’s EV manufacturing plant at Chakan, Pune is
under full flow of construction. Hope to roll out our first cars in
January 2023." The vehicle shown in the picture is built on a
reverse trike configuration and is expected to be priced at
around INR 5.5 lakhs. The company is also planning an e-4W.

Anmol also shared that they are planning plant 1 at Chakan, Pune,
with a 1,200 car per month capacity, and plant 2 at Sanand,
Ahmedabad, with a 5,000 car per month capacity. 

EVreporter | Intelligence. Research. Consulting.
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BYD India has so far opened 3 showrooms for its
passenger vehicles in India, including showrooms in
Vijayawada (Andhra Pradesh) and Hyderabad
(Telangana). The Vijayawada dealership will be
managed by PPS Motors, and the  Hyderabad
showroom will be managed by Mody BYD. The
showrooms are selling electric MPVs, the All New-e6.

Mahindra & Mahindra unveiled its new INGLO EV platform
and five e-SUVs under two EV brands created specifically to
house the company’s EV portfolio – Iconic brand XUV with the
Twin Peak logo in Copper and the all-new electric-only brand
called BE. 

Five e-SUVs will be launched between 2024 and 2026.

Tata Passenger Electric Mobility and Ford India Private Limited have signed a Unit Transfer
Agreement for the acquisition of the latter's manufacturing plant situated at Sanand, Gujarat,
for a total consideration of INR 725.7 crores, exclusive of taxes. The unit is adjacent to the
existing manufacturing facility of Tata Motors Passenger Vehicles at Sanand. With TATA Motors'
manufacturing capacity nearing saturation, this acquisition will unlock a manufacturing capacity
of 300,000 units per annum which is scalable to 420,000 units per annum. 

IIT Delhi-based commercial fleet leasing platform Alt Mobility announced the
launch of its finance solution 'Elektrowagen' to mobilize low-cost debt finance
from domestic and international financing institutions for the electrification of
commercial fleets in India. 

The company has signed MoUs with two NBFCs, Mufin Green Finance and AMU
Leasing, for a commitment of $25 million over the next 12 months. 
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 Cathode - Positive electrode
 Anode - Negative electrode
 Electrolyte - Medium for the movement of lithium ions
 Separator - Prevents contact between cathode and anode

A Lithium-ion cell is built of various components and sub-components. This article discusses
the functionality and importance of selecting the right type of (sub) components.

A Lithium-ion cell has four major components:

1.
2.
3.
4.

Anode

Anode stores lithium ions that come from the cathode during charging and releases lithium
ions during discharge. It also passes the currents through an external circuit. The anode plays
a vital role in defining the cycle life of a Lithium-ion cell.

Part 1 in this series (a part of our Aug 2022 issue) talked about the Cathode and its sub-
components. In this article (part 2), author Rahul Bollini discusses the anode.

Anode active material - such as natural graphite, artificial graphite, silicon graphite, LTO.

Conductive agents - such as Super P Carbon, Super C-65, etc. that enhance the
conductivity of the anode active material.

Solvent - Graphite anode coating is usually done with an aqueous-based process using
deionized water. Because of this, the coating process of Graphite anode can be carried out
in a not so strict dry room conditions. However, strict dry room conditions are required for
the NMP solvent-based slurry coating process followed for the cathode. There have been
successful demonstrations of aqueous-based cathode coating process, and it is expected
to be adopted in mass manufacturing very soon by many companies. 

Binder - which is usually CMC (Carboxymethyl Cellulose) and SBR (Styrene-butadiene
Rubber). It works with aqueous anode slurry and is pretty much the industry standard.

Anode has the following sub-components:

The way the future expansion of cell manufacturing capacity is being planned, my observation
is that there is a lot of planning being done for the expansion of cathode manufacturing plants;
however, the capacity expansion for battery-grade graphite is not being planned at a similar
scale which might lead to a supply crunch for battery-grade graphite going forward.
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2. LTO (Lithium Titanium Oxide) - Usually, Lithium-ion cells are named after the cathode
active material they use. LTO is the only Lithium-ion cell type named after its anode
active material. LTO cells are Lithium-ion cells that use an LTO anode; these cells can use
any cathode of choice. 

Advantages of LTO anode

Fast charging: LTO cells can charge as fast as 10C rate - practically from 0% to 80% in 6
minutes. Most chemistry Lithium-ion batteries max out at around a 1C rate of charging.

High Power Discharge: LTO can discharge as high as 10C rate. It can power applications
that need high power for a short period of time. For example, UPS for data centers, where
the backup requirement is for a very little time.

Wide Operating Temperatures: LTO batteries can operate at -40°C to 60°C temperatures. It
has the widest range of operating temperature when compared with any other type of
Lithium-ion cell chemistry.

High-Temperature Operation: LTO batteries can operate at high temperatures. Unlike other
Lithium-ion cell chemistries, which face serious irreversible capacity fade after 45°C, LTO
batteries have a slower irreversible capacity fade when operating above 45°C.

There is a trade-off between the capacity a kind of anode can deliver as opposed to the
cycles it will last. 

Anode active material

1. Most Lithium-ion cells use carbon-based anodes, preferably graphite - natural or artificial.
Battery-grade natural graphite is priced lower than battery-grade artificial graphite
(usually 10-20% lower).

Natural graphite tends to deliver higher capacity, but it is known to have a shorter cycle life
(which causes higher irreversible capacity loss of the cell). On the other hand, artificial
graphite tends to last for a higher life cycle but has a slightly lower specific capacity. 

Surface area (in sq.m/g) is an important factor for the anode, which decides how fast the
intercalation of the Lithium ions happens, which in turn determines the speed of the cell
charging and discharging.

The tap density of the ESS (energy storage system) grade anode active material tends to be
higher, but it has a lower surface area than the EV grade anode active material. For
example, Graphite provides a surface area of around 3 sq.m/g, which is much lower than the
100 sq.m/g provided by the LTO anode. Hence, electrons enter and leave slower in graphite
anode when compared to LTO anode.

https://evreporter.com/
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Gravimetric Energy Density (Specific Energy): The discharge capacity of LTO is 175mAh/g
at 0.1C rate compared to graphite which has a discharge capacity of more than 350mAh/g
at 0.1C rate. The amount of anode active material loading tends to be more, and this
increases the overall weight of the cell. Its gravimetric energy density is more than Lead
Acid batteries but lower than LFP batteries that use graphite anode.

Rahul Bollini is a Lithium-ion cell and battery pack R&D expert with an industrial
experience of over 7 years. He can be reached at +91-7204957389 and
bollinienergy@gmail.com.

About the author

Disadvantages of LTO anode

Cost: LTO batteries are so expensive that their price cannot be compared with
traditional NMC and LFP batteries sold in the market. The higher battery price and
weight are some of the reasons why LTO battery manufacturers have not expanded their
production capacity as much as manufacturers of other Li-ion chemistries.

3. Silicon Graphite - Silicon can deliver more than 3000mAh/g specific capacity. It is mixed with
graphite in small quantities to achieve a Silicon-graphite composite anode that has a specific
capacity of more than what is delivered by traditional graphite.

Fast Charging
High specific capacity
Helps achieve higher gravimetric energy density (Wh/Kg) of the cell
Helps achieve higher volumetric energy density (Wh/L) of the cell
Brings down the overall cost of the cell

Advantages of Silicon Graphite anode

Expansion of Silicon happens during the cycling of the overall cell
Silicon has low electrical conductivity compared to graphite
SEI (solid electrolyte interphase) layer tends to be unstable because of the expansion and
contraction of Silicon in the anode during the cycling.

Disadvantages of Silicon Graphite anode

Safety: LTO batteries do not catch fire (like in LCO, NMC, and NCA batteries) and do not
release smoke (like in LFP batteries) when damaged.

Cycle Life: LTO batteries are advertised with the capability to have over 40,000 cycles at a
1C rate of charge and 1C rate of discharge. The cycle life comes down when charging and
discharging at higher than 1C rates. Its calendar aging life is expected to be 30 years, which
paves the way for the second life usage of LTO batteries.
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LG Energy Solution and American Honda Motor
Company announced an agreement to establish a JV
company to produce lithium-ion batteries (pouch-type)
in the US to power Honda and AcuraEV models for the
North American market. 

LG Energy Solution and Honda will invest a total of USD
4.4 billion and establish a new JV plant in the U.S. The
plant aims to have an annual production capacity of
approximately 40 GWh.

Gogoro will partner with Jardine Cycle & Carriage (JC&C) to conduct trials using their electric
motorcycles and battery swap stations for last-mile deliveries. 

MO Batteries will work with SingPost and Prosegur to conduct pilots using their electric
motorcycles as well as a combination of centralised charging and battery swap and storage. 

To assess the potential of battery swapping technology for EVs, The Land Transport Authority
(LTA) of Singapore has approved two electric motorcycle and battery swapping regulatory
sandbox applications by Gogoro and MO Batteries, respectively. The trials will be implemented
in the next few weeks and will run for 12 months. 

The regulatory sandbox with Gogoro will involve 20 electric motorcycles and 100 swappable
batteries at two Gogoro GoStations, while MO Batteries will have six electric motorcycles with 30
swappable batteries, 14 chargers and two battery store and swap stations, said a report by Channel
News Asia.

The world's 1st fleet of 14
hydrogen-powered passenger
trains has been rolled out in
Germany, replacing 15 diesel trains.
The trains use hydrogen fuel cells to
generate electricity that powers the
engines, emitting only steam and
condensed water while operating with
a low level of noise. The trains
(Coradia iLint) have a range of 1,000
kilometres and a maximum speed of
140 kmph.

Indian electric motorcycle manufacturer One Electric Motorcycles and battery
swapping technology company STIMA have partnered to deploy 3,000
rechargeable electric motorcycles for Kenya. Thereafter the joint venture will
expand to other African countries. One Electric has already supplied 30 motorcycles
that will be deployed in the Kenyan market in the coming weeks.
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VEHICLE ELECTRIFICATION AND APPROACHES 
TO SOLUTION DEVELOPMENT | CHAPTER 6

The previous chapter provided insights into vehicle electrification
challenges and complexities on the technology, supply, and demand side.
Some of the challenges are a part of evolution and can be considered
'growing pains', whereas some will need intensive research and a full
value chain effort to ensure a flawless transition. 
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As per media reports, today, most EV-making OEMs do not make a profit from the sale of EVs.
There are many reasons for the same, including newer capital investments and lower product
sales due to shallow penetration. It is imperative for OEMs to ensure proper tradeoffs across
product performance, efficiency, driving range as well as cost, and it is a major challenge for
almost all manufacturers. Opportunities and future EV profitability largely depend on these
tradeoffs. It is a must for EV makers to evaluate and iterate tradeoff aspects many times during
the development process as the design evolves, the market changes, and competitors emerge.
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New Mobility Automotive Ecosystem: Opportunities for Solution Development

This final article of the series by Dr Maruti Khaire (Head EV and Special Projects at SKF
India) discusses the new approaches to technology and solutions development in the
new electric vehicle ecosystem.

Here are some key opportunities that OEMs and EV players can consider for achieving the
optimum tradeoff for EVs:

Optimize electric vehicle designs for the market

As discussed in the previous chapters, currently, EV design is evolving from both manufacturer
and consumer perspectives. Many current EVs in the market either have too compromised
specifications [just conversion of ICE vehicle platform into EVs] or they are too high spec for the
consumers [loads of features which are currently not fully put in practice]. This mismatch is due
to lower market experience as well as constrained development options due to economies of
scale. EV manufacturers are attempting to address the major needs of target markets; however,
it is far from optimized. Current EV design baselines are drawn from the ICE vehicles. Current
EV offerings have a significant focus on “in-cabin” information, which demands more electronics
hardware, switches, cabling, sensors etc.; here lies the scope for optimization.

The teardown studies and its analysis by McKinsey found that “OEMs can apply the
teardown learnings and create fun-to-drive and simple vehicles costing $1,300 to
$1,800 less through smart feature choices, design-specification adjustments, and
manufacturing improvements—all without compromising safety”. Optimization of
designs includes the right grade materials, optimization of weight, and optimization of
specifications according to the market. 
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EVs can capture and generate a huge amount of data about driver behaviour, vehicle usage
pattern, infotainment, and other aspects like routes. The generated data can be utilized for
vehicle optimization as well as ethical monetization. A new working model for engineering
collaboration and vehicle safety enhancement is possible with captured data. Data-based
eCommerce business models can be built. Revenue generation avenues like roadside
assistance, vehicle health monitoring services, restaurant services, etc., can be explored.
Electric vehicles offer carmakers the benefit of measuring driver behaviour and driving patterns
of vehicles. This is essential data for insurance services and personalized vehicle service alerts.
This data is also useful for after-sales service and vehicle upkeep. 

New business models and revenue avenues

Micro-mobility is the future of urban transportation

It is predicted that with rapid urbanization growth, micro-mobility will have a substantial vehicle
demand, and the same can be electrified. Micro mobility may not require high-tech vehicles but
may demand high-performance optimized vehicles.

Opportunities beyond vehicle making

In-house R&D is capital and resource intensive. OEMs need to focus on establishing
partnerships beyond vehicle making. Cross-functional partnerships include the subsystem design
of a supplier, validation partners, and aggregating the operations, to name a few. EVs require
hardware – Electronics as well as components; however, operating software is also one of the
major constituents of EV operation. Software platform development can be partnered with
companies based on usage or exchanging field data for software validation. 

Battery recycling

A report published by Bloomberg.com, Asian edition in June 2022, reveals that the global
lithium-ion battery market is expected to reach USD 182.53 billion by 2030.
Furthermore, according to the latest report by Grand View Research, Inc., the battery
market is expected to expand at a CAGR of 18.1% from 2022 to 2030.

The recycling of batteries will be a great challenge as well as a huge opportunity in the future.
One of the former CTO of Tesla motors founded a company named Redwood Materials in the
USA, focusing completely on recycling the mineral from used batteries and putting it to reuse. It
is claimed that 95% of Lithium-Ion battery material can be recycled. However, the process is
complex and capital-intensive. The recycling of batteries business is going to be a socially
respectful as well as a commercially beneficial opportunity for the future.
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Invest in R&D and create a niche

EV manufacturers can create a niche for themselves with good research. Innovations in battery
management, battery cell chemistry, powertrain, and all the rotating components will add
notable value to vehicle performance in the coming time. Current EVs are largely an extension
of the ICE vehicle platform, and the performance can be optimized with a dedicated platform. It
is not only about the vehicle but also about the process – assembly, manufacturing, and allied
activities need the full scale of innovation. 

One of the areas for innovation could be testing. Virtual testing or component rig testing is one
such example. Traditional ICE automotive design has banked heavily on bench testing as
well as field testing. The complexity of developing bench rigs makes virtual prototypes
more useful; however, correlation with field conditions needs complementing research. 

Energy storage and distribution [Green Energy]

Today EVs have supporters, fans, and facilitators; however, it also has opposition. The
opposition is mainly due to current mineral mining practices and energy generation based on
coal power plants and resulting emissions. However, there is an excellent opportunity to
generate solar and wind-generated power energy, store it, and distribute it economically. It will
not only be an image booster for EVs but also a great help to the planet.

Approaches to Solution Development

The automotive ecosystem is evolving at a faster pace than ever before. Figure 1 depicts a
summary of approaches suggested in this article. Approaches like building partnerships, tie-up
with universities, and establishing supply chains, to name a few are new; however, their
significance and inevitability are more in the current time. Let’s discuss each approach in detail.

Figure 1: Overview of approaches to solution development
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Focus Digital

The automotive ecosystem is closely knitted with mechatronics systems. The large-scale
electronics and software implementation in the vehicle provides additional and more real-time
data-gathering avenues. Considering the capability to capture, analyze and implement solutions
based on the data, EV makers need to focus on digital development more than ever before.
Digital engineering will not only shrink the development lead time, but also it will reduce the
product development budget. 

Let's extend the example of test rig development. Building bench test rigs is an expensive job
that demands skilled resources. Recreating field events is also complex, and ensuring
consistent results every time requires effort. Fortunately, digitally developed solutions will ease
these challenges. For example, virtual prototypes that can validate complete electro-
mechanical-hydraulic-thermal systems, including their embedded software, purely in
simulation, will be a great approach to solution development.

Establish the supply chain – Raw Material

Precious EV raw material minerals like lithium and cobalt are available in specific geographies.
China currently dominates EV battery material processing as well as raw material access.
Dependence on one specific geography makes the EV supply chain vulnerable. The supply
chain for electronic components, like ICs, are also a concern. We have been aware of
semiconductor component shortages in the last couple of years. Major OEMs could not find an
alternative for semiconductor component supplies, and many had to halt production. Increased
implementation of electronics in EVs will demand more synergy in this supply chain.

The “Local for local” approach to the supply chain will be one of the solutions to this crucial
problem. Consortiums can be formed among the countries having raw materials, technology,
and processing strengths to serve the market.

Find and build good partnerships

Technology development demands financial assets [capital], human resources [intellectual], and
time. EV makers must find suitable technology players, including independent research houses,
universities, suppliers, and government research facilities, that can be leveraged to build
performance products. 

Conventionally automakers have been in the driving seat for the development, with suppliers
building "make-to-print" parts except for certain systems. Recently, the approach is changed
towards OEMs giving requirements and suppliers driving the research and development
network, which has proven beneficial as development time pressure is distributed. A similar
approach is needed for EVs but with much higher intensity. Collaboration will be the key to the
success for EV development. EV space is dominated by start-ups. Effective utilization of
partners' networks and strength is the key to scaling EV development. 

Develop resources, including HR

EV solutions need multi-disciplinary considerations (mechanical, electrical,  electronics).   
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Tie-up with universities

Organizations must leverage the university's facilities, talent, and excellent network. The
western world is already utilizing universities for critical research and having traditional
collaboration. In India, technical universities like IITs, NITs, and other state-funded universities
have proven their mettle and provide value to technology development. Fundamental know-how
can be developed in collaboration with universities, and the organization can commercialize the
technology with its processes and network.

Customer Collaboration

Structured market research and customer feedback were predominant tools used to understand
customer sentiments. However, a more proactive approach to customer collaboration is needed
to fulfil the needs and expectations of the next-generation vehicles.

In the agriculture industry, some companies have already implemented this approach for new
product development. The companies select knowledgeable and trustworthy customers with
whom they co-develop the product and validate it before launching it into the market. This
approach reduces the feedback cycle and provides a window for product development.

Supplier partners will continue to play a vital role in the new mobility journey. OEM customers
used to dictate the specifications and performance requirements for the products and suppliers
typically used to follow. The tight control of product specifications and undisclosed intent create
uncertainty for suppliers. While developing such specifications based on new products,
suppliers generate their own safety net to cover the uncertainty, which typically results in
higher costs and unoptimized products. A new approach to customer collaboration will
reduce this uncertainty to a large extent and provide more windows for optimization based on
joint specifications and performance parameters.

Conclusion

This article presents potential opportunities that are opening due to EV challenges at a broad
level; however, underneath each opportunity lie numerous adjacent opportunities. Therefore, it is
required to re-look at some of the traditional solution development approaches and align them to
current requirements. In some cases, a completely new approach, like supply chain development
for raw materials, is required. 

I am taking this opportunity to thank the EVreporter team for the opportunity to share my
thoughts on the “Impact of EV on Automotive Ecosystem”. This is the concluding chapter of this
series. I want to thank all the readers for their active participation, feedback, and, most
importantly, encouragement about the series. There is a lot to share and mention; however,
there is always a next time!

Automated tools/equipment with built-in intelligence, like recommended actions, possible
solutions, etc., are required to ensure smooth man-machine interaction. Continuous focus on
human resource education and training is required to sync with technology upgradation. 
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