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Ola Electric raised more
than US$200Mn led by
Falcon Edge, Softbank and
others, at a valuation of
US$3Bn. CEO Bhavish
Aggarwal tweeted that the
company will accelerate

vehicle development across electric 2W scooters, motorbikes and 4Ws. Ola Electric also
claimed to cross Rs 1100 crore in combined sales for the two days when the
purchase window for Ola S1 and S1 Pro e-scooters was open in September.
Reservations remain open while the purchase window will open again on November 1.

Omega Seiki Mobility unveiled its electric small
commercial vehicle M1KA with a range of 250 km
and a payload capacity of 2 tonnes. As per company
officials, the expected price is around INR 15 lakhs,
with an estimated Re 1 per km running cost. Bookings
to commence from Q4 of 2021.

Ultraviolette Automotive is setting up its
manufacturing and assembling facility near
Electronics City, Bangalore. The production of its
electric motorcycle - the F77, will begin in Q1, 2022,
and the first batch of motorcycles will be rolled out in
March 2022. Test rides are expected to begin from
November 2021. According to a company statement,

its 70,000 square feet facility will manufacture 15,000 e-motorcycles in the first year and
scale up to an annual capacity of 120,000 units. The F77 will offer acceleration of 0-60
kmph in 2.9 seconds, a top speed of 140 kmph, and a range of 150 km. Ultraviolette says it
has received over 40,000 booking interests from India and abroad.

Kapil Shelke, the Founder/CEO of Tork Motors, announced that the EV start-up is now
ready to deliver its electric motorcycles. Notably, Tork had first announced its electric
motorcycle T6X back in 2016. Kapil also mentioned that they have developed a 96%
efficient axial flux motor built in-house, changed the motorcycle structure with a
redesigned LED headlight and taillight, new switch cluster, larger battery pack, and more
power than the 2016 version.
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EV-based last-mile delivery startup Zypp Electric has raised around $7 million in
Series A round co-led by 9Unicorns and Anthill Ventures. Founded in Aug 2017, Zypp
has raised $12.5 million so far.

bp Ventures has made its first direct investment
in India, investing $13M in BluSmart. The $25M
Series A round also saw support from Mayfield
India, 9Unicorns, Survam Partners, and other
existing investors. Sophia Nadur, managing
partner at bp ventures, will join BluSmart’s board. 
Earlier in September 2020, BluSmart had raised $7M from multiple investors, including
Inflection Point Ventures, Venture Catalysts, Mumbai Angels, Chhatisgarh Investments
Ltd, JITO Angels, Lets Venture Fund and Kaplavriksh Fund. The start-up had previously
raised $3M in seed round in Sep 2019. 

CESL announced a Grand Challenge to deploy 3,472 E-Buses in 9 major cities.
Corrigendum published in the Gazette of India on 11th June 2021, had nominated EESL
to aggregate demand for E-Buses under FAME -II in Mumbai, Delhi, Bangalore,
Hyderabad, Ahmedabad, Chennai, Kolkata, Surat, and Pune. CESL (a wholly-owned
subsidiary of EESL) will aggregate the demand from STUs/Authorities and run the tender
to select bidders (OEM/Operators) for E-Bus deployment. The Grand Challenge envisions
to have least two operators in each participating city.  

Hero Electric plans to ramp up the production capacity at its Ludhiana facility to over
five lakh units by March 2022. The company also announced that it will set up 10,000
EV charging stations by 2022. The new move has been announced under Hero
Electric’s partnership with Delhi-based EV charging solutions start-up Massive Mobility.
As per a survey conducted by the two companies, EV customers look for smart chargers
identified through an app over the internet, 16 AMP charging stations and long chords.

TVS Motor Company acquired a majority stake in the European e-bike brand EGO
Movement. The company eyes the personal e-mobility business in the European market,
and this is their second major acquisition in Europe after Norton Motorcycles. EGO
Movement is a Swiss technology company providing mobility solutions through a portfolio
of e-bikes, e-cargo bikes, and e-scooters. It has an omnichannel network across
Switzerland, Liechtenstein and Germany, with plans to expand across Europe.
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OPTIONS TO TIE SOLAR ENERGY
WITH ELECTRIC VEHICLE CHARGING

Dr Vinay S Kandagal shares multiple ways to source off-site
solar energy for electric vehicle charging. Vinay works in the
area of electric mobility at the Center for Study of Science,
Technology and Policy (CSTEP), a research-based think tank.
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A solar rooftop photovoltaic (SRTPV) system can be integrated with an electric vehicle
charging station (EVCS) either by -

- Installing panels within the charging station premises (on-site), or 

- By sourcing the solar energy effectively from panels located outside (off-site) the
premises via an electrical grid. 

Integrating solar energy system with an EV Charging station

Several pilot demonstrations that have been reported so far are primarily on-site
systems. Though SRTPV technology serves as a cheaper energy source than the grid,
especially for the commercial consumer category, a major drawback of co-locating it
with an EVCS is the high upfront costs of solar panels. 

This problem can be overcome by
effectively sourcing cheaper solar
energy from an off-site entity that
bears the initial investment for solar
panels. Such business models are
referred to as energy-as-a-service
models. Policy and regulation will
play an essential role in enabling
such mechanisms.
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Open access

Under their respective renewable energy (RE) policies, many states permit solar
developers to sell the generated energy directly to electricity supply companies
(ESCOMs) or consumers who can purchase power at a scale of at least 1 MW. Though
this benefits buyers as costs are lower than when buying from ESCOMs, it limits the
consumers to those whose power demand is above 1 MW. 

Such accounting methods can also play a vital role in enabling off-site solar energy
sourcing. Variants of net metering such as virtual and group net metering are two such
mechanisms.

Currently, such metering mechanisms have been implemented at limited
locations (e.g., Delhi) in India.

Bus depots or EV fleets for captive charging, which see high demand, can
benefit from this option.

The net-metering policy has played a crucial role in driving SRTPV adoption worldwide.
Under this policy, an SRTPV adopter can use the electrical grid as a virtual battery to
exchange energy with the grid within billing cycles. The policy helps end-users defer
investments on a dedicated energy storage system, thereby reducing the cost of the
generated solar energy. However, it is facing backlash from utilities. They stand to lose
considerable revenue from consumers, particularly in the commercial and industry
sectors. Nevertheless, the net-metering policy will be instrumental in reducing
operational (energy) costs of EVCSs—with on-site SRTPV systems—and promoting clean
charging mechanisms. 

Net metering and its variants

Here are some measures that explore the off-site sourcing of solar energy
for electric vehicle (EV) charging -

In virtual net metering, a single EVCS or multiple EVCSs can hold ownership stakes in an
off-site SRTPV plant (e.g., installed by a community) and use the number of units of
energy generated to offset the local energy consumption at charging stations. Group net
metering is similar to virtual net metering, except that the surplus energy (generated
elsewhere) exported to the grid is used to offset the local consumption. Such
arrangements enable businesses with a lack of sufficient rooftop area or solar resources
to access energy from solar-rich remote sites, thereby effectively integrating the two
technologies.
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India has set ambitious targets for both renewables and EV adoption in the coming
years. However, well-defined policy measures that enable renewable energy-based EV
charging have not been framed yet. The measures discussed above can be tailored to
suit the needs and preferences of different consumers. More importantly, they rely
minimally on subsidies. Policy and regulation will play a significant role in
enabling these mechanisms. 

Peer-to-peer (P2P) energy trading represents a novel market mechanism where solar
energy producers (usually of any capacity) and consumers can trade energy directly
among themselves. P2P trading benefits sellers of green energy by enabling them to sell
energy at a price higher than the generation cost. Buyers (EV charging businesses) also
find it beneficial as they get access to cheaper and cleaner energy. However, it is
important to find a win-win scenario for all stakeholders, including ESCOMs. Policy and
regulatory changes are required because direct selling and buying of energy are
currently not allowed in India.

A few pilot projects are being trialled in Uttar Pradesh and Delhi. The
recent Karnataka Renewable Energy Policy draft (2021–26) also considers
exploring such P2P energy projects within the state, which is encouraging.

Peer-to-peer energy trading

Green energy certificates 

Recently, Maharashtra approved a scheme that allows all consumers of Tata Power to
source green energy to meet their complete demand. The consumers under the scheme
will have to pay a premium of INR 0.66/unit and receive a monthly certificate assuring
them of their energy being sourced from a green energy source. EV fleet operators or
businesses who do not have the resources to generate solar energy or are ineligible for
open access and are committed to using renewables in fulfilling their sustainability goals
can benefit from such a mechanism.
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Swappable Batteries Motorcycle Consortium was announced by Piaggio Group,
HONDA Motor, KTM and YAMAHA Motor. Battery swapping operations require
standardization in EV battery specifications. The consortium will work with International
standardization bodies to develop common technical specifications of the swappable
battery systems for low-voltage vehicles (48V) up to 11kW capacity. The idea is to promote
the widespread use of swappable batteries for motorcycles and light EVs such as mopeds,
scooters, motorcycles, tricycles and quadricycles.

Lithium-ion battery recycling company Redwood Materials and Ford will create a
closed-loop for battery recycling and a supply chain for critical battery materials. Recently,
Redwood had also announced plans to produce anode foils and cathode materials
domestically in the USA and expressed intentions to ramp to 100 GWh of cathode
material, enough for one million electric vehicles by 2025. Ford has invested $50
million in Redwood to help them expand their manufacturing footprint.   

News
Bytes
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The Massachusetts-based technology company ePROPELLED announced the release of
a new electric vehicle propulsion system that claims to use battery power much more
efficiently, allowing OEMs to reduce the battery pack size by at least 15%. ePropelled
worked with Tata Motors to install the eDTS system in a Tata Tiago, which was on
display at the Cenex-LCV 2021 show in Millbrook in September 2021. The eDTS
(ePropelled’s Dynamic Torque Switching) system comprises three main components - 

eDTS motor i.e. a brushless permanent
magnet synchronous machine

power electronics drive that includes a
high voltage inverter and a control
system that automatically selects the
most efficient operation mode based on
vehicle demand

an electronic switch matrix that links the
many windings of the motor to the
phases of the drive.

Ford announced plans for two new campuses in Tennessee and Kentucky in the USA to
produce the next generation of electric F-Series trucks and the batteries to power
future electric Ford and Lincoln vehicles. Together with its partner, SK Innovation,
Ford plans to invest $11.4 billion at the Tennessee and Kentucky mega-sites.
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UNDERSTANDING THE NUANCES OF
BATTERY SWAPPING ECOSYSTEM 
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What are the different parts of the
'Battery Swapping' ecosystem?

Swappable Battery Manufacturer

Swap Station Manufacturer

Swapping software provider

Swapping station operator

Driver/Rider of the vehicle with
swappable battery

Different parts of the swapping
ecosystem are:

With charging, the fleets will experience downtime due to the time taken to recharge
their vehicles. This downtime can be up to 3 hours for electric 2Ws and 3Ws, leading to
lost revenue and decreasing the utilization of the vehicles on their fleets.

Due to this downtime, fleets with ~10 vehicles can lose up to Rs. 1 lac per
month. 

For fleets, how do you compare charging vs swapping in terms of financial
advantage considering capital and operating expense?

Ashwin Shankar, CEO - BatteryPool, discusses the basics of electric vehicle
battery swapping systems, the economic incentive for fleets to use battery
swapping for their recharging needs and how their battery agnostic solution can
provide the necessary support. The start-up has 50+ swapping stations deployed
across India.
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Can you comment on ownership of batteries in case of battery swapping
solutions? 

We believe that the ownership of the batteries cannot lie with the rider of the EV as
the battery packs will enter and exit the swapping ecosystem. As such, battery packs are
either financed and owned by the fleet/swapping operator or financed by a financier and
leased out to the operator of the swapping stations. In some instances, battery
manufacturers may opt to be the financiers of the packs and lease them out to operators
and fleets.

When you say a battery agnostic swapping station, what does it mean?

BatteryPool provides the entire technology stack for swapping of battery packs. We
provide IoT enabled, battery agnostic swapping stations and an API-first software
ecosystem that fleets can integrate into their existing software ecosystems. This station
can integrate with battery packs being used by fleets and swapping operators in their
business. We also work with our battery manufacturing partners to provide an integrated
solution to operators needing battery packs with the station.

What does the BatteryPool solution comprise of?

We customize the mechanical enclosures as per battery dimensions, chargers as per
power requirements and the battery communication protocols according to the BMS in the
packs used in the fleets. 

With swapping, while they may have to invest in the swapping station and the
additional battery packs, they are able to eliminate this downtime and maximize the
utilization of their EVs. The payback period on the investment in the swapping
stations and spare batteries is typically 5 months. Battery swapping becomes
viable at a scale of ~10 vehicles, each of which travels 60+ km per day.

How will you handle a case where a fleet operator has more than one type of
battery packs in terms of dimensions? They might also have vehicles from
different OEMs in the fleet.

We would design the solution to accommodate all the different types of packs being used
in the fleet/swapping operations. However, we have seen fleet/swapping operators
eventually converge on a single battery pack form factor and communication protocol to
reduce variability in their operations.
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Our biggest challenge in building these IoT smart stations was to build for challenging
conditions of low network, dust, extreme temperatures and power outages. At
the same time, the swap solution caters to 2W and 3W use cases – users of which are
extremely value-conscious and in some cases only semi-literate. These were unique
engineering challenges that we dealt with while building and deploying our 50+ stations. 

While our swap stations may not be as fancy to look at compared to our foreign
counterparts, they are built to be robust and meet the use case of 2/3W EVs.

What were the main challenges you encountered while manufacturing
battery swap stations?

EVreporter | Intelligence. Research. Consulting.Copyright © 2021 EVreporter. All rights reserved.
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LITHIUM-ION BATTERY SAFETY -
PERILS AND PROMISES
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LIB Safety

Among the different LIB form factors, cylindrical cells generally come in smaller sizes and
lower energy capacity. Also, the gap between the individual cells, when forming a module,
enables better heat dissipation. The metallic shell casing of cylindrical and prismatic cells
can withstand higher pressures. In contrast, the aluminium-plastic composite film in the
pouch cell’s casing deforms easily and withstands less pressure.

With the recent incidents of Chevrolet Bolt unattended fire and Hyundai’s recall of Kona
EV, battery safety in electric vehicles is now glaring headline news. With increasing
demand towards higher energy density and faster charging, battery safety is indeed the
need of the hour. The cells and the BMS are central to this safety. 
 
Lithium-Ion Batteries (LIBs) mainly consist of the cathode, anode, separator, and
electrolyte. The malfunction of these parts, together or individually, can negatively affect
LIB safety. When operating, the electrodes produce heat, which can become
uncontrollable during battery malfunction. If a separator is damaged, LIB processes
transition from controlled to uncontrolled electrochemical reactions, resulting in
significant heat generation. In such cases, the electrolyte acts as a fuel for further heat
generation leading to thermal runaway.

Lithium-ion batteries have electrolytes that are typically a mixture of organic solvents, salt
and various additives. Unfortunately, they are highly volatile and flammable. In
combination with an oxidant and an ignition source, they can potentially cause fires and
explosions.

The damages in a LIB is generally classified as:

a) electrical - overcharge/discharge and short circuit

b) thermal shock and local heating

c) mechanical - damage to shell casing, crash, shock, penetration, and drop of battery
packs
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Uncontrollable internal heat generation, which causes oxygen release from the
cathode material, leading to numerous side reactions, resulting in thermal runaway.

Separator defects (either thermally-induced or mechanical damage) creating short
circuits in the battery and rapid discharge of the energy stored in it and release of
massive amounts of heat. 

Electrical abuse. Electrolyte decomposition occurs at the cathode interface,
especially in a high state of charge (SOC). This leads to heat accumulation and
consequently release of oxygen from the cathode and damage to the separator.  

Electrochemical side reactions caused by local thermal abuse. If the heat
generated during normal LIB operations cannot be dissipated quickly enough, the
separator in that specific place will shrink or rupture.  

Mechanical battery damage, which causes short circuits and/or air to penetrate
the battery.

Thermal runaway in a battery defines a situation where an increase in temperature
changes the conditions in a way that causes a further rise in temperature, often leading
to a destructive result. It is a kind of uncontrolled positive feedback. The leading causes
of thermal runaway are:

Thermal Runaway

Understanding LIB performance in unsafe conditions is critical.
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traditional air cooling systems

liquid-cooling systems containing water, glycols, etc. 

phase-change material (PCM) based 

heat pipe-based thermal management systems

Good battery thermal management controls battery temperatures and minimizes the
formation of localized hot spots. Depending on the method of heat transfer, typical
battery thermal management systems include one of the following: 

Natural cooling simply relies on the temperature difference between a battery and
ambient air to cool the battery. If convection is insufficient to dissipate the internal heat
of the battery at its maximal charge and discharge rates, then forced air cooling is
required. 

PCM with a suitable melting temperature absorbs the heat during the phase change to
cool the battery. A suitable PCM to wrap the batteries with thermally conductive sheets
between the batteries, enhances the heat removal and significantly improves the
uniformity of the battery pack temperature.

Battery Thermal Management

Cell Balancing

Cell balancing in a Battery Management System (BMS) is extremely critical to LIB safety.
In the absence of an appropriate balancing system, the voltage differences between the
individual cells will amplify, severely compromising battery safety. To achieve a high-
performance battery system, the cells need to be continuously balanced to minimise the
variations between them.

Thermal differences in a battery can cause different self-discharge rates in its cell
components. Passive equalization technology is currently widely used, but active
equalization technology is becoming more and more popular for larger battery packs. 

The main type of passive balancing is switch resistance, in which equalizing resistance of
the access circuit consumes some of the battery energy through heat generation.
Passive equalization can release the electrical energy of the over-charged high-capacity
cells in the battery pack, but it cannot supplement the energy for the low-capacity cells. 
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Venkat Rajaraman is the Founder/CEO, and Dr Mayank Vyas is the
Lithium Battery expert at Cygni Energy. Cygni is a leading storage
technology company with cutting-edge expertise in EV Batteries (2W &
3W) and Energy Storage Systems. They have deployed over 75MWh of
storage solutions. Cygni battery packs come with advanced cell
balancing features and provide useful data on ageing and prognosis on
battery safety. It supports multi-stage charging to avoid over-charge
conditions, and superior thermal management ensures battery safety
and prevents thermal runaway.  

Safety standards such as Chinese standard GB/T 31485, International Electrotechnical
Commission (IEC) standard IEC62133 Edition 2.0, United Nations (UN) standard UN38.3
for Hazardous materials transport and Underwriters Laboratories (UL) standard UL9540
are most common. While there are several industry standards regarding battery safety,
there isn’t a set baseline summarizing expected performance for given applications or
form factors. Also, successfully passing the nail penetration, crash, and other tests does
not guarantee a vehicle battery’s safety in real-life performance conditions.

Safety Standards

Summary

The growing demand for higher energy density, faster charging and more powerful EV
battery systems, is bound to pose greater challenges to battery safety. LIB thermal
runaway and the presence of flammable components are the root causes of battery fires
and explosions. The most effective way to dissipate excessive heat is to protect batteries
from thermal and mechanical abuse by improving their outer shells. A well-designed
battery pack along with an advanced Battery Management System can meet much-
needed safety requirements.

India is on the cusp of EV adoption. Battery failures can appear suddenly, and without
warning, with the potential of severe injuries, product recalls, and loss of reputation.
Hence the EV industry must invest in good battery design with advanced battery
intelligence that can predict and prevent the user from unsafe batteries before they lead
to any untoward incident. When it comes to Lithium-ion batteries, an ounce of
prevention is far better than a pound of cure!
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LITHIUM-ION CELLS - A GRADE VS. B
GRADE 
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During the manufacturing of Lithium-ion cells, a very strict procedure is followed for
grading them. Since no manufacturing process can produce 100% perfect yield, less
than 10% of the produced cells do not meet the standards required to fall under A
grade and hence they are classified as B grade cells. The reasons for rejection can be
either the cells do not match up to the expected performance or a cosmetic defect or
both. B grade cells also have a minimum performance expectation and if they don’t
meet it, they are further classified as C grade cells. C grade cells are the lowest priced
cells in the market and they can be used for single-cell portable applications operating
at a very slow charge and slow discharge rate with lower expected battery life.

When brand new, B grade cells have about the same capacity (in Ah) and impedance
(internal resistance) as A grade cells, which makes it difficult to differentiate between the
two. However, B Grade cells are on an average 30-40% cheaper than A grade cells. 

If you look at the prices in the international market and compare them with
the prices of cells being imported in India, one can easily conclude that a good
amount of the NMC and LFP cells being imported in India are B grade cells. A
primary reason for this has been severe competition between the battery pack assembly
companies to compete against each other on price. Another reason is  the pressure
from the OEMs to supply battery packs at an aggressive price.

A few OEMs and battery pack suppliers have experienced issues with using B grade cells
because their batteries could not perform up to expectation even during the warranty
period, and these companies are slowly shifting towards sourcing A grade cells. However,
some new entrants in the battery pack assembly field seem unaware that there exist A
grade and B grade cells in the market.

A technical way to know if the cell is B grade is to charge-discharge the cell for a suitable
number of cycles depending on the cell capacity, chemistry, form factor and intended
application of the battery pack and look at the data. If the capacity fade is higher than
what is mentioned in the cell datasheet cycle life graph, it is a B grade cell. And, if the
cycling data is true to the values mentioned in the datasheet, then it is an A grade cell.

Classifying the Lithium-ion cells

Cell quality imported in India and its repercussions
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Performance of A Grade vs. B Grade cells

Capacity Fade/Cycle Life - The cycle life of a lithium-ion cell is defined as the number
of charge-discharge cycles at 80% Depth of Discharge (DoD) till the retention capacity of
the cell comes down to 80% of its original capacity. If the capacity fade of a cell is higher,
it tends to have a lower cycle life. B grade cells have a higher rate of capacity fade as
compared to A grade cells.

Life - Lithium-ion cells are known for their long-lasting life. The cells degrade and their
energy holding capacity reduces over time but they last for a long time, unlike Lead Acid
batteries which experience sudden death. B grade cells tend to experience sudden
death failure after a certain number of cycles, especially when they are charged and
discharged at higher C rates. This does not allow the B grade cells to be reused as
second-life batteries and they directly end up at a recycling plant.
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Rahul Bollini has over 6 years of experience as an international
Lithium-ion cells R&D consultant and has closely worked with Indian,
American, European and Japanese companies with hands-on
experience in Lithium-ion cell engineering and complete fabrication
process. He has studied Energy Business and Finance from
Pennsylvania State University, USA. He can be reached at
bollinienergy@gmail.com.

Rise in Impedance - Impedance, also known as internal resistance, has an inverse
relationship with cell performance. The lower the impedance, the better rate of charge
and discharge the cells can go through. EVs demand fast charging and high power
discharge, and hence EV Grade cells have lower impedance when compared to
Energy Storage Grade cells.

As the cells are charged and discharged, their impedance increases. At some point, the
impedance of the cell rises to a level that it becomes unusable for a particular
application (such as EVs). At that point, it is disassembled and used as a part of a
second-life battery to power applications (such as Energy Storage Systems) using a
lower charge-discharge C rating. B grade cells experience a faster rise in the impedance
level, and hence they become unusable much earlier compared to A grade cells.

Bulging/Swelling - Bulging of prismatic cells and swelling of pouch cells tend to
happen in even A grade cells when they are overcharged, deep discharged or operated
at very high temperatures. But the chances of bulging and swelling are higher in B grade
cells because their cathode and anode stoichiometric ratio could be off and also due to
B grade cells not undergoing proper formation in the first place. 

Safety - Since B grade cells do not meet the performance parameters compared to A
grade cells, it is not advisable to use B grade cells for fast charging and high
power discharge applications such as EVs. 

If B grade cells are made to perform at the level of A grade cells, especially in  EV
applications and combined with a  mediocre BMS,  consider it a  recipe for disaster.  It
can cause internal cell short circuits due to dendrite formation and lead to thermal
runaway.  Thermal runaway from NMC chemistry cells can be extremely dangerous as
NMC  cells tend to catch intense fire,  as seen in the cases reported from  EV  fires from
across the globe.
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EV STARTUPS FEEL LEFT OUT OF PLI
SCHEME FOR AUTO AND AUTO
COMPONENTS

Copyright © 2021 EVreporter. All rights reserved. EVreporter | Intelligence. Research. Consulting.

The government has approved the Production Linked Incentive (PLI) Scheme for
the Automobile and Auto Components Industry in India for enhancing India’s
manufacturing capabilities for Advanced Automotive Products with a budgetary outlay of
Rs. 25,938 crore. The scheme has two components i.e. Champion OEM Incentive
Scheme and Component Champion Incentive Scheme. 

For auto OEMs, the policy document mandates a minimum group revenue of INR
10,000 crores for FY20-21 and INR 3,000 crores of investment in the fixed assets.

For the auto-component players, the policy mandates a group revenue of minimum
INR 500 crores and INR 150 crores investment in fixed assets.

The scheme is open to existing automotive companies as well as new investors who
are currently not in the automobile or auto component manufacturing business,
provided they meet the eligibility criteria laid out in the document. 

Eligibility criteria for participation
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Incentives proposed under this scheme to electric vehicle manufacturers will be
independent of the incentives given under the FAME II scheme where incentives are
provided to customers who buy the vehicles and not to the manufacturers.

All vehicle segments which meet the performance criteria of the FAME-II scheme or
as may be notified from time to time by the Ministry of Heavy Industries will be
identified as Advanced Automotive Technology Vehicles. 

Under the Component Champion incentive scheme, an additional incentive of 5%
has also been provided for components of Battery Electric Vehicles (BEV) and
Hydrogen fuel cell vehicles to promote future technology vehicles. 

Champion OEM Incentive scheme is a ‘sales value linked’ scheme that will be
applicable on Battery Electric Vehicles and Hydrogen Fuel Cell Vehicles. 

Benefits marked for EV and component manufacturers

Reactions from the EV sector 

Source: Government Notification

Although EV industry representatives are glad that the PLI scheme provides due
recognition to the EV sector and supporting infrastructure, they feel that the policy
favours the big players. Many start-ups in the space are voicing their opinion on being
left out of the equation. 
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EVage Ventures is a Mohali based start-up that is gearing up to launch India's first 1-ton
electric delivery van towards the end of 2021. Inderveer Singh, Founder & CEO of
EVage feels that while the scheme is great for large incumbent players, it acts as a
speed breaker for the new-age startups.

"Startups have led the EV transition in India, be it bringing in high-end
technology, higher TCO for end customers or creating thousands of jobs
across classes. We hope that the government amends the PLI scheme by
making it more inclusive for startups and allowing one of the conditions
as the qualifying factor for startups as opposed to both i.e the sales or
investment conditions set in the policy".

Trontek is a Lithium-ion battery pack manufacturer with a 0.25 GWh capacity in NCR.
Samrath Kochar, CEO of Trontek opines that the new PLI scheme will go a long way in
furthering the growth of the EV sector. However, there is nothing for the start-ups. 

"With the EV industry in India, especially the 2W and 3W EV sector growing
in double-digit, there will be a huge demand for support infrastructure like
li-ion batteries and chargers. The policy has nothing that incentivizes this
part of the industry which is surprising considering that close to 80 per cent
of the EV support infrastructure industry like li-ion batteries and charger
manufacturers is made of start-ups and small companies".

EVRE is an integrated charging infrastructure company that offers public charging infra in
a pay-per-use model across India. While Krishna K Jasti, Co-Founder of EVRE
applauded the inclusion of EV and supporting industry in the policy, he also noted that an
overwhelming majority of the EV support industry is under that threshold level of scheme
eligibility i.e. revenue of INR 500 crores.

"To meet the demand of charging infrastructure for 4-5 million 2W & 3W
EVs, India needs about 100,000 charging points with a ratio of 1:50. We
are nowhere close to this. It is very important to have start-ups
participate in technology development as a lot of innovation comes from
them. Tesla is a great example of how a start-up can revolutionise an
industry. It is therefore important that the government provides adequate
incentives for this segment to grow and meet the burgeoning demand."
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Vadodara based extractive metallurgy process consultant Hydromet has received the
consent from Pollution Control Board to establish a 1000 MTPA Lithium-ion battery
recycling plant in Gujarat. The plant will be based on Hydromet's patented Hy-BREC
technology to recover all valuable metals present in the LIBs of different chemistries. 

MTC Group (Metal scrap processor) and E-waste recycler Exigo Recycling have formed a
JV company MTC-Exigo Recycling Pvt. Ltd (MERPL). It will be headquartered in Mumbai,
and its plants will be operational in Bengaluru and Chennai by March 2022. MERPL
targets to process over 2 Lakh tons of E-waste annually, ramping up the recycling
capacity in a phased manner across 10 cities. MERPL’s activity will also include pre-
processing and recycling of Li-ion batteries and EV batteries of different
chemistries, Solar PV Module recycling, Plastic recycling, and Waste to Energy.

C4V, the US-based battery technology provider, has secured a contract from Omega
Seiki Mobility to supply 1.16 GWh Lithium-ion batteries from its manufacturing JVs.
C4V is currently a part of iM3NY and iM3TSV - two Gigafactories being set up in New York,
USA and Townsville, Australia respectively and recently signed an MOU with the
Karnataka Government for a proposed Li-ion cell manufacturing JV, with an investment
size of Rs 4,015 crore. The company aims to participate in the PLI scheme launched by
the Government of India to set up a cell manufacturing plant.
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Battery management systems are electronic circuits fitted in the EV that focus on making
optimal use of the residual energy in the battery. We analysed patents in India that
relate to battery management systems to date and noticed that major patenting activity
in this field took place from 2011 to 2020. There are 650+ patent applications thus far.

PATENTING TRENDS IN EV BATTERY
MANAGEMENT SYSTEMS AND
BATTERY COOLING TECHNOLOGY
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Govind Kedia, Managing Director at Arctic Invent reflects upon
the patenting activity in India related to battery management systems
and battery cooling.

Battery Management Systems

Oct 2021            Page 27

Patent filing trend for EV battery management systems in India

Patent Filing Trend
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Top patent holders in battery management system (BMS) technologies

Leading battery and EV manufacturers have patent applications relating to battery
management systems. The bar chart below shows the top ten patent holders in the
battery management space. As can be seen, the BMS patent applications are dominated
by Honda, Toyota, Suzuki, Qualcomm, and Nissan. They have about 250 patents taken
together in the field. Battery makers like Panasonic, LG and Toshiba also have several
patents.

Top patent
holders in
battery
management
system
technologies.

Other notable
applicants
include GE,
Mitsubishi, GM,
Hitachi and
Renault.

Some patents relating to battery management systems

Ather Energy has 2 patents directed towards battery management systems. Its August
2018 application, IN201841029696 talks about a battery pack management system. It
has a battery management module (BMM) to control overall operable parameters of the
battery pack. An auxiliary control module compares these parameters with a threshold
value. If this value is less than required, the BMM powers down the battery pack in order
to save the remaining charge of the battery.

Most of Gogoro’s patents focus on managing batteries in exchange stations. For
example, its December 2018 application IN201814049435A talks about systems and
methods for maintaining batteries based on usage. The device-exchange station system
can determine when to replace or maintain a battery based on “maintenance
information” provided by a BMS associated with one of the batteries. The maintenance
information is generated based on a test (e.g., a full charge capacity (FCC) calibration
process, a charging/discharging test, etc.) performed by the BMS. 
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An image from Ather
Energy’s patent,
IN201841029696A on
battery management
system and battery
management method.

Patent image from
Gogoro’s application on
systems and methods for
maintaining batteries
based on usage.
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Toyota filed a patent in December 2020 on a battery pack which includes a battery, a
current sensor and two ECUs. A vehicle has multiple ECUs catering to different
functions. The sensor detects a current charged and discharged to and from the
battery, and the ECU that monitors the state of the battery. But when the system
comprises two ECUs, one made from a battery pack maker and another dealing with
travel control of the vehicle, there can be compatibility issues. The invention aims to
tackle this issue by ensuring compatibility between two ECUs. Many of Toyota’s other
patents filed in 2020 focus on this technology.

A patent application filed by Panasonic in May 2021 aims to reduce the time and effort
of the user when exchanging batteries in an exchange station by the use of a battery
management system. The management server verifies the battery as well as the user to
determine if the battery pack brought in by the visitor is permitted.

An image from Panasonic’s patent on battery management system and battery
management method.
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Battery Cooling

Honda, Suzuki and Toyota remain top patent filers in battery cooling technologies.
Companies known in battery technology such as CATL, Gogoro, and Panasonic amongst
many others also hold several patents. Suzuki, Honda and Toyota hold more than 100
patents together. The top 10 patent holders shown in the bar chart hold more than
50% patents filed by companies in India.

Some patents in battery cooling technologies

Honda’s June 2021 application talks about a temperature adjustment circuit for a
battery for use in an EV. Honda also has many patents on cooling structures for
electricity storage devices.

Honda’s 2021 patent
application image on a
“temperature adjustment
circuit” for an EV.
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An image from Suzuki’s
patent application
IN202014034050A on a
vehicle battery pack.

Suzuki has a couple of patents on cooling mechanisms for a battery pack. Both talk
about providing vents in the battery pack structure. The invention aims to avoid
exposure of vehicle occupants to the cooling air after it undergoes thermal exchange
with the battery module. Suzuki filed another patent application IN202014034050A in
August 2020 on a vehicle battery pack. It seeks to protect a proprietary cooling
structure. The structure has a reduced size of housing and improved cooling
performance of a battery module.

LG also filed a patent, IN202017030152A in July 2020 to overcome heating problems
during quick charging of the EV. Conventional cooling of EV batteries uses air cooling,
but the invention aims to achieve this with water cooling. The patent is titled “Electric
vehicle battery pack cooling system and electric vehicle battery pack system cooling
method using same.” 

 

An image from LG’s
patent application
IN202014034050A 
 which uses a water
cooling method
during quick charging
of an EV battery pack.

Several other companies have filed proprietary technologies mainly relating to heating
of batteries due to overcharge.
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Conclusion

Filing trends of patents in both technologies show that there was a boom in the
industry from 2011 onwards. 2021 saw a departure from the trend with fewer patents
as compared to the previous years. Honda, Suzuki and Toyota distinctly dominate the
intellectual property in the field of electric vehicles. Indian manufacturers like TVS and
Hero need some catching up in terms of the number of patents in the technology.
Battery technology is an expansive subject of discussion in the field of EVs and we have
attempted to capture two different aspects of the technology in this article.

Arctic Innovation Consulting Solutions Private Limited (arcticinvent.com), provides industry specific
patent trend news and databases. In addition, they also help technology companies protect their
intellectual property via patents, trademarks, designs, and copyrights.The author can be reached at
govind@arcticinvent.com
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Disclaimers:

Source: Vaahan Dashboard, TATA Motors Press Release
Data as per 1347 out of 1562 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. 

Top EV sellers of September 2021
Total Registered Electric Vehicle Sales - 34,317  | Aug 21 - 28,919

 e-3W cargo -  1,167  |  Aug 21 - 909
e-3W passenger - 14,211 | Aug 21 - 11,132
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