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Odisha EV Policy approved by the state cabinet on Aug 27, 2021. The Odisha
government aims to achieve the adoption of 20% battery electric vehicles in all vehicle
registrations by 2025 and promote the manufacture of electric vehicles and their
components including batteries in the state. The policy focuses on incentivising the
purchase and use of Electric Vehicles particularly in the segment of two-wheelers,
public/shared vehicles and goods carriers.

Assam EV Policy notified by the state on Sep 4, 2021. The policy provides demand
incentives for early adoption of e2Ws, 3Ws and 4Ws over and above central government
subsidies. 100% waivers on road tax, registration charges and parking fee. 90%
electricity duty to be exempted for charging stations. The policy also proposes formation
of a nodal committee to act as an aggregator to purchase EV batteries that are at least
70% of rated capacity. EV owners can deposit vehicle batteries that have reached their
end of life at any charging point or swapping station landfills and in return get a
remunerative price for the battery. Disposal of EV batteries in any other manner will not
be allowed.

No registration fee for electric vehicles. In another bid to incentivise the purchase
of electric vehicles, the Ministry of Road Transport & Highways - India issued a
notification on August 2, 2021, to exempt battery-operated vehicles from the payment
of fees for the issue or renewal of the RC (registration certificate). 

NITI Aayog has released a Handbook to guide public and private sector
stakeholders responsible for the implementation of charging infrastructure.
The handbook does a fine job of consolidating the central and state-level governance
structure, planning aspects and models of EV charging. It can be downloaded here.

Under India's Vehicle Scrappage Policy, the mandatory fitness testing for heavy
commercial vehicles will start from 1st April 2023 and for other categories, in a phased
manner, from 1st June 2024. Commercial vehicles over 15 years old and personal
vehicles over 20 years old will be marked for scrapping if they fail to pass the fitness test.
As a scrapping incentive, relief will be provided on registration fees and road tax when
you purchase a new vehicle against the scrapping certificate. In the next few weeks, the
MoRTH will publish draft notifications to solicit comments and views of all involved
stakeholders.
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CHARGING INFRASTRUCTURE:
CURRENT STATUS, CHALLENGES
AND WAY FORWARD
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Current status of electric vehicle market in India

The below chart shows the EV sales in India from 2016-2021. The highest EV sales from
the 3W segment on account of the rapid proliferation of e-rickshaws which serve as an
economical option for last-mile connectivity. The second highest EV sales are from the
2W segment. Similar to the 3W segment, electric 2W sales are being driven by low-speed
2Ws. Increasingly, the products in the high-speed 2W segment are posting competition
to ICE 2Ws, especially with the recent increase in FAME incentives for the segment.

The electric 4W segment, while making up for a relatively small size in terms of annual
units sold has started to register good growth this year. According to the latest report,
TATA Nexon EV alone sold more than 1,000 units in August 2021.

There are several challenges to EV adoption in the country - slow deployment of
charging infrastructure is one of the key impediments.
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Types of EV Charging Infra options in India

In India, the majority of EV Charging Infrastructure is around Plug-In Charging Stations
and Battery Swapping. Plug-in charging stations are being set up to cater for all types of
vehicle charging requirements. The battery swapping business targets the 2W and 3W
segments.

Plug-in charging infrastructure status 

Department of Heavy Industries sanctioned 3,397 charging stations under FAME-I &
FAME-II. Under FAME-I, 427 charging stations were established in different cities of
India. This number also includes charging stations established on some well-known
highways connecting major cities. 

Under FAME-II, 2,877 stations have been sanctioned with the target of PAN India
coverage. The top 5 states (Maharashtra, Tamil Nadu, Gujrat, Andhra Pradesh and
Madhya Pradesh) have been allocated with ~48% of total charging stations under
FAME-II. Effective implementation of these charging stations is likely to positively
impact the consumer sentiments towards apprehensions about charging vehicles and
range anxiety. 

As per the data published by Central Electricity Authority, there are 927 public charging
stations in India, as of 30th June 2020.

Allocation of charging stations under FAME 1 and FAME 2 by DHI
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Furthermore, the Government has declared setting up a PCS (public charging station) as
a de-licensed activity and has allowed private charging at residences and offices. These
changes were brought into effect by the Ministry of Power in Dec 2018. A big push to
the public charging infrastructure has been provided by Public Sector Undertakings who
are leveraging their existing infrastructure to build public charging facilities.

Policies and subsidies for charging infrastructure

The government has formulated financial and non-financial schemes including capital,
tax and sell-side incentives for EV Charging Infrastructure players.

Total INR 1,000 Cr has been allocated under the
FAME II scheme realizing the need for faster
development of charging infrastructure. Up to
100% funding is allocated for setting up charging
infra at central or state govt offices. State
governments have also announced incentives on
charging infrastructure basis their vision of EV
penetration. It should be noted that electricity
incentives are only valid for public charging
stations and not for captive infrastructure. 

Summary of central and state EV Policies
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Key Issues around Charging Infrastructure Ecosystem

Some major issues are lack of connector standardization, no common APIs mapping
charging infrastructure across the country,  telecom provider dependent connectivity
and issues with discom infrastructure, including power outages, voltage fluctuation and
absence of net metering.

EV charging Infrastructure financing - In addition, projecting cashflows for charging
stations is a major concern for financial institutions due to the limited utilization of
chargers. To evaluate an EV charging project, the financier will evaluate the projected
cash flows and risks associated with the project. At present, for a PCS, there is typically a
large outflow, including the capital expenditure, grid connection cost, energy cost, debt
servicing, the land fee (if any), as well as operations and maintenance. The projected
cash inflow requires EV growth rate assumptions which are highly dependent on state
and national policies, availability of vehicle models in the market, consumers awareness
and emergence of charging business models. 

Way forward for India

Overall the charging infrastructure development needs to speed up to boost consumer
confidence in EVs, especially for personal use. Unique business models such as last-mile
delivery in the 3W segment make charging and swapping viable due to very high
utilization. As India’s EV ecosystem is constantly evolving, the following are various co-
existing and competing product and business model options for the future. 

Preetesh Singh, Manager at Nomura Research Institute Consulting and Solutions
India. He can be reached at preetesh.singh@nri.com Extensive contribution by Shravan
Banot, Deputy Senior Consultant at NRI
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Reliance BP Mobility signed an agreement with Swiggy to promote electric 2Ws in
last-mile and food deliveries. Jio-BP battery swapping stations will provide energy
infrastructure support for electric 2Ws used by Swiggy's delivery personnel. Jio-BP
targets setting up a network of multiple thousand battery swap stations over the next 5
years. Swiggy's fleet delivers millions of orders each month, with their delivery personnel
travelling 80 to 100 km daily. Swiggy also recently partnered with Hero Lectro E-Cycles
(a division of Hero Cycles) to enable food delivery via cargo e-cycles. 

BatteryPool has raised an undisclosed amount in its seed round from Indian Angel
Network and Venture Center. The Pune based start-up is building an operating system
for managing EVs in fleets. With this funding, BatteryPool plans to scale up go-to-
market efforts and add new fleet charging products to the portfolio.

Battery Swapping company RACEnergy raised a seed+ funding round of USD 1.3 million
led by Micelio Fund and growX ventures, along with Huddle, Prophetic Ventures, BITSian
Angels, and others.

News
Bytes
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Log 9 Materials has raised USD 5 Million from Amara
Raja Batteries and another USD 3.5 Million from
other investors, as a part of the ongoing Series A+
round. Log 9’s latest offering is Rapid Charging Battery
technology (claims 15 min recharge time for e2W
battery and 40 min recharge time for e3W battery) -
which is due for commercial rollout in Oct 21. 

Pune headquartered EV charging solutions
company goEgoNetwork has secured  USD 2
Million in seed funding from Rishi Bagla of
the Bagla Group in association with Olivier
Guillaumond, Head of Global Innovation Labs
and Fintech at ING Bank in the Netherlands.
The start-up has been co-founded by
Sayantan Chakraborti, Pravin Kumar and
Dheeman Kadam.

The company claims a battery life of over 15,000 cycles with less than 3% degradation in
the life of a typical last-mile delivery vehicle and they have secured an order book of
25,000 packs. With this investment, Amara Raja is expected to be the primary partner for
scaling up Log9's manufacturing operations for battery and fuel cell technologies.
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EV CHARGING AND POWER QUALITY
Shwetank Jain - Founder and CEO at P2 Power answers our
questions on Power Quality, and how the issue of Power Quality is
relevant to EV charging. Founded in 2006 at IIT Kharagpur, P2 Power
has offerings in both Power quality and EV charging domain. 

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

What is meant by Power Quality?

What kind of power quality issues can be caused by EV charging?

Electric vehicle charging uses a large number of switch-mode power supplies where it
converts AC to DC power to charge the battery. This conversion process, in turn,
generates harmonics predominantly 3rd, 5th and 7th. The third harmonics don't get
cancelled at the star point and get added up in the neutral, increasing the neutral
current drastically. This overheats the neutral and increases the NE (neutral to earth)
voltage, which might be a major cause of concern for other electronic equipment
in the vicinity. 

In addition to this, most of the load distribution is balanced, but due to random
charging patterns, we will always have instantaneous unbalance in the 3 phases. All
these are major concerns related to power quality caused by EV chargers.

Do different kinds of chargers or charging patterns have a different
impact on PQ?

Yes. There are three types of chargers. Single-phase AC chargers and two-phase AC
chargers cause high neutral current and unbalance in the grid. Then we have DC
chargers, which are 3-phase chargers that generate harmonics and have a leading
power factor impact on the grid. 

Power Quality (PQ) has two aspects - Voltage and Current which are directly linked to
each other. We can define power quality for current based on four load parameters i.e.
Power factor, Harmonics, Unbalance and Neutral. These four parameters can directly
assess the impact on the grid due to load characteristics. In the case of voltage, the
major issues are Unbalance, Sags, Swells, Interruptions etc - these are factors that
define the power quality of the source side. 

Power Quality is important in order to safeguard the proper functioning of the power
grid system and the loads connected to it. PQ requirements should be a characteristic
of both parts of the system, i.e. the energy supplied by the power grid, as well as the
energy consumed by the equipment connected to the grid. 
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At what scale does electric vehicle charging become a significant factor in
power quality?

Currently, EV charging is at its initial stages and therefore, the impact on the grid is not
visible and, in fact, minuscule. But a surge in EVs is expected going forward. The next
ten years will see a huge infusion of EVs and EV charging infrastructure, putting an
extreme level of stress on the existing electrical infrastructure across the country. The
electrical demand will almost double in the coming years. And as the percentage of EV
charging and renewables increases in the grid, it will become more and more unstable. 

Things need to be tackled proactively with proper regulations and equipment to
safeguard the impact on the grid due to these power quality concerns raised by the
growing EV charging infrastructure. When large-scale EVs are charged simultaneously,
unwarranted peaks in power consumption and consequent PQ issues, including
current distortion, increased power flow in power cables, transformer
overloading, voltage drop, voltage imbalance and harmonic contamination, are
bound to arise. In addition, EV charging at home will result in heavy single-phase loads
in residential low voltage (LV) distribution systems.

Do we have any regulations in place to monitor and supervise the amount
of harmonic distortion that can be introduced by EV charging?

In India, there are certain regulations in place for Power Quality, and they are applicable
to all LT and HT consumers. Globally, in 2011 SAE issued power quality requirements for
plug-in electric vehicle (PEV) chargers in response to rising sales of PEVs and concerns
about their potential impact on utility systems and on other devices connected to them. 

With respect to harmonics, IEEE 519-2014 standard forms the basic guideline for
harmonic regulation in India. The billing as recommended by CEA has to be through
kVAh and most states have already implemented the same. kVAh billing automatically
takes care of any deviation in power factor and penalises the user for leading as well as
lagging power factor. Since the power quality recommended practice was issued,
interest has emerged for measuring and regulating power quality and energy efficiency
of EV charging systems and work is happening on improving the specifications of the EV
chargers so that they are designed to take care of PQ issues internally.

Electrical power is delivered upon demand, and utility systems are impacted by the
demand of power and the duration of that demand. Distinctions must be made about
real power, which does work, and apparent power, which is the impact on the electrical
system. 
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Any comments on the impact of EV charging on the overall power
distribution system?

A large deployment of EVs and PHEVs is expected to lead to PQ problems for the
existing power networks. A surge in EV penetration could result in violation of
supply/demand matching and maintaining statutory voltage limits and distortions.
Under certain operating conditions, it may also lead to power quality problems and
voltage frequency control, voltage imbalance. The latter is unlikely to exceed the
statutory limit if EVs are reasonably distributed among the three phases. Active power
filters should be installed to minimize or even eliminate the effect of EVs on the
network. 

In addition to the above, it is really important that the chargers as well as EVs adopt V2G
technology and can be seamlessly integrated into the grid. In fact, with appropriate
control and communication with the grid, EVs could be designed to operate as part of
the smart grid to provide ancillary services such as supply/demand matching and
voltage/frequency control.

This solution is connected in shunt on the AC side of the EV chargers to solve the power
quality problems. They prevent the propagation of harmonic distortions and also take
care of leading and lagging power factors in the distribution network, eventually also
helping CPOs to save on energy bills.

What can charge point operators do to minimise their charging set-up
impact on PQ?

The battery charging stations are power electronic devices that cause harmonic
distortions in the distribution networks. The charge point operators can install P2 Power
Active power filters to ensure that they address the PQ impact of the charging
infrastructure on the grid. 
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CHARGE+ZONE TO LAUNCH TWO NEW
MODELS OF TYPE 2 AC CHARGERS IN
SEPTEMBER 2021

Vadodara based EV Charging solutions company CHARGE+ZONE is set to launch
two new Type 2 AC Chargers in Sep 2021. The start-up is targeting residential
and commercial complexes, corporate campuses and real estate properties for
these upcoming OCPP enabled chargers. 

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

About the Chargers

Main Specifications

The chargers are compatible with the currently available and upcoming electric cars in
India such as Tata Tigor EV, Tata Nexon EV, MG ZS EV, Hyundai Kona Electric. The two
chargers are named AC Type 2 Max (Video Wall) Charger and AC Type 2 Mini (8" Digital
Screen) Chargers respectively. Both are floor mounted and designed to offer protection
from over temperature, over/under voltage, short circuit and surge protection. The
chargers will allow user authentication through QR code, RFID and OTP. 
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The video wall charger is a dual gun Type 2 AC charger that provides a power output of
up to 7.7 kW. The charger is unique in the sense that it is the first product in the Indian
market that allows for still and video media to play on the touchscreen. The other digital
screen charger is again a dual gun charger that will allow 2 vehicles to charge
simultaneously with a max power output of 7.7 kW. 

Kartikey Hariyani, CEO of CHARGE+ZONE, feels that the video wall charger will help
alleviate some of the concerns about the viability of EV charging infrastructure given the
current volume of electric cars in the country and also enable the charging station
owners to integrate more revenue streams such as advertising into the
business. CHARGE+ZONE team also said that they have been receiving significant
interest from many stakeholders and have set a sales target of 1,000 units within the
year 2021.

AC Type 2 Max - Video Wall Charger AC Type 2 Mini - 8" Digital Screen Charger
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Automotive electrical components manufacturer
Lucas TVS and lithium-ion battery technology
company 24M Technologies (headquartered in
Cambridge, Mass.) have tied up to construct a
Giga factory near Chennai using the latter's
SemiSolid platform technology. The first plant is
expected to begin commercial production in the
second half of 2023. 24M's website says that their

In a move to expand its play in the last mile mobility ecosystem, electric 2W company
Ampere Electric Vehicles has acquired a strategic stake in MLR Auto Ltd, a maker of
Electric L5 three-wheelers headquartered at Hyderabad. Ampere has also committed INR
700 cr over 10 years towards its manufacturing facility for electric 2Ws at Ranipet, Tamil
Nadu that will be scaled to a capacity of up to one million 2Ws in a phased manner. The
company recently achieved the milestone of selling 100,000 EVs across 400 towns and
claims to have 500 exclusive retail touchpoints.

Automotive electronic products supplier Napino will license Ontario based Enedym’s
switched reluctance motor (SRM) technology for use in electric 2Ws in India.
Enedym’s electric motor technology requires no rare earth metals, which are often
sourced exclusively from China. Enedym had recently announced a $15 million financing
round from an international group of strategic investors within the U.S., Canada, Europe,
and India.

manufacturing process results in greater than 50% CapEx savings versus a conventional
manufacturing line. 24M’s cell design enhances safety, reliability, and traceability by
virtually eliminating potential metal contamination, the most common cause of shorts in
conventional lithium-ion cells, said a company release.  
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FRUGAL SMART EV CHARGERS WILL
POWER THE FIRST WAVE OF
UBIQUITOUS CHARGING NETWORKS

 

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

‘Range anxiety’ is often the first concern for any
prospective EV buyer. The ability to seamlessly charge
the vehicle in a simple and convenient way at easily
accessible locations is expected to alleviate this fear.

As the debate of whether the ‘Charger’ or the ‘Vehicle’ must come first continues, India is
moving forward with investments in both slow and fast chargers. While new charging
infrastructure is being created across the country, the utilisation rates for existing
chargers remains low. This can be partially attributed to the limited number of electric
cars on the roads. 

While India takes steps to electrify its transport, one realises that mass adoption of EVs
has started with the Light electric vehicle (LEV) segment. Electric scooters, bikes, auto
rickshaws and mini commercial vehicles are leading India's EV revolution. To deliver
energy to LEVs, we need different and frugal charging solutions.

What kind of charging solutions are needed for LEV charging?

The LEV segment usually has a battery of capacity ranging from 2-8 kWh and can be
charged using compact chargers connected to a regular AC socket or industrial socket
with 16/32 A capacity. This is an ideal solution as most of these LEVs are slow charged at
the destination, typically house or workplace. 

However, the early adopters of LEVs are Fleets for hyperlocal delivery and last-mile
commute. They need charging at hubs like warehouses, delivery points and public
places. Ubiquitous charging will be made possible by enabling all spaces where vehicles
are parked e.g. Homes, Offices, Malls and public spaces with EV charging facilities. This is
seen as an opportunity by both large and small businesses alike to install infrastructure
and systems to create new sources of revenue. There are also emerging requirements
for shared EV Charging services in residential apartments and workplaces.

Ravikiran A and Siddharth S, Co-founders of Numocity Technologies discuss
affordable EV charging solutions being deployed in India.
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India is a hotbed of innovation and has excelled at creating frugal and smart solutions
in IoT and software. Startups and innovators have created a new class of products for
the emerging requirements of EV Charging for LEVs. Let us look at some of the
solutions which are being deployed:

Ultra Low-cost Smart Switches piggybacking on the IoT based home
automation switches (16A) - The devices are connected through a Bluetooth
interface and most of the control and billing is managed through mobile app and
the cloud interface. There is work ongoing to standardize the Bluetooth
communication interface and the charging hardware capabilities to create a
category of interoperable solutions. These chargers can be installed at Kirana
Shops, Local Paan shops and places where the bikes will be parked. BIS is currently
reviewing low-cost chargers which could be made available at as low as INR 3,500 a
piece once the standard is released.

Internet-connected smart chargers - These are networked devices that make
use of existing IoT sensing and connectivity to provide level 1 charging capability.
Connectivity is via WiFi or 4G modems and MQTT based communication interface is
used to communicate with the cloud and orchestrate business workflows. This
solution offers almost the functionality of existing chargers designed for
larger EVs but with lower power ratings and remote management controls.
These smart switches can interwork with cloud-based CMS systems. These
chargers are being deployed in apartments, malls and by EV Fleets for hub charging.

Existing Bharat AC001 chargers with OCPP support - can be used to charge
the LEVs (auto-rickshaws and light commercial vehicles). These chargers are also
commonly found in many public charging stations.

However, even with such ubiquitous chargers, the problem of connector
standardization remains unresolved. As different electric scooters have different
connector configurations, the EV users will either need to carry the chargers along or
the Kirana shopkeeper can lend the chargers for popular models at a fee. Connector
standardisation is being discussed at BIS but is expected to take some more time.

Smart and Frugal Charging Solutions for Light Electric Vehicles
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To create a robust and scalable charging infrastructure for LEVs, we need to ensure all
products are of good quality while being cost-competitive. There should not be any
compromise on safety or core functionality of the systems being rolled out. The Indian
EV market will witness prolific growth over the coming years and local innovations for
local problems will be the way forward. We expect Frugal Smart Chargers to mushroom
across the country and show the world the way forward to bring electric mobility to the
masses.

Conclusion

Bulk charging hubs are mainly deployed by logistics and mobility players who
want to optimize charging for their fleet vehicles. These hubs will host a
combination of the above mentioned frugal smart chargers coupled with an
intelligent cloud-based fleet charging platform.

EVreporter | Intelligence. Research. Consulting.Copyright © 2021 EVreporter. All rights reserved.
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Power Global has launched a swappable Li-ion battery
module for light EVs. The company will offer energy-as-a-
service solution for 3W drivers who will be able to recharge
the battery at home or swap at Power Global’s kiosks. The
module is currently available by subscription pre-order, with
initial distribution in Greater Noida.

News
Bytes
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Ola Electric launched Ola S1 and Ola S1 Pro. Ola S1 starts
at Rs. 99,999 (not including state govt incentives,
registration and insurance). The company will officially open
the e-scooters for purchase from 8th Sep 2021 and plans to
start delivering in October. S1 and S1 Pro claim a 121 km
and 181 km range and a top speed of 90 km/h and 115
km/h, respectively. Both come with an 8.5 kW (peak power)
motor and can add up to 75 km range in 18 mins of fast
charging. The vehicles have fixed batteries, are powered by
a proprietary operating system called MoveOS.

eBikeGo has launched an electric 2W called RUGGED.
Claims a range of 160 km per charge, top speed of 70
kmph and can be charged in 3.5 hrs. 3kW hub motor and 2 x
2 kWh battery that may be replaced. Two variants G1 and
G1+ with an ex-showroom price of Rs 79,999 and Rs 99,999
respectively. RUGGED will be manufactured in
Coimbatore in conjunction with Boom Motors. 

TATA Motors launched the new Tigor EV for the
personal segment. The sedan is powered by Ziptron
powertrain architecture, claims 306 km range and
comes with CCS2 protocol for DC charging. Starts at an
ex-showroom price of INR 11.99 lakhs. This new
version of Tigor EV is a major uplift over earlier models

The idea behind the battery module and Power Global's upcoming retrofit kit for EV
conversion is to offer a low-cost path to EV adoption for millions of auto-rickshaw drivers.

(which were targeted at institutional sales) with a bigger battery pack, higher peak motor
power & torque, and better battery and motor warranties. 
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SLOW CHARGING, FAST CHARGING
AND BATTERY SWAPPING
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Slow charging at home/workplace (2W, 3W, 4W)
Fast charging at a commercial charging station (2W, 4W)
Swapping at a Battery swapping station (2W, 3W)

The three battery charging models available to EV owners are:

Slow charging at home or workplace

Slow chargers take between 4 and 5 hours to charge a 2W or 3W battery fully. EV
manufacturers claim that slow charging is good for the life of the battery. But what’s the
point in charging the Lithium-ion batteries at the speed of traction lead-acid batteries? 
 'Slow charging' can be faster if EV manufacturers provided a higher ampere
rated charger along with the EV. By using a double the ampere rating charger,
the charging time would halve. 2W OEMs typically provide a 6A charger which costs
around INR 2,300. A 15A charger costs around INR 4,000. The same goes for electric
3Ws where OEMs typically provide a 15 A charger that costs about INR 4,000. They could
provide 30A which would cost around INR 7,000. By raising the absolute price of the
vehicle by a small amount, the overall experience of EV ownership can be drastically
improved in terms of time taken to charge the vehicle at home or office. 

In this write-up, Rahul Bollini (an independent R&D consultant) shares his perspective on the
opportunities and challenges with the three models of battery recharging available to EV
owners. He highlights a few prevalent practices industry can improve upon and
recommendations for the overall EV charging ecosystem.

Slow charging is the most preferred and most independent source of charging the EV
battery. It provides the maximum battery life (cycle life) and is safer than fast charging,
especially for NMC batteries. It is also the cheapest way of charging the EV battery since
the EV owner only has to pay for the energy. Its use must be popularized at workplaces
in order to enable faster adoption of electric 2Ws and 4Ws for the personal use
segment. Electric 2W owners can carry the chargers along and use the charging points
at the workplace. This option also avoids any kind of confusion caused due to variations
in charging connectors in the electric 2W space. 
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A battery swapping station
(BSS) is where battery packs
are housed and charged fully
to be replaced with
discharged battery packs
from EVs. An EV owner can
visit a battery swapping
station and replace their low
State of Charge battery pack
for a fully charged battery
pack for a fee.

Battery swapping station

A fast-charging station is the way to recharge when in need of a quick charging solution.
I believe that charging up to 50% of the battery in 30 minutes is safe. Charging any
faster than this rate would need additional provisions of thermal management in battery
packs. Good quality Lithium-ion cells (grade A cells) allow for fast charging rates without
much degradation and can last for a decent time in Indian operating temperatures.
However, grade A cells can be expensive, and hence it is not preferred by all
Indian battery pack manufacturers. Grade B cells are popular because they are
cheaper, but they have lower performance noticeable in the long run, and they
compromise on the safety aspect.

Fast charging at commercial charging station

Grade A cells have the electrochemical property to charge faster and handle heat better
and last longer. Having worked both in India and internationally in the Lithium-ion cell
chemistry space for more than 6 years, my personal recommendation of NMC cell is the
LG 3000mAh series in 18650 cylindrical form factor. They have the best IR in the
industry, allow for fast charging and have a good cycle life in the Indian operating
temperatures.

This fee covers the cost of the BSS infrastructure, the cost of employees (maintenance
staff or staff in lower automated stations), the cost of recharging the battery, the leasing
cost of the battery and the degradation factor of the battery per use. In the case of a
third party BSS, profit expectations also have to be added to the swapping costs.

Representative image | Source - Sun Mobility
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One way to be able to claim subsidy and the need for standardization of battery
dimensions for the BSS model is to have a provision for dual batteries in an EV. The
EV must have a primary battery, which is provided by the manufacturer and remains
fixed in the vehicle and a secondary battery, which can be picked up from a BSS as and
when necessary. The secondary battery will be completely owned by the BSS company.
But for this model to work out, the EV manufacturer must provide a standardized
additional space to accommodate the additional battery. The dual battery model will
also provide the potential to double the range of the EV, hence completely ending the
range anxiety among EV buyers.

BSS owned by third parties can be challenging since various EV manufacturers have
different dimensions of the battery packs. An ideal case scenario for BSS owned by third
party companies would be that the EV owners buy EVs without batteries and completely
depend on the BSS companies for their battery needs. This way the total ownership and
control of the batteries shifts to the BSS company. Unfortunately, this is not a popular
model in India since buying an EV without a battery would make an EV owner
ineligible for the FAME 2 subsidy and the subsequent subsidies offered by some of
the Indian states. Some further policy clarifications (with respect to incentives) are
awaited for the model where EVs can be sold without the batteries.

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.

Swapping requires standardisation

Swapping operations require standardization in the battery voltage and dimensions.
Standardization in the EV battery voltage is happening at a good pace. BSS can be a
good model for companies with a large EV fleet - they can run a BSS for their captive
consumption to save time in charging their EVs.
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Ather Energy has opened its charging connector patents to promote
standardisation for e2W charging connectors in the industry. CEO Tarun Mehta tweeted
that any OEM can use them in their vehicles and chargers for free. Ather will also help
with engineering integration and support for the industry at no cost.

Ahmedabad based electric bicycles company LightSpeed Electric Bicycles has
announced wrapping up production and operations after a 5-year stint. During
these 5 years, LightSpeed launched 5 models of electric bicycles, 5 models of regular
bicycles, and managed to sell more than 4,000 bicycles altogether. The start-up was
incubated and seed-funded at Venture Studio and supported by a grant under the
start-up policy of the Government of Gujarat.

California based start-up Ample has raised a USD 160 Million in Series C round led
by Moore Strategic Ventures with participation from existing investors ENEOS and Shell
Ventures. This brings the electric 4W battery swapping company's total funding
raised to $230M. The new funding round will be used to scale their modular battery
swapping technology across the US and internationally as well.

Sun Mobility has introduced a new Mobility As A Service (MaaS) model, offering
EVs powered by battery swap technology. The sercice is aimed to help fleet operators
and aggregators build asset-light businesses. The company aspires to deploy over 1
million electric vehicles on the platform by 2025.

CESL extends the bid submission date for its tender for procurement of
100,000 electric 3Ws. The tender was issued on 6th Aug 2021 inviting OEMs to
provide quotations for FAME 2 complaint electric 3Ws under different use-cases –
including, garbage disposal, freight loaders, food and vaccine transport and passenger
autos. The online bid submission date has been extended to 7th Sep 2021 till 2:30
pm.   
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PATENTS AND TECHNOLOGY
TRENDS IN EV CHARGING AND
BATTERY SWAPPING
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Govind Kedia, Managing Director at Arctic Invent reflects upon
the patenting activity related to EV charging technologies in India. 

The patent scenario of EV charging in India

Bar chart showing the
number of EV
charging patents filed
every year  in India

An overview of the patenting activity shows that more than 1600+ patents have been
filed thus far in the field of EV charging. There are a significant number of patents on
wireless charging of vehicles. Other technologies include improving battery charge
efficiency and arrangements to ease battery swapping. The patenting activity started
rising in 2002, and the year 2012 saw the most patents filed to date in this field. After
2012, there was a decrease in patents filed which grew back in 2018.

Automobile makers Honda, Toyota, Suzuki, and Nissan, lead with most patents
related to EV charging. There are many patents on wireless charging and battery
swapping - about 165 and 115, respectively.
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Wireless Charging

Qualcomm’s patent on dynamic EV charging with position detection. An electric vehicle
travels along a roadway in the right lane and gets charged upon detection by the
charging base pads installed in the left lane.

It is evident from the number of patents filed within the EV charging category that
wireless charging is a hot trend. The technology uses a magnetic field to transfer
energy from a source to the load without a wired connection. Wireless charging
eliminates the hassles of plugging in the vehicle at a station. A standard charging port
across all electric vehicles is difficult to achieve - wireless charging will also eliminate
this problem.

Electronics major Qualcomm Inc. has 45+ patents on wireless charging relevant to
EVs. We can see an example below. 

An interesting find in our search was Wi-Fi charging, which talks about a method and
technology to use wireless power distribution. The system provides electric vehicles with
a way to charge through a wireless network. It also includes a charging station, an
application, and a server. However, there can be inefficiency in charging if the vehicle is
not properly aligned. Daimler AG’s patent overcomes this by detecting the height and
weight of the EV to position it accordingly. 
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Tata also patented the technology
“Buddy Charging” for electric
vehicles. It is a system for charging an
EV battery using the electrical power
supply of another vehicle. The EV
receiving the electric charge is the
recipient, and the one transmitting is
the donor. There are many other
unique inventions in this area.
Wireless charging technology seems
to be of interest to many big players. 

TATA has filed a patent on Buddy Charging for EVs  

Ather Energy makes charging infrastructure patents free to use to reduce
proprietary standards.

We discovered several patents filed by the homegrown EV startup, Ather Energy. Some
patents seek to protect battery management systems, while some use cell spacers to
separate two cells in a casing. The company also patented its unique charging
connectors. These connectors have a small form factor and use lightweight materials for
enhancing user experience. The figures below show the charging socket and port of the
charging connector in one of Ather’s patents.

 Connector socket of a charging connector Charging port of an electric vehicle

Founder of Ather Energy, Tarun Mehta, recently announced opening up their charging
connector patents so any OEM can use them in their vehicles and chargers for free, while
Ather will help with integration and support at no cost. The move aims to bridge the gap
between different standards for connecting ports used by manufacturers. 
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Patent filing trend in battery swapping

There were about 30 patent applications from 1998 to 2015 related to battery
swapping for EVs. The industry sought to protect more innovations in battery swapping
in the following years. Interestingly, most patents were filed when the world was coming
to terms with the pandemic in 2020.

Patent filing trend of patents 
related to battery swapping 
filed in India.

Top Patent Holders

Honda has been the top patent holder in most technologies relating to electric
vehicles. It has more than 15 patents in battery swapping alone. Some of these
patents are for preventing the illegal exchange of batteries. Others deal with battery
management systems that give information to the user and the station on the battery
to be swapped. Taiwanese two-wheeler EV maker Gogoro Inc. is the second
company holding most patents in this space in India. Gogoro is known for
developing battery-changing refuelling platforms for EVs. It is evident from some of its
patents on managing exchangeable battery stations. Suzuki is the other major patent
holder in this segment. Daimler, Tata, Porsche, and TVS hold two patents each on
battery exchange technology. 

Radek Janků - Founder and CEO of American
startup BattSwap filed a patent in India on
battery exchange. The patent talks about an
exchangeable battery dock at the underside of
an electric vehicle. First, the vehicle enters a
ramp and locks in a certain position. Then a
trolley lifts the battery block from underneath
the vehicle and replaces it with a charged
battery. The arrangement is shown in the
adjacent figure.

Sep 2021            Page 30

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


 

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

Ford holds a patent on a Swappable
battery system. See the adjacent
figure for the arrangement. The vehicle
includes a propulsion system and a
battery swapping system. There is also
a battery and another power source for
powering the propulsion system. The
battery swapping system engages and
disengages to exchange the discharged
battery on approaching a charging
station. The propulsion system drives
the vehicle towards and away from the
charging station.

As compared to the filed battery swapping patents, the Indian patent office has granted
fewer patents so far. As one would expect, Honda holds the most patents (4),
which are in force. Chetan Kumar Maini (Founder of Sub Mobility) has 4 active
granted patents on battery swapping. Some of them relate to modular and scalable  
battery swapping systems.

Current owners of active
granted patents in EV
battery swapping
technologies.

Suzuki also holds granted patents on unauthorised access of battery packs and
battery structure for an easy swap. The leading Indian two-wheeler
manufacturer TVS also has a patent on a battery pack with reconfigurable cells
and its method. Other known automakers like Tata, Nissan, Toyota, and Porsche also
hold two granted patents each.
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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

There is a wide variety of innovations that are filed in EV charging technology. Big
players such as Honda, Toyota, and Suzuki continue to acquire exclusive rights on
technologies relating to electric vehicles. With wireless charging, tech companies such
as Qualcomm have also made a technology footprint in the EV industry. But, challenges
of developing a standard and affordable infrastructure remain. Ather Energy’s move to
open patents for charging connectors is a welcome move towards open innovation.
Such initiatives and ease of access to battery swapping stations will encourage electric
vehicles in the coming times.

Conclusion
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Disclaimers:

Source: Vaahan Dashboard, TATA Motors Press Release
Data as per 1313 out of 1527 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 August 2021
Total Registered Electric Vehicle Sales - 28,919 | July 21 - 26,127

 e-3W cargo - 909    |  July 21 - 1,083
e-3W passenger - 11,132 | July 21 - 9,790
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