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Message  |  EDITOR’S NOTE

We in the media love to spot a revolution. A quick glance at today’s news shows me that we are in the throes of at least 
three. An OTT (Over-the-Top) revolution, a Khaadi revolution, and a “new green” revolution are all underway as I write. 
While I have no doubt that all these are trends of great import, I haven’t heard any news about people clashing on the 

streets over who will get to watch Netflix or wear a Khaadi shirt. 

OOr perhaps the kind of ‘revolution’ that the media reports refer to are what Merriam-Webster defines as the type of revolution 
that causes “a changeover in use or preference especially in technology.”  Even if so, I wish experts were more diligent about using 
this term. That they would call an event or a trend a revolution only when it causes a real changeover, or as they say in consultant-
speak, a paradigm shift. 

Let me give you an example of what I mean from the world of manufacturing. For many years now, analysts have been telling 
us that the fourth industrial revolution (IR) has arrived in the country.  Numbers, however, tell a different story. This year’s NASSCOM’s 

AI (Artificial Intelligence) Adoption Index, which covers industrial and 
automotive sectors, files our industry under the category of “enthusiast” 
on the AI maturity scale. Artificial Intelligence, as you know, is a key 4th 
IR technology. I’d argue that, while it’s great to be enthusiastic about 
a technology, we need a far stronger sentiment than that to start a 
revolution. 

There is another one that has been in the news lately. This one 
concerns the adoption of EV, and I must confess that I have personally 
championed this one. “India’s EV Revolution. E2W and E3W Lead the Way” 
is the cover title that we chose for our current issue. And since I have made 
so much fuss about the use of the R word, I feel I owe an explanation to 
our readers about the use of the term.

First, let’s see whether the scale and the rate of EV adoption make it 
a “changeover in use or preference”.  As per the recent data shared by the 
Ministry of Road Transport and Highways with the Parliament, a total of 
13,92,265 Electric Vehicles (EVs)  were being used on the roads of India in 
the month of August 2022. During the same period, the total number of 

registered vehicles in the country was over 28 crore. These figures translate to a less than 0.5 percent EV adoption share. Clearly, this 
does not indicate a changeover, and certainly not a revolution. 

What about the growth rate? Official data shows a threefold increase in annual EV sales in FY22 . A closer look, however, reveals 
that the increase is over a low base – FY21’s EV sales amounted to about 1.34 lakh. Other reports also show a low adoption rate. A 
recent Arthur D. Little study says that India has currently a low EV adoption rate of 2 percent. The report however points out that the 
true potential of the Indian market is 50 percent, which can be realized through collaborative stakeholder action.  

It, therefore, emerges that our EV story does not make it a revolution. But I still stand by our decision to call it one. Because it has 
indeed unleashed a big change,  one that is different and of a greater potential. This I realized during my recent visits, made after 
many years, to my native place. 

My hometown, situated in the most populous part of the country, has undergone a transformation in a particular aspect. 
The city’s crowded, dusty streets, which not so long ago bustled with cycle-rickshaws pulled by frail, enervated men, and three-
wheelers bellowing soot and smoke, looked and felt much cleaner this time. The reason: electric three wheelers (E3W). E3Ws 
have become the primary mode of shared transport in the city. And that has improved air quality and reduced noise pollution to 
a surprising degree. As importantly, it has become a major source of employment for the locals as well as the farmers who come 
from nearby villages looking for seasonal work. When you witness a transformation of this scale and significance in a region battling 
historically high levels of air and noise pollution and unemployment, you know that you are witnessing a revolution in the making. 

That is why  the title. Let us know your feedback.

Stay safe. Stay resolute.

ANAND PANDEY 
Editor DMI

Write to me at editorial@meshmixmedia.com

Revolutionary Roads



WANT TO KNOW MORE?
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GROB E-Mobility
Electric motor, battery or fuel cell – we develop and manufacture 
production and assembly systems as a partner together with you! 
With a company history of over 95 years, you can profi t from our 
know-how as a competent Tier 1 supplier and contact for the
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We offer the right solution for your electric motor 
technology – GROB turns new opportunities into 
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Even the Present is Electric

Message  |  NOTES FROM THE FIELD

G lobal warming, climate change, sustainability. These are  
not just buzzwords, but important issues and challenges 
which have to be dealt with committed actions not just 

by one country but the entire world.

The use of Electric Vehicle (EV) is emerging to be a global mandate 
for the automotive industry. Companies worldwide are now keen 
on manufacturing Electric 2 Wheelers, 3 Wheelers, Buses, and Cars. 
And India is not far behind in the Electric vehicle revolution.  Switch 
Mobility, a subsidiary of Ashok Leyland, launched a double-decker bus 
in Mumbai few months back – it was a historic moment for the industry 
and the city. 

Supply chain companies including the last mile delivery companies 
are also in favours of deploying EV for their supply chain operation. 
The building of charging infrastructure is also gaining momentum in 
the country.  

I strongly believe that safety is must when it comes to battery technology. Manufacturers are looking at innovations 
and better technologies to overcome this challenge. I can tell you from my interactions with manufacturers that 
safety is the key agenda for all the EV makers. Mission Make is India is also getting a push with the many startups 
that are coming up in the domain. Looking at all these developments I can proudly say that the future is electric.

In our current issue of Dynamic Manufacturing India we have featured responses from industry leaders of Electric 
Vehicles that help us understand the dynamics of the industry. Please let us know your thoughts on that. 

During my recent visit to the Ankleshwar Production Unit of Dormer Pramet, I had the privilege to meet and 
interview Dormer Pramet’s President Eduardo Martin. The interaction was followed by a tour of plant facilities. I want 
to thank Mr. Martin and his organization for sharing with our readers the capabilities that his company is bringing to 
the Indian industry and the customers.  

We are also gearing up to host the 3rd edition of Industry Samurai Conference and Awards 2022. The Industry 
Samurai Awards’ week-long activities will start from 9 December 2022 and conclude with the Awards Presentation 
ceremony on 16 December 2022. This is the first time in that we will be hosting an in-person event for awards 
felicitation. We look forward to felicitating the winners Taj Vivanta Yeshwantpur, Bengaluru. My gratitude to our 
readers, members of the jury and the sponsors who have put their trust mission Industry Samurai. Entries are open 
till November 30. I invite all the Indian manufacturing and supply chain companies to apply for the awards. Please 
visit www.industrysamurai.com to submit your entry.

Happy Reading!

Sincerely,

DINESH MISHRA 
Senior VP – Strategy 
Meshmix Media 
M: +91 7899537357

Write to me at dinesh.mishra@meshmixmedia.com
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INDIA’S EV 
REVOLUTION: 

E2W AND E3W 
SHOW THE WAY

Cover Story | ELECTRIC VEHICLES

An EV (Electric Vehicle) revolution is afoot in India. And it is 
led by 2-wheelers and 3-wheelers. Passenger cars are not far 

behind. In one of the most comprehensive accounts of India’s 
EV story, sector experts with skin in the game tell us about 

factors shaping this exciting growth story.
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T
he global EV market never looked this 
good. Global EV sales grew 38 percent in 
2020, and then more than doubled the 
following year. China, the leading EV-mak-

ing country reportedly sold more EVs in 2021, at 
about 52 percent of global sales, than the rest of 
the world combined. Europe’s biggest auto-mar-
ket Germany sold about 72 percent more EV cars 
in 2021 than the year before. The International En-
ergy Agency (IEA) estimates that the EV sales will 
hit an all-time high in 2022.

India’s EV story is no less riveting. India Energy 
Storage Alliance (IESA) expects the country's EV 
market to grow at CAGR of 49 percent between 
2021-2030. The nature of the growth in India, how-
ever, is different from the big EV markets. Most EVs 
sold in India are 2 wheelers, which account for over 
half of the sales volume. The next popular segment 
is three-wheelers that are not only making travel ef-
ficient and green, but also providing jobs to a large 
number of people in the metros and the cities.

Our cover story puts the spotlight on India's EV 
story. The interview-feature explores the main fac-
tors that are shaping India’s EV present and future 
growth, such as manufacturing and supply chain, 
the charging infrastructure, and most important 
of all, the compelling need for the switch to EVs.  
Twelve sector leaders, who provide us hard-earned 
insights include Randheer Singh, Director – E Mo-
bility and Senior Team Member for Advanced 
Chemistry Cell Program (ACCP), NITI Aayog; Bi-
pul Chandra, Managing Director, Ducati India; 
Suman Mishra, CEO, Mahindra Electric - Last 
Mile Mobility; Dr. Yogesh Bhatia, MD and CEO, 
LML; Sameer Jindal, Director Engineering, MG 
Motor India; Atul Arya, Head - Energy System 
Division, Panasonic Life Solutions India; Uday 
Narang, Chairman, Omega Seiki Mobility; Amit 
Das, Founder and CEO, Electric One; Manish Na-
rang, Co-Founder & CEO, EV Plugs (Techilogy 
Solutions Pvt. Ltd); Kapila Sandeep Soni, Man-
aging Director, Croyance Automotive; Amit Lak-
hotia, Founder & CEO, Park+; and Rahul Bollini, 
Head-Emerging Technologies, JLNPhenix Ener-
gy. Presenting, in editing and abridged account.  

MANUFACTURING AND SUPPLY CHAIN

From your perspective and experience, 
do we have the right and adequate 
manufacturing ecosystem in the country 
in terms of a robust supplier ecosystem, 
skilled manpower availability, and physical 
infrastructure for the EV industry to meet 
the fast-growing local and international 
demand for the EVs? What are the other 
factors needed in place for a faster growth?

Randheer Singh, Director – E Mobility and 
Senior Team Member, ACCP, NITI Aayog: India 
enjoys a strong position in the global heavy vehi-
cles market as it is the largest tractor producer, sec-
ond-largest bus manufacturer, and the third-largest 
heavy truck manufacturer in the world. The scale 
of India’s prowess in the automobile industry is 
unparalleled. India’s annual production of auto-
mobiles in FY22 was 22.93 million vehicles. The 
automobile sector received cumulative equity FDI 
inflow of about 32.84 billion USD between Apr’00-
Mar’22. These numbers are testimony to the robust 
manufacturing and supplier base available in India 
in the Automobile sector. Transitioning to EVs will 
also lead on the same path and provide an even 
better opportunity to lead. The government has 
already initiated several incentive programs to bol-
ster manufacturing, supply, skill development, and 
infrastructure availability. Some of them are Auto-
mobile and Auto components, Advanced Chemis-
try Cell program (ACC), and FAME II. In addition to 
this, more than 20 states & UTs have come up with 
their own EV-specific policies to promote the devel-
opment of the entire EV ecosystem. In August 2021, 
we saw the launch of the Vehicle Scrappage Policy, 
which aims to phase out old polluting vehicles in 
an environmentally safe manner. These are hallmark 
policy-level decisions in the right direction that will 
prove beneficial for India’s EV growth story.

Despite all these initiatives, certain opportunities 
remain untapped, some of them are: 
1. EV Financing, which is currently very high at 24-

40% rate of interest. 
2. Secondary use and recycling of the used batteries 

and cells. 
3. Unavailability of interoperability in EV ecosystem. 
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Bipul Chandra, Managing Director, Ducati 
India: Electric Vehicles are the latest automotive 
trend, and all developed and developing nations 
are switching to EVs from conventional internal 
combustion engine (ICE) vehicles. While the EV 
segment in India is still nascent, it has seen steady 
growth over the last few years. The government’s 
vision of making India an electric vehicle nation 
by year 2030 is encouraging, and while they have 
come up with EV subsidy programs, the rate of 
adoption is still low primarily due to the heavy up-
front cost and the lack of charging infrastructure. 
Moreover, due to the absence of robust ecosystem 
for the manufacturer of EVs, India imports quite a 
few components like parts of the drivetrain, battery, 
battery components, etc. 

The idea of transitioning to an all-electric plan-
et – given its zero tailpipe emissions and economic 
viability in the long-term – is more promising now 
than ever before. Over the years, the EV and clean 
energy industry have been working on a sustaina-
ble and fuel-efficient transportation mode to tackle 
and ostracize the demonic duo of pollution and cli-
mate change, endangering all life on the planet. It 
is the electric two-wheeler market, accelerating the 
country’s transition to an all-electric future. While 
EVs might take longer to become mainstream in 
the 4-wheeler segment, they’ve made significant 
progress in the two and three-wheeler segments 
for personal use and shared commuting. While 
there are few practical and operational challenges 
to overcome, the purpose or meaning of why we 
are trying to make it all-electric is more evident now.

By improving battery tech, localizing EV manu-
facturing, building better public charging infrastruc-
ture, and reducing production costs, we will be able 
to accelerate the EV’s journey to the mainstream. 
Other key drivers contributing to this uptake are in-
creased efficiency, battery performance, and lower 
maintenance costs (because of fewer components, 
preventive maintenance, and connectivity).

Similarly, it is imperative to educate customers, 
spread awareness, and bust myths associated with 
the EV battery, range anxiety, value offered, and 

operations cost as these will also contribute to the 
increase in demand that catalyses the EV industry.

Suman Mishra, CEO, Mahindra Electric - Last 
Mile Mobility: India overall has one of the most 
proactive supports from the government when it 
comes to electric vehicles. The ecosystem in India 
is being built by developing local competencies 
and technologies to manufacture critical electronic 
parts & batteries through policies such as ACC PLI 
and Auto PLI. The key challenge lies in procuring 
battery cells as well as semiconductors and such 
conducive policies will help alleviate main chal-
lenges in the long run.  

Many states have specific electric vehicle pol-
icies that attract investments and give out incen-
tives on EV as well as battery cell manufacturing. 
Upskilling is also being done by many OEMs to 
ensure that their workforce is thoroughly updated 
on how to make a safe and reliable EV. All of this, 
collectively, is expected to boost EV manufacturing. 
Streamlining the charging infrastructure too will 
boost confidence of EV buyers.

Sameer Jindal, Director Engineering,  
MG Motor India: Suppliers in India have to  
take risks for the development even for low vol-
ume requirements for OEMs. Currently, mostly the  
OEMs are importing all HV EV components like 
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OBCs, invertor, motor, battery, etc. which are 15% to 
30% lower even at the landed cost (includes freight 
and duties). Some other factors of growth are in-
frastructure development from the government 
which can increase sales and hence volumes for 
localization. 

A new study from Experian shows that regis-
trations for electric vehicles shot up 60% in the first 
three months of 2022. Interest in buying an electric 
vehicle has soared 70% since January, according to a 
report by Recurrent, a car industry analysis company.

Factors for faster growth – public awareness 
about EV, range, charging speed, cost and cost 
comparison, government incentives, charging in-
frastructure, green energy, grid development, gas 
price, global economy.

Atul Arya, Head - Energy System Division, 
Panasonic Life Solutions India: The EV transfor-
mation in the automotive industry has occurred in 
a democratic manner as the focus on new technol-
ogies presented an opportunity for new players to 
enter the market. So far, the industry and govern-
ment have shown a collective intent to boost the 
conducive EV ecosystem in the country. 

The government has been working to foster an 
enabling environment for EV development and its 
utility by implementing a number of initiatives, in-
cluding mission plans and incentive schemes for EV 
and EV component manufacturers for early adop-
ters. However, to further strengthen the adoption of 
EVs, a supportive ecosystem is required to achieve 
its full potential. There are certain challenges faced 
by electric vehicle (EV) companies in India, includ-
ing a scarcity of raw materials, testing equipment, 
and qualified talent. But, if we see the overall op-
portunity in EV franchising, EV OEM market, battery 
infrastructure, solar vehicle charging, and battery 
swapping technology among several others, India 
is well-positioned to cater to the demand. 

Some of the additional factors that will further 
help foster the industry growth are:

• Battery design with improvements in BMS (Bat-
tery Mgmt. System), cell chemistry, compact 
design to reduce the energy loss and boost 
performance  

• Standardization (to ensure quality) and com-
patibility (plug design for battery) will further 
aid in battery swapping 

• Boosting the physical charging infrastructure
• The government’s support for EV adoption – 

Schemes such as Faster Adoption and Manu-
facturing of Hybrid and Electric Vehicle (FAME), 
Production Linked Incentive Scheme (PLI), 
Phased Manufacturing Program (PHP) will help 
create a conducive environment for manufac-
turing and driving further awareness for EV.

• The Total Cost of Ownership (TCO) for EVs – 
Consumers need to cautious of the TCO for 
EV in the long run. Upfront cost, charging and 
maintenance costs and resale value if calculat-
ed, both two wheelers and four wheelers come 
out to be considerably cheap. 

Uday Narang, Chairman, Omega Seiki Mo-
bility: The auto industry is going through one of 
its most disruptive shifts in the past few years with 
electrification being one of the major drivers of this 
change. Driven by concerns about climate change, 
energy security, Air pollution and decarbonisation 
commitments toward a cleaner planet; the Pressure 
on the EV Supply Chain is huge as the country is 
pushing for the rapid adoption of EVs. These chal-
lenges represent opportunities for innovation. A ro-
bust, flexible and a well-coordinated supply chain 
can help mitigate any risks related to Vendor short-
age, logistics etc. The supplier ecosystem is being 
build, today it’s much ahead of times than it was 
five years ago. There is clear vision if you don’t have 
the control of your supply chain, you won’t be able 
to do the volumes which states true for every OEM. 

We at Omega Seiki Mobility believe in associ-
ation and are working towards becoming a fully 
integrated company via our national and interna-
tional tie-ups to have control over the supply chain 
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dynamics of critical parts such as batteries, power-
trains, motors etc.

Many Say Electric vehicles are the future of the 
auto industry; I say it’s the present! Skilled Manpow-
er availability is a serious problem. To develop a 
sustainable and prosperous EV ecosystem, a strong 
and future-ready workforce is required. There is 
significant gap in what is taught “One needs to 
combine three areas – the mechanical motor, elec-
tronics to drive it, and smart software to control it. 
We need engineers who understand multiple do-
mains.” there is a significant skill gap. People must 
keep learning new skills and updated on evolving 
industry and technologies. What one learns in col-
lege isn’t enough nor in one job…it’s about contin-
uous upskilling and re-skilling.

At Omega Seiki Mobility we are closely work-
ing with Universities like Indra Gandhi University for 
Women, IIT Delhi etc. to work at grassroots levels 
and educate students about electric vehicles.

The number one thing that will accelerate the 
EV sector is financing. The PSU banks, State Banks 
should start financing electric vehicles. We are mak-
ing a big push towards it by launching an electric 
vehicle finance subsidiary christened – Anglian 
Finvest for Omega Seiki Mobility customers to 
avail financing options. The company has already 
dispersed more than INR 10 crore worth of loans. 
Credit facility is the primary concern for the EV mar-
ket to grow.  

Secondly, The Government should support in 
setting up more charging infrastructure so that the 
electric vehicles can run smoothly and efficiently. 

The last and final pick to accelerate the pace of 
the EV market growth in India would be, there is a 
huge requirement for EV’s Tier-II, Tier- III cities. And 
there is a need for more policies towards providing 
EV solution in these cities for agriculture, farming, 
mobility etc.

Also, we need charging, we need an ecosystem 
in terms of battery homogeneity, we need much 
more battery range fast charging, swapping bat-
tery options. The swapping system is something 
that we believe for intercity will really, really help 
because that reduces the cost of the vehicle signif-
icantly and drops that ICE story competition com-
pletely out. 

Kapila Sandeep Soni, Managing Director, 
Croyance Automotive:  Electric vehicles have 
been the talk of the town at this time now. With the 
developing infrastructure to support, Development 
of effective charging infrastructure is the main key 
for the masses to star adoption of EVs.

New solutions like fast charging and battery 
swapping will play major role in India’s major EV 
adoption. OEMs like us are committing to launch-
ing new products, technologies and innovations in 
the field so called electric revolution.

Amit Das, Founder and CEO, Electric One: 
The automotive industry, the electronics industry 
and the battery manufacturing industry in India 
have seen the writing clearly on the wall. India is 
pushing to become a dominant world player, if not 
the number one country for the production and 
manufacturing of EVs. Not just vehicles, but also an-
cillary industries such as batteries, accessories and 
associated services. The government is recognizing 
this shift and also positioning itself to prime this 
burgeoning and future-facing market that has the 
potential to make India a major global renewables 
manufacturing contender.

If the mushrooming of start-ups which are 
manufacturing and servicing the EV sector and in-
dustry is anything to go by, the objective of a green, 
carbonless footprint is almost a certainty. However, 
this future will only become real if the government 
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sets up an ecosystem that establishes several sym-
biotic relationships between vehicle manufactur-
ers, battery manufacturers, service providers and 
other IoT companies.

Other Factors Needed in place for faster growth:
1. UNDERSTAND THE COUNTRY’S UNIQUE MOBILITY PATTERNS

A bottom-up understanding of mobility pat-
terns can help in choosing vehicle and battery 
technologies that meet people’s needs on the 
ground in a resource-efficient manner with the 
same or better convenience offered by conven-
tional vehicles.

2. ESTABLISH NEW FINANCE MODELS
High capital costs of vehicle and charging in-

frastructure have contributed to slow uptake of 
electric vehicles in India. And with few EVs and in-
frastructure in place, the country lacks performance 
benchmarks to help investors understand the 
risks and opportunities from use cases and hedge 
against potential failures of new technology

3. TREAT USED BATTERIES AS VALUABLE ASSETS
There are two reasons why stakeholders in In-

dia should pay special attention to batteries. For 
one, batteries retired from EVs can be used as sta-
tionery storage devices to store renewable energy, 
such as solar. Creating easy and affordable ways 
to use batteries in their secondary life could help 
grow the share of renewables by increasing storage 
capacity and mitigating the intermittent nature of 
some renewables. Another important role of retired 
batteries is as a source for mining raw materials for 
locally manufacturing new batteries for EVs. India 
doesn’t have the lithium and cobalt reserves to 
make lithium ion batteries. Battery recycling is one 
possibility that could create an additional stream of 
raw materials to create new batteries locally aside 
from international procurement.

4. BALANCE SUBSIDIES WITH CONSUMER INCENTIVES
Subsidies, whether for consumers or industry, 

can help meet an initial share of electrification tar-
gets. India needs to strike a balance between sub-
sidies and consumer incentives that puts EV users 
at an advantage. These could include both fiscal 
and non-fiscal strategies that incentivize use of 
EVs, such as exemptions from road and registration 
taxes, accessible battery charging networks, des-
ignated EV parking spots, priority lanes for electric 
vehicles, and low-emission zones, which EVs can 
access more easily than internal combustion en-
gine vehicles.

5. LEARN FROM VEHICLE OWNERS AND DRIVERS
Handing someone an electric vehicle and a key 

isn’t enough. When buying conventional vehicles, 
drivers have a well-established network of exper-
tise to help them manage their vehicles, from refu-
elling to repairing.

6. USE EXISTING INFRASTRUCTURE JUDICIOUSLY
The advent of electric mobility requires new 

infrastructure. But the financial burden of the EV 
transition will be much lighter if existing vehicle 
infrastructure is adapted to support EVs instead of 
scrapped altogether. Existing fuel stations in prom-
inent locations might be set up as charging points 
and battery-swapping centers.

Manish Narang, Co-Founder & CEO, EV Plugs 
(Techilogy Solutions Pvt. Ltd): After recent strong 
uptake, EV sector in India is poised for exponential 
growth over the next decade, and the credit should 
be aptly given to policymakers for their push and ex-
isting value chain players, mostly new, for their sin-
cere efforts. Certainly, as there are new components 
in EVs that were not present in the ICE vehicles and 
there is an emerging ask for quality improvements, 
will require resilience and improvements in the es-
tablished automotive value chain. We will witness 
changes in partnership amongst OEMs and their 
tier-1 and tier-2 suppliers as the size of volumes and 
local manufacturing capabilities grow. 

Currently, OEMs are building components in-
house or calling for a buy and assembly decision 
due to limited manufacturing capabilities. As the 
growth passes on, the product and quality will be 
shifted to tier-1 and tier-2 suppliers, and the scope 
of the experiment and innovation will expand for 
manufacturers to build new designs, technologies, 
and manufacturing capabilities. Strategies need to 
be shifted to create a more integrated value chain 
that aims to achieve improved efficiency and range 
in vehicles with the reduced cost which will even-
tually come with indigenous R&D, development of 
dedicated platforms, design validation, and lifetime 
ownership of component performance. After re-
cent concerns over fire incidents, extensive testing 
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and compliance with safety standards should be 
the topmost priority for OEMs to build confidence 
in customers. 

An extensive network for repair and service will 
also be needed at the level of ICE vehicles. The tran-
sition will likely impact assembly and production 
lines to deal with high voltage systems required 
for EVs, and therefore, the industry needs to pre-
pare and handle capacity building, swift changes in 
methods and practices, and reskilling and upskill-
ing for the workforce at the same pace.

Amit Lakhotia, Founder & CEO, Park+: India 
being the world's fifth-largest market for automo-
biles, has a significant OEM presence in the conven-
tional automobile market. However, with the recent 
boom in the EV industry, players like, EV manufac-
turers, EV battery makers, EV charger manufacturers 
and EV OEMs have entered the market to cater to 
the rising demand in the industry. With record year-
on-year sales being clocked by electric vehicles, a 
massive push to the charging zones and battery 
swapping stations, India’s EV industry is all set to 
notch consistently.  

Rahul Bollini, Head-Emerging Technolo-
gies, JLNPhenix Energy: India’s growth over the 
past year has been groundbreaking, the sales of EV 
in 2W and 4W has grown multifold. It will continue 

to grow at a past pace for the coming years. It has 
more to do with the growing awareness of owning 
an EV and fact that they have a smooth driving ex-
perience along with low running cost and very low 
maintenance.

Coming to the point if India has the right and 
adequate manufacturing ecosystem, the answer 
is yes and no. Yes, because there has been an im-
mense improvement in the manufacturing ecosys-
tem over the past years. No because localization has 
not been achieved completely. But the good thing 
is that serious efforts are being put from the EV in-
dustry as well as the government to boost this field.

Since the battery technology is central to 
the EV strategy, do we have the adequate 
infrastructure and trade network that 
can support battery production. To what 
extent do we depend on the international 
markets for components and raw material 
procurement? What measures could the 
govt and the industry take to improve 
procurement and production?

Randheer Singh, ACCP, NITI Aayog: In an 
EV, typically the battery cost is anywhere between 
35-45% of the total vehicle cost. Also, the battery 
runs the risk of obsolescence. Currently, the Lithi-
um-ion cells used in batteries powering the EVs are 
mostly imported. That is why GoI has successfully 
launched the ACC PLI for 50 GWh and successful 
bidders are moving in the right direction. We have 
already reviewed the work progress of two success-
ful bidders and they are on right track.  In addition 
to these successful bidders, other organisations are 
also in the process of setting up cell manufacturing 
in India. It includes the Amaraja, Lucas TVS, Suzuki 
etc. All this will result in indigenisation of cell manu-
facturing in India with higher localisation levels. All 
the components except the natural raw material 
can be localised in India and that is why ACC PLI 
has a strict localisation condition too. This will result 
in the EV ecosystem development to thrive in India 
and the value chain to further develop.

Bipul Chandra, Ducati India: India continuous 
to depend on imported Lithium-ion cells owing to 
limited local manufacturing capacity and scarci-
ty of raw materials. India needs access to Lithium 
and other rare earth metals to ensure unrestricted 
domestic battery production. There are several rare 
earth metals, which are crucial for battery produc-
tion, and most important of them is Lithium. Now 
we have some reserves of metals which are used in 
battery production like nickel, copper, aluminium, 
but we lack in others, most importantly Lithium. 
The focus should be to procure high-value battery 
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components and minerals for local and even inter-
national cell companies. For metals like Lithium, for 
which we don’t have ores, we should focus on pro-
cessing of these metals. 

Government can support here by giving ac-
cess to Indian EV manufactures for procuring the 
raw material. For example, India has done and is 
doing partnerships with countries like Argentina 
and Bolivia which have large reservoir of Lithium. 
Government should see securing Lithium supplies 
as securing India’s energy supplies. India’s EV push 
will be more effective if without securing supplies 
of key metals used in EV battery production. 

Dr. Yogesh Bhatia, LML: Supply chain of man-
ufacturing, raw materials, and components is the 
rule rather than the exception in today's supply 
chain. Businesses have developed more connec-
tions with third-party providers outside of their 
own nation during the past few decades. A glob-
al supply chain with numerous factories in various 
nations is used to produce the items essential to 
international trade.

A business must buy a variety of products and 
services from many suppliers, and in order for a 
business to be more lucrative, all costs, including 
procurement costs, must be kept to a minimum.

An organization's tactical and strategic objec-
tives are accomplished with the aid of an efficient 
procurement procedure. And regular adjustments 
must be made after assessing the effectiveness of 
the current processes if the process is to be effec-
tive.  You will continually identify areas for improve-
ment as you manage supplier relationships and 
optimize your supply chain.

Sameer Jindal, MG Motor India: Currently 
most of the OEMS has shifted to assembly of bat-
teries in India. Battery assemblers in the country 
have adequate technology like TACO, Amarraja 
and Exide, however the cost is still high as the cells 
are imported which constitute 50-60% of the cost, 
BMS, CMS and other power electronics like EDM – 

electric discharge modules, inside battery can now 
be developed by several startup companies in In-
dia. HV wiring harness and copper connectors are 
standard buy items for W/H suppliers in India. We 
are still dependent on a lot of raw material imports 
which our country should develop in India to make 
this localization viable. Government has to reduce 
duty on EV child parts imports so that we start at 
least with assembling the components. Current 
import duty is approx. 20 % which is still high and 
costs a lot on the final assembled components. Ini-
tially the government has to make import cheaper. 
Localization will increase automatically when the 
suppliers understand the physics of the same. 

Atul Arya, Panasonic Life Solutions India: 
Panasonic has decades of electrified-vehicle expe-
rience, from the development of battery cells to 
the mass production of technologies for OEMs. In 
addition to supplying battery cells for hybrid, plug-
in hybrid, and full-electric vehicle lines, we also de-
sign, engineer, and manufacture complete battery 
systems with the objective of optimizing safety and 
performance. Globally, Panasonic is one of the lead-
ing suppliers of Lithium-ion Battery technology for 
Hybrid Electric and Electric vehicles. Our advanced 
Lithium-ion battery technology is designed to pro-
vide improved energy density, lower costs, and 
improved driving range, all intended to reduce the 
vehicle’s environmental impact. 

Moreover, the adoption of electric vehicles 
underscores the need for quality relays and com-
ponents to ensure a robust electric vehicle supply 
equipment (EVSE) infrastructure. Due to various 
charging demands, Panasonic is invested in the 
different types of relays to be used in electrified ve-
hicle charging, including safety cut-off on the AC 
side, insulation detection for the battery inside the 
inverter, safety cut-off on the DC side, and signal 
control for IC card activation. As a diversified tech-
nology company, Panasonic Life Solutions India has 
the capabilities to support the EV ecosystem. 

Kapila Sandeep Soni, Croyance Automotive: 
Battery manufacturers need proper infrastructure 
for the development of battery. The most impor-
tant thing is supply of the technology and the raw 
material. Another major factor is skilled workforce 
that is to be trained in operating latest technolo-
gies. The lack of sufficient supply of raw material is 
a major challenge as we are still dependent on the 
international market for it.

Manish Narang, EV Plugs: We [India’s manu-
facturing sector] cannot claim to have full-scale in-
digenous lithium-ion cell manufacturing capability 
currently and nearly all OEMs are relying on imports 
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from China, Japan, and Korea. Cell assembly is local-
ized for modules and battery packs. These capaci-
ties are being improved to cater to local demands. 
The supply-side dependency keeps us exposed to 
the risk of the global supply chain as was witnessed 
in the global semiconductor chip shortage months 
ago in the automotive sector. Despite developing 
a local ecosystem for sub-components and assem-
bly; dependency on cells, low volumes, and lack of 
standardization in the battery have caused a conse-
quential increase in EV prices. There exist challeng-
es like the development of battery packs suited to 
the Indian scenarios and climate. Lithium-based 
chemistries have a higher energy density, and are 
well-tested and adopted worldwide, but could 
have supply-side constraints and environmental 
concerns in long run. It is argued that within lithi-
um-based batteries, NMC batteries carry higher en-
ergy density but may have the risk of thermal run-
away over LFP batteries. NMCs also have increased 
dependency on active materials from foreign play-
ers whereas LFPs offer stability due to local sup-
ply. To address these concerns, intensive research 
and development will be required to develop cell 
chemistry and thermal management, paving a way 
for metal, sodium, and solid-state batteries in up-
coming future. 

The quality of the Battery Management Sys-
tem (BMS) is another area of concern. The devel-
opment of substandard BMS will hurt the growth 
of the EV sector as the management of the ther-
mal stress of vehicles will be at stake. To focus 
on the future, battery standardization for public 
commute will cut costs and allow companies to 
build resources on a single technology for reuse 
and recycling. From the policy side, the Govern-
ment push is already there for local manufactur-

ing with incentives from Make in India and FAME-II 
schemes. Recently announced Advanced Chemis-
try Cell (ACC) PLI scheme is likely to boost indig-
enous advanced manufacturing cell capacities for 
future demands.

Amit Lakhotia, Park+: Make in India and 
Startup India measures by the Indian govern-
ment have bolstered the infrastructure and trade 
network that is needed to design, develop elec-
tric vehicles and batteries in the country. To reap 
the rewards of zero emission and sustainable 
mobility in the nation, it is more important than 
ever for the industry to implement economies of 
scale to support rapid EV adoption in the nation, 
particularly among mass market buyers. Even so, 
expensive parts like batteries, which make up 
40% of the cost of an EV, remain essential, due to 
the lack of access to raw materials for lithium-ion 
batteries, Indian start-ups are getting affected. 
The government think-tank NITI Aayog has spec-
ified that Faster Adoption and Manufacturing of 
Hybrid and Electric Vehicles (FAME II) and other 
policies supporting electric mobility. 

Rahul Bollini, Head-Emerging Technologies, 
JLNPhenix Energy: The industry and government 
have been putting a lot of effort to improve the EV 
industry in every way. Government has announced 
a series of PLI (production linked incentive) schemes 
to support the EV industry.

Today, Lithium-ion cells are imported from China, 
South Korea, etc. and these cells are being assembled 
into a battery pack in India. There are many compa-
nies planning to manufacture Lithium-ion cells in In-
dia, so this void will be filled after they are setup. In 
fact, I am myself actively working towards this.
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Along with Lithium-ion cell manufacturing 
being planned in India, some of the raw materials 
that are required to manufacture Lithium-ion cells 
are also being planned to be manufactured with-
in India. But it all boils down to the fact that some 
resources will not be available in India such as Lith-
ium, Nickel and Cobalt.

In fact, battery management system (BMS) and 
battery chargers used to be imported few years ago 
but many companies are manufacturing it in India 
these days.

Other important components of EVs such as 
motor, motor controller, cluster, vehicle control 
unit, etc. are prototyped and being validated by 
many companies. These products are expected to 
hit the market very soon.

 

THE CHARGING INFRASTRUCTURE  

The EV charging infrastructure is key 
to a country’s EV adoption curve. 
India’s charging infrastructure at 1,640 
operational public EV chargers dwarfs in 
comparison with China's 810,000 public 
charging points, and even lags far behind 
Germany's 35,000 charging stations, a 
country one-tenth our size in population. 
One reason, of course, is the lower EV sales 
as a percentage of total vehicle sales in the 
country. What are the other main reasons 
behind our country’s sparse charging 
station density? What are top measures 
that the industry and the government can 
adopt to boost and expand the country's EV 
charging infrastructure.

Manish Narang, EV Plugs: Developing a pub-
lic charging infrastructure has its own challenges. 
During this early adoption of EVs, the utilization of 
chargers is roughly estimated to be around 5-6% at 
max in India which makes it a difficult use case for 
businesses to invest in charging infrastructure. This 
difficulty is compounded by the lack of uniformity 
and interoperability of chargers. Public charging In-
frastructure guidelines allowed and adopted glob-
ally acknowledged charging protocols along with 
Indian standards and subsequently, relaxed the 
deployment of single and multiple categories of 
chargers addressing the industry concerns for high 
capex. However, there still exists the need for one 
charger with a unique standard to service another 
standard-following vehicle. Hence interoperability 
across these standards is still missing and needs a 
global call to address. 

The placement of chargers is equally important 
as increasing the counts. It should be futuristic. 
Different stakeholders need to come together and 
attempt to coordinate and plan the placement of 
chargers as per the actual demands and revenue 
potential. The government’s role is most important 
in creating appropriate ecosystem governance and 
economic frameworks. In this direction, the priori-
ty cities and highways are already selected by the 
government, tenders are floated, and subsidies are 
being disbursed. 

Utilities have a critical role to play by providing 
distribution networks and load sanctions for wid-
er charging infrastructure deployment and man-
agement of harmonics and grid balancing. Many 
DISCOMs are yet to develop a tariff rate structure 
at par with the residential rate to deploy retail 
charger outlets for EVs, this needs to be addressed 
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immediately. Then comes entities like oil marketing 
companies (OMCs), commercial spaces, and hous-
ing societies which can take lead in making lands 
available for parking and charging. Partnering with 
Charger OEMs, EV manufacturers can also improve 
utilization by predicting the actual demands based 
on geography-wise sales numbers. 

Sharing and utilization of data and informa-
tion on installed chargers are as important as 
partnerships in the industry. The central database 
of chargers and their details enhances the visibili-
ty of existing chargers during navigation. This not 
only improves the utilization but also when shared, 
allows aggregator platforms to offer value-added 
services such as pre-booking and digital transac-
tions to commuters while planning their journey. 
Riding on economic incentives, we expect to wit-
ness a growth in the number of charging points 
soon, however, if these measures are not adopted 
sincerely by the industry, we may witness a scat-
tered network of underutilized and redundant 
chargers which should be avoided at any cost.

Randheer Singh, ACCP, NITI Aayog: The Indi-
an automobile [usage] mix is different from other 
countries. Two wheelers dominate the Indian mar-
ket in terms of volume. 76-80% of the total automo-
biles are two-wheelers. The EV transition will also 
follow the same trajectory. Therefore, the charging 
needs are also different. 

We need charging points not charging stations. 
We need disruptive models such as BaaS to enable 
mass charging and zero downtime. Home-based 
charging for these LEVs dominates the Indian mar-
ket. Having said that, the industry has multiplied its 

efforts to set up the charging points, similar to the 
West where industry-led efforts to create the charg-
ing infra. However, the industry also needs to come 
together to improve the asset utilisation of these 
charge points. That will only happen if interopera-
bility is established by the industry players them-
selves. This will boost the utilisation and availability 
of the charging infra. In the United States and EU, 
companies have come together to create common 
charging infra, resulting in faster penetration and a 
wider availability of charge points, and reduction of 
range anxiety. India will soon witness a boom in the 
number of charging stations, and would cross Ger-
many and China’s numbers in no time.

Bipul Chandra, Ducati India: According to a 
recent report by JMK Research, India has around 1 
charging station per 32 EVs which is extremely low. 
To have about 5 crore electric vehicles by 2030 of 
which E-two wheelers alone will account for about 
70% of total EV sales, India will need about 20.5 lakh 
charging stations till then. 

One of the reasons for low penetration of charg-
ing stations is that establishing a charging station is 
expensive, and since there is low penetration of EVs, 
setting up charging stations does not account for 
profit for many players in the industry. Similarly, lack 
of organized parking spaces, inefficient power dis-
tribution system, etc are among few other reasons 
for the lack of charging infrastructure in India. 

To combat this, the government and its public 
sector undertakings are in plans to install charging 
stations around the highways, like NHAI’s plans to 
install 40,000 charging stations around highways, 
which is quite impressive. Similarly, companies like 
IOCL, BPCL, Tata Powers etc., have also come for-
ward and committed to set up substantial number 
of charging stations in the country. 

Dr. Yogesh Bhatia, LML: Although electric 
vehicles have a long way to go before they are a 
common form of transportation in India, the mar-
ket for them has seen rising demand. Electric ve-
hicles could revolutionize the global transportation 
industry. By 2030, the number of electric vehicles 
in all categories—two, three, or four wheels—will 
continue to rise. With more study, EVs can perform 
on level with conventional vehicles. The quick up-
take of electric vehicles requires a sufficient infra-
structure for charging them. 

The government must concentrate on creating 
a supply chain by domestically producing batteries. 
India should put more effort into encouraging both 
domestic and foreign battery producers to estab-
lish local production facilities. It will contribute to a 
decrease in the price of batteries and EVs, enhanc-
ing cost competitiveness.



Vo l u m e  6 – I s s u e  5   S e p t e m b e r / O c t o b e r  2 0 2 2    23

Sameer Jindal, MG Motor India: Charging in-
frastructure development can boost the growth of 
EVs by leaps and bounds. This is one of the main 
anxieties in buyers currently for buying cars for 
longer distance travels as battery charging infra-
structure is still concentrated in and around metros. 
The commercial agencies or big business houses 
must come forward for developing chain of EV 
Chargers across India at very fast pace. Government 
has to provide incentives for taxes and interest free 
loans for such ventures to increase this as an entre-
preneurship ventures. As the number of EV auto-
mobiles will increase on roads,      this business will 
become more lucrative like Petrol Pumps licences 
in India. 

Two main challenges for future-ready EV charg-
ing infrastructure are building enough charging 
stations in the right places and having the elec-
tric grid to support its trouble-free operation. At 
this juncture, it is crucial for OEMs to step forward 
and carry out the strengthening of charging infra-
structure on their part. MG Motor India is taking 
conscious steps toward strengthening the EV infra-
structure to further enhance customer confidence. 
Even before the launch of the ZS EV in 2020, the 
brand introduced a 5-way charging ecosystem to 
enhance customer confidence towards EV adop-
tion. The 5-way charging system included a plug-
and-charge cable onboard, an AC fast-charger 
(installed at the customer's home/office), DC su-
perfast chargers at MG dealerships, public charging 
network, and charge-on-the-go with RSA (Road-
side Assistance).

Now, as the consumer mindset has also 
evolved, MG has recently introduced 6-way charg-
ing solutions for the customers, with a plan to in-

stall 1000 AC fast chargers at residential localities 
and corporate offices across India in 1000 days. 
In the past, the brand has also joined hands with 
companies like Fortum, Delta, eChargeBays, Exi-
com, Electreefi, and Tata Power to introduce DC 
and AC fast chargers across the country. Recently 
MG has also announced a partnership with Bharat 
Petroleum Corporation Limited (BPCL) to install EV 
chargers across highways and within cities.

At the current growth rate, only a quarter of the 
expected total number of public charging stations 
will be realized by 2032. This is very slow growth.  
The sluggish creation of charging points is part-
ly due to a global shortage of essential EV charg-
er components and also precious metals, such as 
lithium. There are efforts from EV OEMs like MG, 
Tata and Hero to tie up with giants like Indian Oil 
and Bharat Petroleum etc. to install charges across 
country but as fuel prices are stable these efforts 
are also slowing down. A big thrust from the gov-
ernment sector is required in this area. 

Uday Narang, Omega Seiki Mobility: Ade-
quate charging infrastructure is the key prerequi-
site in the Electric mobility space which will define 
adoption trends of EVs in India at large. The charg-
ing requirement depends not only on the kind of 
vehicle but also on the utility purpose. The Govern-
ment of India has set a target to electrify 70% of all 
commercial vehicles, 30% of private cars, 40% of 
buses, and 80% of two-wheeler and three-wheeler 
sales by 2030. This target requires coinciding pene-
tration of charging stations across India. 

The Government of India has been supporting 
the EV industry through schemes such as FAME1 
and FAME2 with a major focus on charging in-
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frastructure. ROME was not build in one day, an  
ecosystem for the development of chargers, 
charging stations, and other services are gradually 
being built.

The charging infrastructure is the mainstay of 
electric mobility high operating cost, Discom load, 
and the uncertainty related to utilization rates of 
charging stations are holding back the expansion. 
The government needs to put more effort in terms 
of giving, business incentives to put charging sta-
tion. This is something that is important, can be 
done for a short period of time when the charging 
infrastructure is set up, then they can pull the plug 
on incentives.

Kapila Sandeep Soni, Croyance Automo-
tive: As Electric vehicle is in developing stage so as 
Charging infrastructure too, electric vehicles are in 
the advancing stage increasing demand and sales 
of electric vehicles will  definitely paved the way 
for the same, for deploying charging stations less 
documentations and fast approval is needed with 
proper back up by subsidise rate of power.

Amit Das, Electric One: The country is strug-
gling with several challenges like high prices of 
electric vehicles especially in four-wheelers, battery 
production capabilities, electricity consumption, 
charger compatibility, improper charging location, 
and a lack of vigorous electrical charging infrastruc-
ture. Let’s understand the other main reasons be-
hind our country’s sparse charging station density.

HIGH INITIAL INVESTMENT
Setting up the EV charging station is quite high 

in cost. To set up the EV charging infrastructure, 
some requirements need to be fulfilled like prop-
er location, land, right vendor, grid power stability, 
remittance of power, varieties of charger types, ca-
bles, and other auxiliaries.

MULTIPLE TYPES OF CHARGING CONNECTORS
There are some connectors such as CCS (Com-

bined Charging System), CHAdeMO, and Bharat 
DC-001, and AC-001, all should be installed in a sin-
gle charging station so the consumers will have a 
choice of having fast and slow charging as per their 
requirements as well as timing perspective.

LOCATION TO SET UP THE EV CHARGING STATION
To set up the Electric Vehicle charging station, 

the location of the charging station is a major 
challenge. Location or design of charging station 
should be such that it is easily visible, accessible, 
save time, and charging queue can be minimized.

TECHNICAL SAFETY AT EV CHARGING STATIONS

Setting up the EV charging stations requires spe-
cialized technical safety. Voltage fluctuations, over 
current, frequency mismatch, and ground fault are 
major concerns. To overcome Voltage fluctuations, 
stabilizers, proximity sensors, and control pilot sen-
sors need to be integrated to keep a check on it. Oth-
erwise, it may damage the expensive components.

SOFTWARE RELATED CHALLENGES
Finding the availability of the charging slot is 

one of the most important tasks, for this, it is very 
helpful to develop such software, it makes life easi-
er and saves time.

The Government of India has undertaken the 
many measures to boost and expand the country's 
EV charging infrastructure.

The Government has made 360-degree ef-
forts to enhance public charging infrastructure by 
involving private and public agencies (BEE, EESL, 
PGCIL, NTPC, etc.). Many private organisations have 
also come forward to install EV charging stations to 
develop convenient charging network grid to gain 
consumers’ confidence. Ministry of Power (MoP) 
has planned that charging stations should be in an 
area of 3×3 km grid. Currently, India has a total of 
1640 operational public EV chargers. Out of which, 
9 cities (Surat, Pune, Ahmedabad, Bengaluru, Hy-
derabad, Delhi, Kolkata, Mumbai, and Chennai) ac-
count for approximately 940 stations.

In this direction, the Oil Marketing Companies 
have announced the setting up of 22,000 EV charg-
ing stations in prominent cities and on national 
highways across the country. Out of 22,000 EV 
charging stations, 10,000 will be installed by IOCL, 
7,000 will be installed by Bharat Petroleum Cor-
poration Ltd. (BPCL), and the rest of 5,000 will be 
installed by Hindustan Petroleum Corporation Ltd. 
(HPCL). IOCL has already installed 439 EV charging 
stations and plans to install another 2,000 EV charg-
ing stations over the next year. BPCL has installed 
52 charging stations, while HPCL has installed 382 
charging stations.

Amit Lakhotia, Park+: The following challeng-
es exist both on the supply side and demand side: 

Installation & Supply:
1. Real estate: Finding safe & accessible real es-

tate locations to install EV charging stations is a 
major challenge, as it comes with its associated 
cost. Additionally, finding and activating prime 
(high EV footfall) locations where EV users can 
charge their cars/two wheelers is a major chal-
lenge. Various commercial models and different 
types of real estate locations add to the chaos. 
No standard guidebook exists, which can be 
used by all stakeholders for rapid deployment. 
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2. Awareness & education: Lack of awareness 
with respect to types of charging points (trick-
le charge, AC charge, DC charge). No universal 
charging point consensus exists, which adds to 
the confusion. 

3. Installation & maintenance: Requires a dedicat-
ed and hyperlocal engineering team to setup/
manage charging infra. Additionally, 24x7 up-
time required IOT based advanced monitoring 
and agile/skilled on ground teams. Which turns 
into an expensive proposition if done in isola-
tion by individual EV players. 

4. Electricity grid management: Grids need to be 
updated and strengthened to withstand the 
additional load from the EV charging network. 
Furthermore, load assessment needs to be 
done locally to address gaps.

Demand & Discoverability:
• Fragmented Demand: The Indian EV story is 

still unfolding. It's a chaotic mix of two wheel-
ers, three wheelers and four wheelers. In other 
words a fragmented market where the con-
sumer is not sure what to buy and why to buy 
an EV.

• Discoverability & stickiness: Unlike pet-
rol pumps, EV charging zones have not yet 
reached the desired penetration rate of at least 
1 EV zone, within a 500-metre radius. This lack 
of discoverability leads to apprehension and 
reduced stickiness among EV users. According 
to a recent on app survey done by us, we found 
that 80% Gurugram residents were planning to 
buy an EV (a two or three-wheeler), however 
both their residential location and offices did 
not have EV charging points. Which resulted in 
them delaying their purchase.

• Payment system: Seamless payment options 
will also need to be embedded in the EV charg-
ing network ecosystem to ensure customer sat-
isfaction and reduce payment anxiety.

• Customer delight: There is immense scope in 
developing an unparalleled EV customer expe-
rience, starting with the EV they buy and the EV 
charging network they use. 

Governments at both the central and state 
levels have re-energised their policy incentives, 
approval processes and GST process, enabling EV 
players to unlock their latent potential. However, 
they need to create and announce a unified EV 
policy, empowering stakeholders to work together 
from across state borders. Additionally, a condu-
cive environment needs to be provided to trigger 
public-private collaboration, tech innovations and 
investments. 

Rahul Bollini, JLNPhenix Energy: Countries 
having a large number of charging stations cater 
to the electric cars and larger segment of electric 
vehicles. India’s electric vehicle revolution has been 
traditionally driven by 2W and 3W. These smaller 
vehicles, specially 2W, have limited usage every day 
and their owners prefer charging their vehicles at 
home at the end of the day. Their priority to charge 
at a charging station is very less because charging 
the vehicles at home is cheaper than charging at a 
charging station. Also, because these vehicles have 
a different charging port and charging speed, tra-
ditional fast charging stations might not be com-
patible.

India’s electric 4W revolution is yet to take off 
in a big way. Let us give it some time and India will 
notice a exponential rise in the number of charg-
ing stations. Many companies are putting efforts 
towards it and a lot of support is there from the 
government as well.

INDIA’S EV SECTOR GROWTH: 
TODAY AND TOMORROW

India’s EV market has many interesting 
characteristics. The biggest one is that 
the fastest growing sectors in terms of 
adoption (also referred to as market 
penetration) are the 2-wheelers and 
3-wheeler segments, not so much the 
4-wheeler passenger and commercial 
segments (source: The EV reporter). 
Which also means that the big traditional 
automotive OEMs do not dominate this 
market, as they do the ICE market. What 
are the top reasons/factors that shape this 
peculiar trend of the 2W and 3W segments 
leading other segments in adoption, with 
the 4W being the slowest one to catch up. 

Randheer Singh, ACCP, NITI Aayog: Initial 
penetration and adoption take time and disruption 
needs some incentives to be tried and tested before 
reaching to the scale of economies. The idea of tran-
sition is not to increase the number of private vehi-
cles in the country, but to transition ICE vehicles to 
EVs, only then the motive of pollution control, taking 
lead in sunrise sector of EVs, reducing dependency 
on fossil fuels etc. can be achieved. Therefore, the 
government launched the FAME II incentives pro-
gram to boost the 2W (a mass segment with 76-80% 
of total registered automotive in India) segment. 
And we can see the results. The growth from 2021 
to 2022 has been phenomenal. EV sales of 390,399 
units in H1 2022 surpassed 2021’s total sales. 

The traditional OEMs in bus and 4W segments 
are also adopting this transition. It includes the 
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TATAs, Hyundai, Mahindra, and others. The bat-
tery requirement in 4W is quite high and prod-
uct testing, homologation, and maturity takes 
time. Some of these companies are completing 
their testing phase etc. by the end of 2022 and 
we will see a surge of low-cost EV availability in 
India by 2023. In terms of 2W and 3W the lead is 
being taken by the start-ups like Ather, Ola, Ki-
netic Green, etc. The biggest reason is the type of 
technology and platform development required 
for 2W/3W is not as complicated as for 4W. To 
add to this, the logistics and final-mile delivery 
segment which has the power to scale EV adop-
tion significantly remains one of the biggest 
adopters of two-wheelers in the country. So, it 
is no surprise that two-wheelers are leading the 
curve but I’m certain that buses and 4 wheelers 
will soon follow suit.

Bipul Chandra, Ducati India: The adoption of 
EVs has been slow in India as it’s a new technology 
and there is limited charging infrastructure. Addi-
tionally, high price of EVs is another major factor for 
less interest in the price-sensitive market in India. 

Indians have now started shifting in large num-
bers from petrol two-wheelers to electric ones due 
to attractive prices, lower running costs, and low-
er maintenance. Also, thanks to the policies intro-
duced by the government like PLI schemes, Fame 
I and II along with various subsidies allowed by the 
state government, progressive induction of reliable, 
affordable and efficient electric vehicles is being 
encouraged. A significant percentage of customers 
also factor in the environment and sustainability in 
their decision to buy an electric two-wheeler. 

An electric two-wheeler (E2W) demands an 
average of 50 paisa per km as compared to fuel 
consumption bikes that cost around INR 4-5 per 
litre. The low maintenance factor is also key in the 
adoption of E2Ws. 

When it comes to electric three-wheelers 
(E3W), it is because of the increased demand of 
last-mile connectivity for delivery of goods, which 
is pushing the growth of E3Ws in India. For busi-
nesses in the last-mile delivery space, it is important 
for them to have quick and efficient transportation 
system in place. This is where E3W, well-known for 
its low-carbon footprint, wins the race. 

Suman Mishra, Mahindra Electric - Last Mile 
Mobility: Mahindra Last Mile Mobility, as an OEM, 
is focussed on EVs with a rapidly increasing product 
portfolio that includes the Treo, Zor Grand as well 
as Alfa range of 3-wheelers in lead acid and Li-ion 
battery options. A Total Cost of Ownership (TCO) 
comparison shows that 2- and 3-wheeler EVs have 
already reached price parity with fossil-fuelled vehi-

cles due to their attractive subsidy support as well 
as the lower operating cost. In fact, during the life 
of the 3-wheeler, a customer earns much higher 
with an EV in comparison with a petrol/diesel/CNG 
equivalent. 

A mass appeal with the ubiquitous 3-wheeler 
EVs in both passenger as well as cargo segments is 
something that is laying the foundation for electric 
vehicle adoption. As for 4-wheelers, once the global 
cell prices reduce, the cost parity will be achieved. 
Currently, 4-wheeler EV penetration is just under 
5% and it is expected to go up to 20-30% in the 
next 4-5 years. In 3-wheelers, industry projections 
suggest we should reach 20-30% electrification in 
L5 category by FY25 and 60-70% by FY30.

Sameer Jindal, MG Motor India: One of the 
main reasons behind slow adoption for 4W EVs was 
limited number of affordable and reliant models. 
As Tata Motors brought Tata Nexon EV which is af-
fordable and convenient, it suddenly became high-
est selling model in India. As 2W and 3W have lower 
cost, they have suddenly become very popular as 
users find them more convenient than ICE counter-
parts with less maintenance. Also 2W has very wide 
penetration of market. 

2W - As of September 1, 2022, two-wheeler EV 
registrations in August stood at 50,346 units, up 
13% from 44,599 units in July. With this, August be-
came the month to see the second-highest num-
ber of registrations in 2022, slightly below March's 
50,372 units. 

4W - Though at present, EVs account for less 
than one percent of the total automobile market in 
India, demand is growing year on year. Of the total 
30,69,499 PVs sold in FY2022, 21,821 were EVs and 
accounting for 0.7% of the market, up from 0.2% in 
FY2021. 

Ever since MG ZS EV entered the Indian market, it 
has carved quite a niche for itself in the matter of just 
a couple of years. While it continues to rule key mar-
kets across the globe, including Europe and Austral-
ia, the ZS EV is the second most sought-after electric 
4W in India. With ZS EV, we ensure a superior owner-
ship experience by building a robust & sustainable 
EV ecosystem, and we are confident to change the 
mindset and accelerate EV adoption in India.

Uday Narang, Omega Seiki Mobility: It is ab-
solutely feasible to electrify trucks. OSM is the only 
Indian company which is running 1 ton 3.0 ton and 
6.5-ton electric trucks. Indeed, some leading coun-
tries have already set targets to phase out internal 
combustion engine medium and heavy trucks. So, 
if the electrification of trucks is possible, then why 
is it not happening in India? There are multiple rea-
sons for the same:



Vo l u m e  6 – I s s u e  5   S e p t e m b e r / O c t o b e r  2 0 2 2    27

Legacy trucking businesses are largely unor-
ganised: The trucking market is highly unorganised 
and three-quarters of the fleet is operated by those 
who have five or fewer trucks. In addition, 30%-50% 
of trucks return empty after delivering their cargo: 
creating challenges of high costs, waste of resourc-
es, heavily intermediated returns and redundancies 
in the sector. This legacy business model creates a 
huge barrier in innovation of the segment.

Lack of financial incentive: The FAME I and 
II Scheme did not include any support at all for 
trucks. Right now, we have few electric truck mod-
els available on the Indian market like OSM M1KA, 
Tata ACE Electric, and there is a huge demand for 
these electric trucks. However, due to absence of 
any incentive from the Govt. the parity of cost in ICE 
engine trucks and electric trucks is very high.

Still waiting for a policy push: India is the 
sixth-largest commercial vehicle market in the 
world and a large exporter of vehicles and spare 
parts. Because there is a large ecosystem that exists 
in the incumbent system, electrifying the commer-
cial vehicle sector will need the right policy push. 
Many states in India have come up with electric ve-
hicle policies, but most of them are currently silent 
on the freight sector. India needs a policy for elec-
trifying its trucking fleet. Accelerating the use of 
electric trucks in India is doable. Doing this will be 
more than worth the effort because zero-emission 
trucks are aligned with India’s ambitious climate, air 
quality, and energy security goals.

Kapila Sandeep Soni, Croyance Automotive: 
2W and 3W are indeed leading in this segment but 
when it comes to 4 W passenger and 4 W cargo 
segment the major challenge is the range anxiety 
people expect 4W cargo to be on highway as an 
ICE vehicle, but the lack of charging infrastructure 
has had its impact. 

Amit Das, Electric One: There appears no 
doubt that EV revolution is bound to invade 
two-wheeler (2W) space much faster than 4w. I can 
support my argument by stating some facts.
1. The rapid entry by small private sector players 

in the manufacture of 2W EV demonstrates that 
it’s not a one-off event rather it is becoming a 
reality as the big players in 2W Auto sector is 
also quickly changing gears and refocusing 
their plans to make 2W EV.

2. In fact, on common observance, we see that 
there is an increasing shift which is happening 
in the fleets of delivery services of ecommerce 
players from ICE engine to EV, which also prefer 
2W EV.

3. Since we are a Budget-conscious nation and EV 
2W are undoubtedly cheaper to buy so this also 

makes the choice for 2W EV in comparison to 
4w.

4. As most of the cities are crowded in India so cit-
izens over here prefer to buy 2W over 4W.

5. As India is taking the steps to solve the connec-
tivity issues in small towns people are using 3w 
EVs as a medium of transport over 4w EV

All these points discussed above are the main 
reasons for this peculiar trend of the 2W and 3W 
segments leading other segments in adoption.

Manish Narang, EV Plugs: The transition of 
electric mobility in India has followed a different 
trajectory as compared to its western and devel-
oped counterparts, where the transition was driv-
en by 4-wheelers initially and was shifted to other 
segments of vehicles gradually. However, in India, 
the adoption has taken place predominantly in 
2-wheelers and 3-wheelers category and in the 
shared mobility space. This is because of the unique 
mobility landscape present in India. The ownership 
of 4-wheelers vehicles was historically low due to 
comparatively lower per capita income. As data 
say, India has just 22 cars per 1,000 individuals.  This 
number stands close to 900 in US and UK. An aver-
age Indian buyer prefers to use 2-wheeler and pub-
lic commute being price sensitive and opting for 
a cost-effective solution. Secondly, it is the dense 
traffic on Indian roads and shorter trip length re-
quirements that encourage average Indian buyers 
to own 2W and use 3W public transport. 

When this unique landscape is coupled with the 
electrification of vehicles, the total cost of ownership 
(TCO) makes 2W and 3W the most viable solution for 
being the early adopters in the uptake. With the af-
fordable purchase and maintenance and availability 
of low-cost charging sockets nearby, 2W and 3W EVs 
became ideal for personal short commutes, last-mile 
connectivity, and multiple logistic deliveries. Policy 
incentives and early adoption by e-commerce and 
start-up food delivery companies have also played 
a catalyst role in this. However, it is likely that the 
presence of adequate charging infrastructure and an 
improved range of advanced vehicles will build con-
fidence in buyers and subsequently help pick up the 
pace of EV adoption in the 4-wheelers segment also.

Amit Lakhotia, Park+: The Indian EV revolution 
is being written by two-wheelers and three wheel-
ers which have turned out to be the game chang-
ers. (Bikes, Autos, Tuktuks). This business vertical will 
keep evolving and growing to meet the Indian cus-
tomers’ demands as the need for last-mile deliveries 
have massively increased. Several logistics and food-
tech start-ups have introduced 2Ws that are used 
specially for food, courier, transportation, and essen-
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tials delivery. Additionally, they have developed a 
full ecosystem, from production to setting installa-
tion of charging stations, which has accelerated the 
use of two-wheel electric vehicles and subsequent-
ly reducing the carbon footprint. We at Park+ have 
also recently tied up with Battery Smart, a battery 
swapping network providing company to make our 
services more holistic and a one-stop platform for all 
the EV users in the country. For 4W’s, considerably 
long charging time, range anxiety, higher cost than 
ICE vehicles  and limited number of options availa-
ble have been a reason for slow catching up. 

Rahul Bollini, JLNPhenix Energy: Since batter-
ies are the single largest priced component in any 
EV, the price of battery dictates how the EV is po-
sitioned in terms of price. Who doesn’t want more 
range in their EV? After all everybody experiences 
range anxiety – it gets more worrisome when the 
battery percentage goes down, especially when we 
are away from home or a charging station. To re-
duce range anxiety, having a high-capacity battery 
helps but it increases the overall price of  EV.

Since energy consumption of 2-Wheelers and 
3-Wheelers per kilometer in terms of watt-hours 
per km is lower, it does not significantly increase the 
overall price of the vehicle. In fact, premium high-
speed scooters with extended range versions are 
priced under 2 Lakhs after FAME 2 subsidy. More-
over, users of these vehicles don’t expect very high 
range. But in the case of 4-Wheelers, the realistic 
range expected by its end users is typically more 
than 250Km and this is why earlier vehicles with a 
range of up to 150Km didn’t sell much. 

Even Tata Nexon delivering up to 250Km realis-
tically didn’t seem enough for most vehicle owners 
and Nexon EV Max was launched to fill this void. 
The newly launched Mahindra XUV 400 has a bat-
tery capacity that can deliver a realistic range of 
above 250Km. It is not like the user has a require-
ment of up to 250Km range on a daily basis, but this 
kind of high number makes them feel better and 
reduces their range anxiety.

People are not comfortable paying above 20 
Lakhs (on-road) when it comes to buying an elec-
tric car because of the whole concept being new 
to them. ZS EV from MG and Kona from Hyundai 
are priced above 20 Lakhs and hence their sales vol-
ume has been low.

Also, there are not many reasons when it comes 
to 4-wheeler segment and the end users have very 
little to choose from. More models are expected to 
be launched in 2023 and 2024 and this variety of 
options will encourage people to buy EVs. The new-
ly launched Tata Tiago EV is well positioned in terms 
of price and is expected to drive the 4-Wheeler 
numbers up. Its extended range version is expect-

ed to provide close to 250Km per charge.
Designing, testing and validating an electric 

4-Wheeler takes a much larger time, since its elec-
tric platform is expected to last for 15 years, as 
much as life of the road tax. Moreover, they have to 
provide a warranty of a minimum of 8 years on the 
battery as compared to just 3 years in 2-Wheeler 
and 3-Wheeler EVs.

Coming to the point that traditional automo-
tive OEMs do not dominate the EV market, it is 
mostly true for 2-Wheeler and 3-Wheeler market 
segments. Startups have played a vital role in the 
EV revolution and they have been the front runners 
while traditional automotive OEMs played wait-
and-watch. These startups enjoy the first mover ad-
vantage and the traditional OEMs are now playing 
catch up. Also, the recurring margins on vehicle ser-
vicing and consumables are lower in EVs as com-
pared to ICE (internal combustion engine) vehicles.

ENVIRONMENTAL SUSTAINABILITY: 
THE EV IMPACT

The biggest attraction of the EVs is 
its transformational impact on the 
environment. Its large-scale adoption 
in India, which unfortunately has some 
of the world’s most polluting cities, will 
significantly reduce the carbon footprint 
of the transportation sector locally and 
globally. Could you share with our readers 
the topmost factors that make EV so much 
environmentally efficient, and how its 
adoption could not only reduce vehicular 
pollution, but also make the energy sector 
overall more sustainable? 

Randheer Singh, ACCP, NITI Aayog: EVs are 
also termed as ZEV (zero emission vehicles) in terms 
of tailpipe emissions. This helps to reduce vehicular 
pollution in cities and dense areas. Despite India’s 
current energy mix, lifetime emissions from EVs to-
day are 19%-34% lower than ICE vehicles and in the 
future with an increase in the renewable energy mix, 
this delta will increase making it more sustainable. In 
addition to this, the maintenance cost and consum-
ables in EVs are far less.  The drivetrain in an ICE vehi-
cle contains 2,000+ moving parts typically, whereas 
the drivetrain in an EV contains around 20. Further, 
from a well-to-wheel (W2W) basis renewable pow-
er, low maintenance cost, high vehicle life, falling 
battery prices, increasing battery capacities, and the 
development of a secondary market will boost the 
sustainable transformation in India’s mobility sector.

Bipul Chandra, Ducati India: Transport is a 
fundamental requirement for modern life and one 
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clear advantage of EV is that fully EVs have zero tail-
pipe emissions and are much better for the envi-
ronment. This results in reducing air pollution con-
siderably. If there are more EVs on the roads, simply 
put together, air quality will be clean, ultimately 
adding in ease of living. Driving an electric vehicle 
will not only help reduce carbon footprint but also 
reduce the environmental impact of charging vehi-
cle further by choosing renewable energy options 
for home electricity. 

While the production of EV batteries also cre-
ates upstream emissions, still, EVs remain the clean-
est option for transportation as their entire life cycle 
is much more sustainable overall. 

EVs has advantage in reducing noise pollution 
also. The engine of a petrol or diesel car will make 
more noise than an EV. Thus, for reducing noise pol-
lution in a city, EVs are a good solution. 

Also, in the future, there is a lot of scope for new-
er battery technologies, which can reduce emissions 
even at the time of production. Battery recycling is 
also a promising area. If we can archive optimum re-
cycling, we can further cut net emissions. 

Suman Mishra, Mahindra Electric - Last Mile 
Mobility: In an EV, as we are aware, there are zero 
tailpipe emissions. The EV batteries too are emis-
sion-free when in use and these can be depleted 
and charged repeatedly without contributing to 
pollution. EVs create a lower carbon footprint over 
the course of their lifetime than the traditional ICE 
vehicles even after accounting for the production 
emissions. The OEMs are also continuously innovat-
ing green manufacturing technologies to further re-
duce the carbon footprint across the value chain. For 
a sustainable ecosystem, there is a huge potential 
for battery recycling and reusability. There are some 
concrete measures being undertaken by the GoI to 
propagate the battery reuse as well as safe disposal.

Through EV adoption, customers will engage in 
more sustainable energy behavior because they are 
the ones who made a sustainable choice with their 
vehicle. As more and more people adopt EVs, there 
is scope for the energy sector to change the way 
the world operates and catalyze the eventual shift 
to sustainable sources of energy like wind, solar, and 
hydropower. While the main concern of customers 
is the charging infrastructure, through renewable 
sources of electricity, a huge role can be played by 
OEMs as well as energy providers through the vari-
ous aforementioned processes.

Dr. Yogesh Bhatia, LML: Electric Vehicles are 
a significant development in sustainable mobility 
since they offer a greener option. Known for their 
high fuel efficiency, EVs might be an affordable 
method to lower operating costs for your entire 

fleet. Many businesses have started using electric 
vehicles (EVs) in their fleets as a result of rising fuel 
prices and a push for greener initiatives. Known for 
their high fuel efficiency, EVs might be an afforda-
ble option to lower running costs. 

EVs are a more environmentally friendly option 
than gas or diesel automobiles in addition to hav-
ing cheaper fuel expenses. They can lower a fleet's 
carbon gas emissions by getting rid of exhaust. This 
benefit aids companies in continuing to operate sus-
tainably and in compliance with legal requirements.

Sameer Jindal, MG Motor India: Electric ve-
hicles are more efficient, and that combined with 
the electricity cost means that charging an electric 
vehicle is cheaper than filling petrol or diesel for 
your travel requirements. Using renewable energy 
sources can make the use of electric vehicles more 
eco-friendly. Electric cars are far more energy effi-
cient (85-90% efficient) than internal combustion 
engine cars (17-21%). Less energy used means less 
pollutants produced, which in turn means less CO2 
emissions produced by non-renewable energy 
sources and the wider energy supply chain. Cer-
tainly, we have to move to a cleaner and greener 
environment as committed by our Prime Minister in 
the COP26 Summit in Glasgow that by 2030, India 
will reduce the carbon intensity of its economy by 
more than 45 percent.

Atul Arya, Panasonic Life Solutions India: The 
focus on EVs stems from the government’s focus on 
curbing rampant pollution in the major cities and 
cutting oil imports. India is the world’s third-largest 
oil importer and home to some of the world’s most 
polluted cities. Road transport contributes around 
90% of the total emissions in the transport sector in 
India. Energy demand in India is anticipated to grow 
faster than that of all major economies, on the back 
of continued robust economic growth. Being the 
third largest energy consumer globally, reports have 
indicated that the demand for primary energy in In-
dia is expected to grow threefold by 2035 to 1,516 
million tonnes of oil. Given the large dependence on 
oil imports, it is imperative to shift the focus to alter-
native fuels and electric mobility to support mobility 
in a sustainable manner. Some of the key factors that 
will have a direct impact on environment are:

Reduction in tailpipe emissions – using EVs 
will reduce the emissions to zero. Consumers can 
further nullify the impact by charging their EV using 
renewable energy at home

Better energy efficiency – EVs can covert 
around 60% of the electrical energy from the grid 
to power the wheels, but petrol or diesel cars can 
only convert 17%-21% of the energy stored in the 
fuel to the wheels. That is a waste of around 80%. 
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Curbing noise pollution – EVs have silent func-
tioning capability making zero noise

Uday Narang, Omega Seiki Mobility: Environ-
ment and sustainability is extremely important. At 
OSM our vision has always been on how we get 
green energy and sustainability on the map. Thir-
ty-one of the most polluted cities in the world are in 
India, we have got our future generations that are 
needed to be protected against Mother Earth's en-
vironment that is getting worse and worse by the 
day. Specifically, the developing country like India, 
has to make a major step towards electrification of 
mobility. EVs are environmentally efficient, the car-
bon dioxide emissions are less, particulates are less 
amongst the other advantages of EVs

Kapila Sandeep Soni, Croyance Automotive: 
Out of 20 most polluted cities in the world are from 
India. As per research passenger travel in individual 
ICE vehicle contributed 62 per cent of emissions at-
tributed to road transport which is too high. 

The health effects of this pollution are grave, 
with 35 per cent of the population of India exposed 
to emissions above the limits, as determined by the 
World Health Organization (WHO), leading to over 
1.24 million deaths annually very tragic, 

And nationwide lockdown provided evidence 
of the role road transportation plays in carbon emis-
sions, between March and May 2020, the levels of 
nitrogen dioxide nationwide recorded their lowest 
value in 20 years. 19 out of 20 warmest years have 
occurred in 21st century. So the solution to all the 
above problem is Switch to Electric Vehicle, to cre-
ate a better environment start working Now, adopt 
Ev in all the possible ways is the only solution to 
solve Environment and economic problems. As it is 
said “the future will either be green or not at all? So 
what we choose is critical to the future of humanity.  

Amit Das, Electric One: Following are some of 
the topmost factors that make EV so much environ-
mentally efficient

1. EVs produce zero tailpipe emissions
Full electric vehicles do not need a tailpipe, as 

they don’t produce exhaust. Traditional engines 
combust gasoline or diesel, creating energy at the 
cost of producing harmful carbon emissions. By 
contrast, the batteries found in EVs are completely 
emission-free.

2. Even when using fossil fuels, EVs contribute fewer emis-
sions than ICE vehicles
Many electric charging stations use renewa-

ble energy to charge EVs. However, some are still 
powered by coal-burning power plants and similar 

energy sources considered harmful to the environ-
ment. In countries that primarily use coal, oil, or nat-
ural gas for power, charging EVs can leave a more 
significant carbon footprint.

3. EV battery production are becoming cleaner 
Although EVs don’t contribute much to air 

pollution on the road, manufacturing EV batteries 
can be harmful if done irresponsibly. Nearly all EV 
emissions are well-to-wheel emissions created dur-
ing the battery production process. As EVs are still 
a newer technology, industry standards are incon-
sistent with the energy sources used for making 
batteries, resulting in larger carbon footprints. But, 
this is already beginning to change.

Today’s EV batteries have a carbon footprint 
that is 2 to 3 times lower than two years ago, and 
growing cleaner still. Manufacturers of EVs are set-
ting guidelines for their battery suppliers.

4. ICE vehicles pollute 
Apart from the limited use of coal-fueled charg-

ing stations, EVs do not contribute to air pollution 
after they are manufactured. Most emissions are 
produced during the battery manufacturing pro-
cess. That means total emissions of an EV can be 
measured before it even starts up for the first time.

5. EV manufacturers use eco-friendly material
One of the major obstacles facing EV manufac-

turers is producing a functional, lightweight vehicle. 
Lighter EVs have a greater range and smaller carbon 
footprint, but traditional materials make it difficult to 
achieve this. However, recycled and organic materials 
are now comparable to traditional materials. They’re 
lightweight, eco-friendly, strong, and durable.

The digitalization of the power grid to smart 
grid provides value added services to the prosum-
ers and other stakeholders involved in the energy 
market, and possibly disrupts existing electricity 
services in smart cities. The use of Electric Vehicles 
(EVs) do not only challenge the sustainability of the 
smart grid but also promote and stimulate its up-
grading. Undeniably, EVs can actively promote the 
development of the smart grid via two-way com-
munications by deploying Vehicle-to-Grid (V2G) 
and Grid-to-Vehicle (G2V). EVs have environmental 
benefits as compared to hybrids or even internal 
combustion engine vehicle as they can help min-
imize noise levels, pollution, and greenhouse gas 
emissions. The integration of EVs could bring sub-
stantial changes for the society not only in provid-
ing transportation services but also shifting econ-
omies from petroleum and reducing the carbon 
dioxide (CO2) emission from the transportation sec-
tor. Therefore, this study employs secondary data 
from the literature to explore how EVs can achieve 
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sustainable energy as a service business model in 
smart cities. Findings from this study suggest that 
EVs are major assets for a sustainable energy future 
as EV batteries offers an untapped opportunity to 
store electricity from renewable energy sources.

Manish Narang, EV Plugs: At COP 26, India 
committed to reducing total carbon emissions by 
one billion tonnes from now until 2030, to fulfil 50% 
of its energy requirements from renewable sourc-
es, and pledged net zero emissions by 2070. With 
the transport sector alone accounting for 70-95% 
of diesel and petrol consumption and 14% of CO2 
emissions in India, it becomes critical to prioritize 
the de-carbonization of the automotive industry to 
achieve our set targets. There are studies that find 
achieving 30% EV penetration by 2030 will not only 
curb CO2 emissions but also reduce other concern-
ing elements such as particulate matters, nitrogen 
oxides and dioxides, carbon monoxide and GHGs 
from environments in a significant manner. With 
zero tailpipe emissions, as the power charging of 
batteries is associated and integrated with a greater 
mix of renewable sources of energy such as wind 
and solar power, the CO2 footprints will be greatly 
reduced, giving a push towards sourcing energy 
from renewables.  

Since EV adoption in India is picking up, it be-
comes critical for the focus to be driven on End of 
Life (EOL) management such as reuse and recycling 
the components to cut wastage. Data management 
and data analytics capability on energy charging 
bring in new business use cases utilizing the time 
of day (ToD) tariff, energy storage, managed charg-
ing, and vehicle-to-grid (V2G) infrastructure backed 
by renewables. These advanced opportunities offer 
not only efficient and cost-effective mobility solu-
tions but also create a sustainable energy ecosys-

tem based on responsive and smart grid manage-
ment for energy demands.

Amit Lakhotia, Park+: The potential for the 
electric vehicle (EV) industry to propel India into a 
new era of growth is enormous. By installing EV in-
frastructure, the government and EV charger instal-
lation players are giving a huge push to the ‘Smart 
Cities Mission’ launched by Ministry of Urban De-
velopment close to seven years back. With robust 
EV charging zones, users would experience a steep 
decline in range and charging anxiety. Systematic 
and planned installation of charging points will 
help in profitable use of real estate. For example: 
Over the next three years, the Indian Railways is all 
set to install EV charging points at all major stations 
across the country under a new policy of promot-
ing e-mobility. This initiative will take India one step 
closer to its EV dream. 

Rahul Bollini, JLNPhenix Energy: EV adoption 
is just the beginning and going green and environ-
ment friendly would be made possible when the 
energy with which it is charged comes from renew-
able energy sources such as solar, wind, etc. You see 
this why the renewable energy push came first in 
most countries including India and then came the 
EV revolution.

Oil, on the other hand, also has transmission loss-
es. Diesel is required for the transportation of oil from 
other countries to India. The most effective way to re-
duce carbon footprint and going environment friend-
ly would be to generate energy using solar modules at 
homes to charge vehicles. This would additionally re-
duce the transmission losses involved in energy trans-
mission from solar power plant to homes. This would 
also ensure that the grid is stable and can adjust to the 
growing demands of energy for charging EVs.

WHAT THEY DO

Readers can glean more about the experts quoted in the feature and their organizations from the following websites:

• Advanced Chemistry Cell Program, NITI Aayog: www.niti.gov.in
• Ducati India: www.ducati.com/in/en/home 
• Mahindra Electric - Last Mile Mobility: www.mahindraelectric.com
• LML: www.lmlemotion.com
• Croyance Automotive: www.croyanceauto.com
• MG Motor India: www.mgmotor.co.in
• Panasonic Life Solutions India: lsin.panasonic.com
• Omega Seiki Mobility: omegaseikimobility.com
• Electric One: electric-one.com
• EV Plugs: evplugs.co.in
• Park+: parkplus.io
• JLNPhenix Energy: jlnphenix.com
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We will continue to invest in 
our people in India: Dormer 
Pramet President

Lead Interview | DORMER PRAMET

Leading machine tools manufacturer and supplier Dormer Pramet’s Eduardo 

Martin President recently visited the company’s Ankleshwar Production Unit.  He 

shared with DMI his company’s vision and growth strategy for the Indian market.

Among the visit’s main purposes were in-
teractions with customers and colleagues, and 
seeing in-person the latest developments at  
the facility.  

DMI’s VP Strategy Dinesh Mishra met Mr. 
Martin at the occasion and interviewed him on 
a range of topics about the company and the 

I
n October, Dormer Pramet’s President 
Eduardo Martin visited the company’s 
Ankleshwar Production Unit, Gujarat, as part 
of the Dormer Pramet Management Group 

(DPMG) team. It was the first gathering of the 
entire DPMG team in Ankleshwar following the 
acquisition of Miranda Tools in December 2020. 

Dormer Pramet’s President Eduardo Martin
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industry. Presenting, an edited and abridged ver-
sion of the interaction.   

What were the main reasons behind 
Dormer Pramet’s decision to increase the 
manufacturing capacity of its M3 – M12 taps 
assortment at the company’s Ankleshwar 
production unit (PU)?

The main reasons of increasing our produc-
tion capacity in India is the demand that we are 
receiving for our Miranda products in India. We 
are focusing on industries like automotive, and 
general engineering where this category is well 
received. 

Dormer Pramet has dedicated significant 
investments for the facility, demonstrating the 
company’s confidence in the Ankleshwar PU. 
The unit became part of the company following 
the Miranda Tools acquisition in 2020. We place 
a high degree of importance on its round tools 
assortment which will support our growth pro-
jection in India and around the world. 

To increase the taps production capacity, 
we installed a series of machines powered by 
new technologies that included thread, flute 
and chamfer grinding machines. For instance, 
this was the first time that robotics has been de-
ployed in this PU.  

The improved machine equipment has  
not only grown productivity at the unit,  
but also significantly increased the quality of  
taps produced, helping to bring it in line with 
global standards. Recent tests have shown big 
improvements in the taps’ performance. Further 
investments and activities are planned in the com-
ing months to support the development of the 
Ankleshwar production unit and the company’s 
growth in India.

The last two years have been challenging for 
industries that are the biggest consumers 
of your products, such as automobile and 
heavy engineering and their machine 
toolmakers. What are the business 
continuity strategies you deployed at 
Dormer Pramet to tide over these times?

We are a multinational company operating  
in more than 30 countries, and we have  
different growth strategies based on regional 
demands. Our goal is to stay closer to our cus-
tomers and be as rooted to local requirements  
as possible. During the pandemic, in order to 
closely support our customers through the  
challenging period we were conducting remote 
training and assistance. We have used these  
challenging years to focus ways to better serve 
our customers’ needs.  

Could you share with our readers the top 
focus areas of your three product brands 
– Dormer, Pramet and Miranda – which are 
available across India?  

With our Dormer and Pramet product brands, 
we are focusing on segments like automotive 
and general engineering with the most compet-
itive offerings on the market. We are strengthen-
ing our positioning as the most reliable supplier 
in this area. For that, we are ensuring that we are 
strong in areas like training our employee with 
the latest skills, hiring the right product manag-
ers to benefit our customers, and introducing 
products with newer capabilities.  

With Miranda, during the pandemic we re-
viewed the product portfolio and decided that 
we are going to concentrate on our core busi-
ness which is drills and taps. And the demand 
for drills is really extraordinary. Our people here 
in the [Ankleshwar] production unit have been 
doing an excellent job to meet the demand.  
We will continue to invest in our people in the 
Indian market.

What are the biggest growth-opportunity 
areas that Dormer Pramet has identified 
across the Indian market, and what are the 
measures and strategies the company is 
taking to harness them?

Dormer Pramet sees significant opportuni-
ties to grow across India, providing customers 
with easy access to high quality products for var-
ious application and production environments.  

Dormer, Pramet and Miranda together  
have strengthened our position in the Indian 
industry. We aim to expand our operations in 
the country with main focus on General  Engi-
neering, Die & Mould and Automotive sectors,  
where we have established ourselves as one 
of the most reliable brands. These are strong 
growth areas, where quality and the cost per 
piece are key to success and I think we are faring 
successfully on these parameters. So we are real-
ly looking forward to our journey in India and are 
excited about it.

Indi’s government is keen on making India 
a prominent industrial hub under mission 
Make in India. In what ways can Dormer 
Pramet’s India presence help with the 
country’s growth ambitions?

We deeply care about our people and the larger 
community. I hope that we all are pushing in the same 
direction to make India better in any possible way. 

We are positively ambitious about our 
growth in India, and are expecting to grow  
fast in the coming years. I understand that  
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we need to do the investments that are  
required with or without the growth  
connect, for example, on critical areas like  
safety, the environment, and the communi-
ty.  We can see the big difference that people  
locally have made, working really hard with  
our focus on safety. It's impressive.  

What is the message you want to convey to 
our readers?

I want to thank our customers for their sup-
port for the business. We are really looking for-
ward to meeting them. We will continue proving 
to them that we are their most reliable partners 
in their growth journey.

Executive Profile: 
Eduardo Martin, President, Dormer Pramet 

Eduardo Martin became the President of Dormer Pramet on 1 February 2022. He lives in Malaga, Spain and enjoys spending 
time with family, meeting people, and getting to know different languages and cultures. “I like engaging and communicating 
with people around the world. I enjoy gadgets and playing with new technology as soon as they arrive on the market,” he says. 
Languages he is conversant in include Spanish, English, Swedish, Italian, and Portuguese. Mr. Martin has worked with Sandvik 
Machining Solutions, the parent company of Dormer Pramet for 33 years. 

His previous role at the company was Senior Vice President - Head of Global Sales at Sandvik Coromant. He has lived in four 
different countries, including Sweden, Italy, the USA and Spain.  

At Sandvik, he started in production, working on a grinding machine for milling inserts. He has been a designer of special tools and 
product manager engineer for Sandvik Automation company. Also, he was a product manager engineer for short hole-making 
products in Sweden for three years. He has been the managing director for Iberica (Spain and Portugal) then also Italy, as well as 
the President for the Americas sales area. 

He has a Technical Engineering Degree in Machine Tools and an Executive Master's in Business and Administration.

Dormer Pramet is a global manufacturer and supplier of tools for the metal cutting industry. Its comprehensive product program 
encompasses both rotary and indexable drilling, milling, threading and turning tools for use in a wide variety of production 
environments. An extensive sales and technical support service operate from 20 offices, serving more than 100 markets worldwide. 
These are assisted by dedicated production facilities in Europe, Americas and Asia, along with a highly developed distribution and 
logistics network.



31 Aordable Solution for sheet metal 
processing Laser and Plasma Cut part

Slag/ Dross Removal + 
Deburring + Edge Rounding

Valgro Classic Series 
Wide Belt Sander

Deburring l Finishing l Edge Rounding l Precision Grinding l Laser Oxide Removal
Polishing l Sanding l Descaling l Degreasing l Sheet Washing l Brushing l Slag Remova

Burr Classification :  
Class #3 | Class #4 | Class #5 

Working Thickness & Width : 
Up to 100mm

Material Specification : 
Hot Roll Carbon Steel Parts

VALGRO INDIA LIMITED
sales@valgroindia.com | www.brushingmachine.com | www.valgroindia.com

Ph: +91 90990 79325 | +91 98253 38847
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A
longside tire wear and the combustion 
of fossil fuels, brake abrasion contrib-
utes to the high particulate pollution 
caused by vehicles with combustion 

engines and electric or hybrid drives. The auto-
motive industry needs innovative technical solu-
tions to reduce this contamination.

A series process, in which. laser cladding 
provides brake discs with high-quality corrosion 
protection and a wearresistant hard coating, is 
now available to reduce brakerelated particulate 
emissions is available. This innovative hard coat-
ing process leads to high-quality anti-corrosion 
and wearresistance. 

Coating and grinding process
JUNKER offers brake disc coating and  

grinding innovations, allowing optimum  
friction pairing and reduced particulate 
emissions. During the grinding process, the  
brake disc is simultaneously ground on its  
parallel sides with two opposing grinding 
wheels. This state-of-the-art manufacturing  
process achieves perfect flatness and precise  
axial runout, and the coating thickness deviation 
is significantly reduced.

Hot Buzz
Product Showcase | JUNKER

JUNKER develops innovative and unique process for hard-coated brake disc 

production. Hard-coated brake discs become a hot topic.

Highlights
• Shortest cycle time compared to competitive pro-

cesses
• Optimal turnkey solution for coating and grinding
• Highly productive grinding process
• Tooling costs per brake disk at benchmark level
• Exact parallelism and axial runout 
• Minimum thickness deviation (DTV)
• Lowest media consumption costs compared to 

competitive processes
• Reduced heat due to innovative grinding process 

leads to minimal distortion 
• Closed loop between coating system and grind-

ing machine

Technical data JUDISC machine
• X-axis travel: 200 mm
• Z-axis travel: 650 mm
• Grinding wheel diameter: 500 mm
• Grinding wheel width: 90 mm

Technical data brake disc
• Friction lining outer diameter: min. 220 mm, max. 

500 mm
• Total width: max. 150 mm
• Weight: max. 30 kg
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A Ducati MotoE prototype. For Representational Purposes. Source: Ducati

INDIA’S EV REVOLUTION: 
E2W AND E3W SHOW THE WAY

An EV (Electric Vehicle) revolution is afoot in India. And it is led by 2-wheelers and 
3-wheelers. Passenger cars are not far behind. In one of the most comprehensive 

accounts of India’s EV story, sector experts with skin in the game tell us about 
factors shaping this exciting growth story.

An EV (Electric Vehicle) revolution is afoot in India. And it is led by 2-wheelers and 
3-wheelers. Passenger cars are not far behind. In one of the most comprehensive 

accounts of India’s EV story, sector experts with skin in the game tell us about 
factors shaping this exciting growth story.

1403, C-wing, Olivia, Neelkanth Woods Bldg, 
The Verraton, Tikuji Ni Wadi Road, Manpada Thane West - 400610
E: accounts@meshmixmedia.com
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P
une, 26th September 2022: Kirloskar Oil 
Engines Limited’s (KOEL) - Kolhapur & Na-
shik plants have won the ‘National Award 
for Excellence in Energy Management’ & 

‘Energy Efficient Unit’ from CII for the year 2022. 
This award is bestowed upon organizations for 
their energy optimisation, use of best industry 
practices, use of renewable sources of energy 
and self-sustenance. 

The award was presented to Kirloskar Oil En-
gines in the presence of eminent dignitaries that 
included E. Freddy Svane, Ambassador at the 
Royal Danish Embassy in New Delhi, Mr Rakesh K 
Rai, Secretary, BEE, Ministry of Power, Govt. of In-
dia, Mr K S Venkatagiri, Executive Director – IGBC 
and CII, and Mr P V Kiran Anath, Deputy Executive 
Director, CII. Mr Santosh Parab, AGM, Utilities De-
partment, and Mr Nitin Kulkarni, Energy Manager 
received the award on behalf of Kirloskar Oil En-

Kirloskar Wins Energy Prize

Industry News | Kirloskar

Kirloskar Oil Engines (Kolhapur & Nashik Plants) win the prestigious ‘National 

Award for Excellence in Energy Management & Energy Efficient Unit 2022’ from CII

gines, Kagal. For Nashik Plant Mr Paresh Joshi & 
Mr Hemant Upadhye received the award.

Gauri Kirloskar, Managing Director, KOEL, said: 
“This is another feather in the cap for KOEL in its 
efforts towards energy efficiency, using energy 
efficient sources and sustainable practices. As a 
market leader in engine technology and power 
generation solutions, KOEL has always been at 
the forefront in developing cutting edge tech-
nology that is energy efficient and sustainable 
for our customers. Our manufacturing locations 
are state of the art and energy efficient - 64% of 
our energy requirements come from renewable 
sources, and 58% of our water needs at the plant 
are self-generated. We will continue to invest, 
design and develop solutions that are clean and 
sustainable, at a cost and quality that is accept-
able to our customers and our manufacturing lo-
cations will continue to be energy efficient” 



Blum-Novotest Measuring & Testing Technology Pvt Ltd
06 (Old No. 107) 2nd Floor, 1st Main Rd, Widia Layout, Attiguppe, Bengaluru, Karnataka 560040
Phone: +91 80 2318 5468 Mobile: +91 9353025005
E-mail: info@blumnovotestindia.in Web.: www.blum-novotest.com

Production Metrology Made in Germany

Universal touch probe systems for 
extremely fast measurements under 
the harshest conditions in medium 
and large machine tools. 

Superior precision and speed due to 
modern, multidirectional measuring 
technology with optoelectronic 
switch signal mechanism.

TC50/TC60- Touch Probes – 
Manufacture more productively 
with measuring speeds of up to 
3m/min. Blum Offers solutions to 
various industries like- Die & Mold, 
Automotive, Aerospace, Medical, 
Construction equipment, Heavy 
Engineering, Tillers & Tractors, 
Defense and General Engineering.

TC-Series – Work Setting probes – 
Where the innovative thinking starts!!

TC50 I TC60
High-speed touch 
probe for workpiece 
measurement in CNC 
machining centres

TC52 I TC62 
Compact high-
speed touch probes 
for workpiece 
measurement

TC54 -10 I TC64 -10
Compact touch probes 
for turning and  
milling machines

TC53 I TC63
Modular 3D CNC touch 
probes for complex  
measuring tasks
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Needed: Improved Battery 
Management System for EVs 

Tech Primer | EV ECOSYSTEM

EVs are good and green, but carmakers and innovators must address the various 

concerns surrounding their systems, particularly the safety concerns

Thomas Edison invented the first incandescent 
light bulb in his laboratory. The contribution of 
these three scientists in this field is commenda-
ble. The electrical energy we use today is a sec-
ondary source, produced from primary sources 
such as coal, natural gas, solar, wind and nuclear 
energy. It was during this period, around 1890, 
that the use of vehicles running on crude oils in-
stead of steam-powered began in England. Even 
though the same secondary energy was being 
used in vehicles in other systems, it took us about 
one and a half hundred years to realize that the 
speed of vehicles could be obtained from it. 

The main reasons for this are depletion of oil 
reserves, rapidly growing population, increasing 
air and noise pollution due to vehicles, use of 
obsolete old vehicles and increased internation-
al travel after globalization. In India, the discus-
sion of electric vehicles has been going on for 
the last two decades, but real progress can be 
seen over last four to five years only. The United 
Nations Sustainable Development Goals No. 7 - 
Clean Energy and No. 13 - Climate Change was 
also global pressure. Due to rising petrol-diesel 
prices, the market has also started responding 
towards electrical segment. With the growing 
demand for electric vehicles, all the automotive 
manufacturers want to encash this opportunity, 
as it emerged as entire new product segment.

Consumers are now getting attracted to the 
benefits of electric vehicles, over conventional 
engines. But there is also matter of concern also, 
seen the incidence of fires with electric vehicles 
on the roads. There are some questions about 
the safety of electric vehicles in common con-
sumers. The most important factor when switch-
ing from a petrol or diesel engine to an electric 
vehicle is the battery management system be-
cause the battery is the most important com-
ponent. The battery management system plans 
and manages the entire battery set and ensure 
the safety of the battery system. Its electronic 
circuits have complete control over the charging 

N
ikola Tesla, a physicist born in Aus-
tria-Hungary who later immigrated to 
the United States, discovered the alter-
nating current in the late nineteenth 

century. He is credited with generating, trans-
mitting and consuming electricity over long dis-
tances, as it was not possible with direct current. 
Induction motor was a major part of his invention, 
which led to the comprehensive use of electricity 
in the manufacturing and industrial sectors.

About a hundred years ago, Benjamin Frank-
lin came up with the idea that lightning in the 
sky is caused by an electric charge. In 1879, 

Written by Prof. Dr. Ganesh Kakandikar, Professor and Head of School, 
Mechanical Engineering, Dr. Vishwanath Karad MIT World Peace 
University, Pune
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and discharging of the electrical components. 
Provides up-to-date information on the working 
characteristics of battery such as type, temper-
ature, capacity, charge status, power consump-
tion and charge cycle. The management system 
controls power and voltage, manages heat, en-
sures electrical safety, detects faults in advance, 
optimizes power efficiency, balances the charg-
ing of all units, and controls noise. 

These functions apply to the entire bat-
tery pack or even to a single battery. The most  
important of all these functions is the manage-
ment of power safety and capacity building. 
Safety falls into two parts: electrical protection 
and thermal protection, which can be combined 
into functional safety. Consumers expect that 
the life of the battery must be extended with 
safety and also with stable efficiency. Uniform 
charging of all the batteries or same discharging, 
is what expected from an ideal battery manage-
ment system.

 Battery management systems available in 
the market are currently dependent on the man-
ufacturers, with a difference in the efficiency. 
Considering the complexity of the system and 
its variety of functions, there is need for stand-

ardisation of the system, urgently needed. The 
government and the industrial establishments 
need to work together. Lithium ion battery are 
currently the most widely used, as lithium ions 
are more efficient at recharging than any oth-
er. Lithium is a very light metal and has a high 
electrochemical potential, so it has a maximum 
energy density per unit of volume and per unit 
of weight. The current challenges are to increase 
the safety of the battery, reduce the cost, find 
new metals for the battery, increase the capacity 
and reduce the charging time.

 The vehicles caught fire due to non-compli-
ance with the standard procedure given to the 
battery. But if similar incidents occur with ve-
hicles parked in the parking lot of a residential 
building, the consequences can be dire. There-
fore, the customer should follow all the instruc-
tions, do not keep the vehicle in the sun, charge 
the battery as per the given standard, keep the 
vehicle in continuous use and do not exceed any 
limit of use. But the rate of such fires is negligi-
ble, so there is no reason to worry. Since success 
from failure is the key to engineering, it is certain 
that an effective power management system will 
soon be in use.
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NEXT IS OUR 
ANNIVERSARY ISSUE

AVAIL SPECIAL DISCOUNT

DINESH MISHRA 
SENIOR VP – STRATEGY 
M: +91 9833076669 
E: advertise@meshmixmedia.com



   Vo l u m e  6 – I s s u e  5   S e p t e m b e r / O c t o b e r  2 0 2 242

Measuring Technology Key to 
Series Production in E-mobility

Success Story | ZEISS

Volkswagen and ZEISS are working together to solve challenges

T
he Volkswagen components plant in 
Salzgitter manufactures important com-
ponents for the APP 310, an electric drive 
which will make electromobility acces-

sible to a wide range of customers starting this 
year. The drive’s innovative hairpin stator concept 
presented entirely new challenges for quality as-
surance. The answer came in the form of a meas-
urement solution from ZEISS Industrial Quality 
Solutions. Now, large-scale series production of 
the electric drive can proceed unobstructed.

A maximum torque of 310 newton meters, 
204 PS and a range of 550 kilometers. These are 
the basic specifications on the VW ID.3, Volkswa-
gen’s first purely electric production vehicle. The 
compact car is the first in a series of electric ve-
hicles planned by the Volkswagen group, whose 
consistent efforts to go electric are nearly un-
matched by any other automobile manufactur-
er. And VW’s electric future is about to become 
reality: soon, up to 500,000 ID.3 cars are expected 
to roll off the assembly line in Germany alone. 
Additional production facilities in countries with 
high demand for electric cars, such as China, will 
see this quantity increase even further.

Essential components of the APP 310 elec-
tric drive — part of Volkswagen’s modular elec-
tric drive matrix (MEB) platform — are produced 
in the Volkswagen Group Components plant in 
Salzgitter. These include the rotor and the stator. 
For the stator, Volkswagen has opted for an inno-
vative design using hairpin technology. This ena-
bles the stators to be manufactured in cycle times 
similar to those used in combustion engines, but 
this isn‘t the only advantage: “The hairpin engine 
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is noticeably more powerful than standard elec-
tric drives, and it‘s also significantly lighter,“ ex-
plains Philip Kurz, who is responsible for engine 
design and testing at the components plant in 
Salzgitter. This, says Kurz, is a technology that 
many manufacturers are working on, “but we are 
without a doubt the first to achieve large-scale 
series production of it.“ But an essential piece of 
the puzzle, quality assurance, initially presented 
the plant with a problem. The nature of the hair-
pins makes it impossible to measure them using 
the tactile or optical methods traditionally used 
in the manufacture of engines. For this reason, 
ZEISS has been working with Volkswagen over 
the past year to develop a measuring solution 
which meets all of VW‘s requirements and which 
enables the automaker to begin large-scale se-
ries production of its electric vehicles as planned.

Quality assurance for an entirely new kind 
of engine manufacturing

The new stator used in the APP 310, as the 
electric drive is called internally, uses copper-coat-
ed hairpins instead of traditional copper wire coil. 
In an automated process, these are bent into the 
shape of oversized hairpins, as the name suggests. 
Due to the nature of the hairpins and the process 
used to manufacture them, the effectiveness of 
traditional measuring technology proved limited, 
explains Pascal Schmidt, a member of the quality 
assurance team in Salzgitter. “Copper is easily de-
formed, which is why we can’t use tactile methods. 
Also, it is shiny and semi-transparent, which makes 
it difficult for optical sensors to detect.”

This is compounded by the fact that the 
shape of the hairpins in production does not 
match the shape they have when they are in-
stalled as a group into the notches on the sta-
tor. And last but not least, the “virtual installation 
envelope” demanded an entirely new approach 
to quality assurance in engine manufacturing. 
The winding head, which is comprised of over 

100 hairpins, must be scanned with sensors. The 
virtual installation envelope corresponds to the 
dimensions of the electric drive housing, and un-
der no circumstance may the hairpins be allowed 
to come into contact with it. Hence, Volkswagen 
needed to find a measurement solution capable 
of handling the hairpin material while also being 
capable of scanning the entire winding head and 
the hairpins in both their production state and 
their installation state. They also needed to de-
velop an efficient measuring strategy capable of 
meeting all of the statutory and company-inter-
nal safety and quality requirements on the elec-
tric drive. The drive‘s ability to reach up to 16,000 
rpm demands the highest quality components.

The answer: Multisensor systems and 
adapted equipment

“Accuracy wasn’t the issue at all,” emphasizes 
Philip Kurz. “In traditional engine manufacturing, 
it is sometimes a question of thousandths of a 
millimeter. The tolerances on our electric drive 
are smaller. It was much more a matter of feasi-
bility.” At the start of 2019, ZEISS and Volkswagen 
Group Components in Salzgitter began a collab-
orative project with the aim of finding solutions 
to these quality assurance challenges. “Once we 
had defined internal requirements on the sensors, 
it became clear that the ZEISS PRISMO multisen-
sor coordinate measuring machine was the ideal 
solution,” says Kurz. In the chosen configuration, 
the coordinate measuring machine comes fitted 
with the ZEISS VAST XXT tactile scanning meas-
uring head, the ZEISS LineScan optical form sen-
sor and the ZEISS DotScan chromatic white light 
sensor, as well as a rotating swivel unit. Where 
possible VW prefers to use the tactile procedure 
for measuring the bundle of laminations on the 
stator, as this is the most precise method. The 
virtual installation envelope is inspected using 
ZEISS LineScan. This digitalizes the winding head 
in the form of a point cloud, which can then be 

Hairpins made of coated copper place new demands on measurement 
technology.

The fully assembled stator is reproducibly fixed on 
a ZEISS device.
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compared to the target CAD model. The hairpins 
are measured using the ZEISS DotScan.

To inspect the individual hairpins prior to in-
stallation on the stator, ZEISS developed a piece 
of equipment capable of clamping the hairpins 
for measurement in precisely the same position 
they will predominantly be in when they are in-
stalled on the stator. “This is by no means a new 
procedure. It’s also used in body construction, for 
example. They call it a master jig,” says Philip Kurz. 
“We are now applying this principle to engine 
manufacturing for the first time.” Also, for the 
lamination bundle, ZEISS developed a clamping 
device which enables the bundle to be secured 
for reproducible tactile measurement.

A jointly developed, comprehensive solution
ZEISS’ hardware expertise was only one of 

many factors that convinced Volkswagen to part-
ner with them. “Another decisive point for us was 
that the hardware and the software work together 
seamlessly,” said Kurz. “I work with ZEISS CALYP-
SO for all sensor types. All of the measurement 
data is collected there, and I’m able to document 
everything in parallel in ZEISS PiWeb. This is a com-
prehensive solution which is unbelievably smart, 
stable and user-friendly.” This is particularly impor-
tant for Volkswagen, since quality assurance of the 
electric drive is performed right within produc-
tion. It is not the measuring engineers, but rather 
the production workers, who conduct random 
checks on the manufactured and assembled com-
ponents every day. Pascal Schmidt, who oversees 

Pascal Schmidt, Quality Assurance and Philipp Kurz, Engine Design and Testing, discuss the measurement challenges.

the production workers in these tasks, says they 
are optimally equipped for this: “With CALYPSO, 
ZEISS offers a clear interface with images and 
text which allows the operator to select what he 
wants to do. The operator inserts the part that is 
to be measured, enters which machine the part is 
from, selects the measurement program, and then 
the rest runs automatically. There’s virtually noth-
ing that can go wrong.” And ZEISS PiWeb is also 
convincing with its ability to generate meaningful 
measurement reports quickly and easily, and to 
clearly visualize the measurement data – includ-
ing with CAD views, form plots, false color displays 
and histograms.

Philip Kurz, too, is pleased that Volkswagen 
Group Components has found a comprehensive 
solution for this latest generation of drives: “I need 
good equipment from suppliers who understand 
what is at stake. ZEISS makes outstanding, thor-
oughly developed products. Those of us in plan-
ning are never looking for specific devices, but for 
a comprehensive measuring solution. ZEISS un-
derstands our products and our measuring needs 
and is able to develop within its portfolio the ide-
al solution that best matches our requirements.” 
Volkswagen can now focus on meeting their target 
production quantities. Additional MEB platform 
models, such as the VW ID.4 electric SUV and the 
VW ID.5 coupe, are already on the starting blocks. 
The future of Volkswagen’s hairpin electric drive is 
full of potential applications — and thanks to the 
measuring solutions developed together by ZEISS 
and Volkswagen, this future is now guaranteed.
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Get Ahead in The Cloud

Interaction | Oracle

Digital technologies play a prominent role in the transformation of supply chains, 

says Kaushik Mitra, Senior Director, Oracle

What are the major issues and challenges 
businesses these days are facing in supply 
chain management and how it can be 
handled effectively?

Over the past few years, we have observed 
a series of fundamental changes in consumer 
behaviour. Additionally, supply chains have been 
hugely disrupted over the last few years, espe-
cially post pandemic. The vulnerability of supply 
chains coupled with changing consumer expec-
tations, supply chain management has become 
a critical area for the overall smooth functioning 
of operations for supply oriented businesses. 
Several components including increased costing 
for operations, labour costs, compliance related 
challenges, slow production, talent gap, rise in 
demands for personalisation and customization 
from consumer and expensive IT systems that 
require modern technologies among others are 
the prime reasons for creating disruptions in any 
supply chain network. To address these hurdles, 
it is extremely vital for businesses to ensure qual-
ity and speed at the supply chain process and 
address all the escalations on time. To do so, 
there is a need for solid data and analytics capa-
bilities that help in understanding supply chain 
complexity, anticipating potential disruption, 
and quickly developing a response. In a nutshell, 
businesses should navigate all the operational 
challenges while addressing the needs of con-
sumers and suppliers as well. 

As per Oracle SCM survey 2021, supply chain 
disruptions have negatively impacted consum-
ers as well as ultimately affecting the overall 
business. As per this survey, over 93% of Indian 
consumers worry that supply chain issues are 
here to stay for a longer period in the future. 
Also, over 76% of people would trust and more 

T
oday, with the vulnerability of supply 
chains coupled with changing consumer 
expectations, supply chain management 
has become a critical area for the overall 

smooth functioning of operations for supply-ori-
ented businesses. By leveraging digital technolo-
gies specifically Cloud, AI/ML, and Analytics and 
advanced analytical capabilities companies can 
streamline the entire supply chain. In an exclusive 
interview, Kaushik Mitra, Senior Director- ERP/
EPM Sales, Oracle India, explained to DMI’s VP 
Strategy Dinesh Mishra, the role of Cloud in 
allowing businesses to address their bottlenecks 
pertaining to complex supply chains.

Kaushik Mitra, Senior Director, Oracle
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willing to buy from a company if they knew it 
used advanced technologies like artificial intel-
ligence to manage its supply chain. Hence, it is 
imperative that businesses evaluate their supply 
chain management strategies and develop a 
proactive business plan to address these difficul-
ties. Furthermore, it is critical for companies to 
soon adopt the required digital technologies to 
streamline the entire supply chain. 

How do companies with the 
implementation of new-age digital 
technologies develop smarter and stronger 
supply chains? Also, which technologies, in 
particular, can bring a significant impact?

We are in modern times, where every organ-
ization, including the ones operating in logistics 
and supply chain processes need constant im-
provement in terms of digitalisation and inno-
vation. Logistics and supply chain operations 
already are quite multi-faceted and complex 
processes in nature and are integral part of most 
trade and market relations, thus it needs to be 
constantly improved. We believe that business-
es can gain competitive advantages over factors 
such as costs, delivery times, pre-sales prepara-
tion, time, and after-sales service by smart digiti-
zation of delivery chain. 

Many new-age technologies have emerged 
which are changing the way of traditional work-
ing, but specifically Cloud, AI/ML, and Analytics 
have the inherent ability to help manufacturers 
with supply chain disruptions. The adoption of 
digital technologies and solutions will overall 
benefit manufacturers and suppliers and help 
increase the level of collaboration and open-
ness of the supply chain. Furthermore, leverag-
ing digital technologies and advanced analytical 
capabilities will assist companies in garnering 
what is required to support customer fulfilment, 
integrated business planning, physical process, 
and other more proactive business process deci-
sion-making needs.

Why are business leaders today moving 
towards more flexible models that 
allow them to modify the scale of their 
operations?

Over a period of time, it’s proven that supply 
chain alignment is one of the critical compo-
nents for any company in forming its business 
and operational strategy. The last few years were 
extremely transformational due to the global pan-
demic when businesses have faced unimaginable 
challenges related to production, financial crunch, 
mobility, and flexibility issues. In these challeng-
ing times, the majority of organizations and their 

CIOs & business leaders realized the importance of 
keeping their supply chain network aligned. 

They were indeed witnessing dramatic fluc-
tuations with respect to transparency, lack of 
visibility, and bottlenecks. As a result, business 
leaders realized the vulnerabilities of their sup-
ply chains. To streamline their supply chain, they 
had to take conscious decisions to enhance their 
supply chain by adopting flexible models that al-
lowed complete visibility of their supply chains 
from complete production to delivery cycle.  

How can Cloud bring agility, scalability, 
and flexibility to supply chain and logistics 
management and create operational 
transparency within any business?

Cloud technology has taken a centre stage in 
the transformation of the supply chain and logis-
tics industry as well along with many other key 
sectors. Cloud-native applications can essentially 
streamline the entire supply chain network and 
overcome all the disruptions companies are fac-
ing over a period of time. Cloud applications and 
SCM solutions can truly provide a comprehen-
sive view of the entire supply chain, ultimately 
allowing businesses to address their bottlenecks. 
Hence, these solutions help organizations re-
spond quickly to changing demand, supply, and 
market conditions. 

Cloud build applications have the poten-
tial to improvise planning, optimize inventory  
management, streamline integrated manufac-
turing, increase reliability, improve coordina-
tion across channels, even minimise logistics  
costs and accelerate product innovation. Ad-
ditionally, cloud applications with embedded  
technologies like IoT, Data Analytics, and 
Blockchain enable data-led and strategic deci-
sion-making. It allows businesses across indus-
tries to streamline and enhance their supply 
chains. All these benefits account for bringing 
the kind of agility, scalability, and flexibility to 
manage the supply chain. 

Tell us how Oracle is helping businesses to 
leverage cloud solutions to develop leaner, 
smarter, and more agile supply chains, 
please support your answer with examples.

Oracle has supported many leading industry 
players in streamlining and modernizing their 
supply chain network and helped them overcome 
challenges pertaining to flexibility, automation, 
scalability, user accessibility and mobile enable-
ment which were causing major disruptions. Talk-
ing on a global level, DP World is one great cus-
tomer example to share. One of the leading and 
fast-growing logistics company that was strug-
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gling with slowed operations and increased costs 
due to its on-premises systems sprawl for a long 
time. They were required to streamline their inter-
nal operations and build a back office that could 
support growth, including quickly integrating ac-
quisitions and starting up new facilities. They had 
opted for Oracle Fusion Cloud Applications and 
soon after implementation, could maintain critical 
operations during the pandemic with most of the 
staff working remotely.

While talking about Indian companies, Apol-
lo Tyres is one such example. They are one of 
the leading tyre manufacturers in India and one 
of our key customers in this segment. By using  
Oracle SaaS platform, Apollo Tyres were able to 
create smarter, more transparent, and stream-
lined supply chains. Safexpress is also another 
great example, who uses Oracle’s ERP to fine-
tune their operations, as well as our OTM (Ora-
cle Transport Management Solution) to quickly 
and efficiently onboard their customers. Where-
as, leading manufacturer, Hindalco, also imple-
mented Oracle’s EPM solution to modernize its 
financial management and regulatory reports in 
a cost-effective manner by leveraging data and 
smart automation.  

Another, aspect that Oracle SCM solutions is 
covering and helping our customers is with respect 
to ESG. As our customers focus on their sustaina-
bility mandates, our SCM solutions are supporting 
their ‘save the planet’ initiatives. For instance, our 
global customer Unilever is using Oracle Transpor-
tation Management (OTM) solution to advance 
their ESG goals; they have achieved 29M fewer ve-
hicle KMs driven and 9% reduced CO

2
 emissions. 

Similarly, one of the biggest Generic Pharma 
companies in India was facing challenges around 
Excess Inventory. Inventories were touching 
around 12 months which was unsustainable. To 
produce that inventory the needed natural re-
sources are – Water, electricity, resources among 
others. Also, there was a situation wherein some 
inventory because of FDA Shell Life restrictions, 
had to be written off. That’s almost criminal – 
manufacturing something which can’t be con-
sumed and robbing earth of its natural resources. 
We are working with this organization to stream-
line their Supply Chain to ensure that inventories 
and at the optimum levels only and they do not 
keep on manufacturing. Not only will it reduce 
Inventory costs, but it will also reduce the manu-
facturing costs to produce these inventories.
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Marposs takes up 
the challenge of 
electromobility

Feature | Marposs

The Automotive market has always represented one of the most important sectors 
for the Marposs Group's activities. The transition to sustainable mobility therefore 
represents an important challenge but also a great opportunity for the company. 
Marposs has prepared for this challenge by studying the process behind the creation 
of electric cars, investing in collaborations with universities and internal R&D activities 
and taking over companies with specific know-how and a portfolio of products and 
dedicated applications.
Competence Centres have also been established to develop innovative measurement, 
inspection and testing solutions for the various electric powertrain components as 
well as offering relative training activities. 

By Franco Stanghellini
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T
he Automotive market has always been 
one of the Marposs Group’s strategic 
business sectors. The transition to elec-
tromobility is both a major challenge 

and a great opportunity for Marposs. In this time 
of great changes, the company has taken up the 
challenge of continuing to be a strong reference 
for the automotive market. Traditional product 
lines have been integrated with new technolo-
gies to provide a mixture of measurement, in-
spection and testing solutions that ensure the 
complete monitoring of the main electric vehicle 
components production process.   These range 
from batteries to fuel cells and electric motors to 
complete Electric Drive Units.

Developing company know-how. Unlike the 
Internal Combustion Engine (ICE), the quality con-
trol and process monitoring for electric power-
train components cannot be limited to an assess-
ment of mechanical parameters and dimensions. 
The performance of battery components, electric 
motors and fuel cells also depends on the links 
between their physical, chemical, electric, and 
magnetic characteristics. It is therefore essential to 
build interdisciplinary skills and use them to de-
velop products and applications that can be inte-
grated into the production line.

Marposs has prepared for this challenge 
by studying the process required to create an 
electric car. To achieve this, it has invested in 
collaborations with universities and internal 
R&D activities and taken over companies with 

specific know-how and a portfolio of products 
and dedicated applications. It has also created 
Competence Centres for developing innovative 
measurement, inspection and testing solutions 
for the various electric powertrain components 
as well as offering training activities for the sales 
and service network.

Rotor and stator dimensional measurement 
and inspection. Marposs has focused its devel-
opments on new products and applications for 
dimensional measurement and inspection at the 

Franco Stanghellini

Graduated from the University of 
Bologna in nuclear engineering, 
he began working in 1995 in the 
R&D department of Marposs on the 
development of new measurement 
sensors. Since 2001 he has worked as 
product and industry manager for the 
automotive injection industry.
On the beginning of 2018 he has 
been appointed as responsible for the 
market development policies of the 
Marposs group in the electro-mobility 
sector. In this position, he coordinates 

the development activities of the Marposs competence centre’s for 
solutions dedicated to batteries, electric motors and hydrogen fuel 
cells, and their dissemination within the commercial organization.

Hairpinflash: optical gauge for hairpin.
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Application for leak test on battery cells with electrolyte tracing 

headquarters in Bentivoglio, which already fea-
tured transversal competencies in this field. 

In fact, traditional product lines like Op-
toquick, the flexible optical gauges for shafts, 
have been adapted to allow them to measure 
fundamental dimensions on components like 
rotors for electric motors. More specifically, using 
optical technology to gauge permanent magnet 
rotors ensures that the measuring operations 
are accurate and reliable, even in production en-
vironments, as they do not allow the powerful 
magnetic fields that are generated to affect their 
performance.

New product lines have also been developed 
to test other key components, like stators, espe-
cially in the ‘hairpin’ versions that are increasing-
ly used in the production of electric motors for 
electromobility. The special characteristics of the 
components to be measured also require the use 
of contactless technologies.

The Hairpinflash product line, for instance, 
uses a combination of images taken by different 
2D cameras with telecentric optics to measure 
the main dimension and shape parameters of 
hairpins before they are assembled in the stator. 
The test is extremely fast and can be performed 
in an offline station or integrated in the produc-
tion line, depending on the specific automation 
conditions. In this case, using contactless tech-
nology also guarantees reliable measurements 
for components that are easily deformable and 
difficult to gauge with other technologies.

Dimensional measurement and inspection on 
assembled stators. A more complex area is that 
of the dimensional measurement and inspection 
conducted on assembled stators, before or after 
twisting operations and subsequent hairpin ter-
minal welding. In fact, when measuring angular 
positions or the distances between all the vari-
ous hairpin terminals, a high number of checks 
are required, not only to verify the quality of the 
product but also to control its assembly process.

The new Optocloud product line uses laser 
profilometers to scan the part and then through 
a special calibration process to reconstruct a 
cloud of matching points on which all the re-
quired measurements can be performed. The 3D 
image of the points cloud allows to make accu-
rate dimensional measurements and to perform 
a visual inspection on the geometry of the weld-
ing joints and the insulating paper.

E-motor functional and end-of-line tests. 
Functional and end-of-line checks are also ex-
tremely important in the production of electric 
powertrain components.

The most advanced solutions based on Mar-
poss e.d.c. technologies are proposed for the 
insulation tests and functional checks on com-
pletely assembled stators, rotors, and electric 
motors. These are ideal for testing electric mo-
tors for the automotive sector, where the highest 
quality standards are required and the motors 
are submitted to severe operating conditions 
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created by an inverter-based power supply. In 
addition to the standard insulation tests (Surge, 
Hi-Pot), partial discharge tests that can detect 
any latent defects are also available. In this case, 
the tests are performed using the capacitive cou-
pling technique that makes them particularly im-
mune to electromagnetic disturbances and are 
therefore ideal for use in both laboratory envi-
ronments and production lines.

Marposs’ portfolio is completed by End-Of-
Line testing machines for complete electric mo-
tors and inverters either for use in laboratories or 
production lines. 

Testing of the core of electric vehicles: the 
batteries. Leak testing is crucial for all  electric 
powertrain components and fundamental for 
batteries, as their operating performance and 
safety standard certification require a perfect 
seal guarantee.

MG SpA, a company of Marposs Group that 
has always supplied applications for leak testing 
of ICE components, has now become the Group’s 

Competence Centre for the test on batteries.
Perfect sealing involves, above all, guarantee-

ing that no moisture can enter and no electrolyte 
can leak out of the battery cells. The check must 
be made on 100% of production and therefore 
the solutions offered are all highly sensitive, ac-
curate and extremely fast. In this field, Marposs’ 
solutions are fully automated and, depending 
on the operations, can combine conventional 
technologies with new testing methods. Helium 
testing in vacuum chamber is typically proposed 
for test on the open cell, while direct electrolyte 
tracing, allows finished cells to be checked when 
sealing has been completed, before or after they 
are activated.

Assembled battery pack or pack component 
seal checks. Just as important are the tests car-
ried out to ensure that all the battery pack compo-
nents (tray, cover, cooling circuit, etc.) or the com-
pletely assembled pack are correctly sealed. In this 
case, the tests are usually characterised by higher 
reject thresholds, but the operation is equally 

Machine for electrical testing on prismatic battery cells.
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Optoflash, an optical measurement system for shafts.

complex due to the high components volume 
and the low-testing pressure requirements. Differ-
ent technologies can be implemented depend-
ing on the testing specifications, from air testing 
methods to helium sniffing or in accumulation 
chamber. Marposs’ long-term application experi-
ence ensures the customer can always choose the 
best technology for each specific test.

The supply of applications dedicated to the 
verification of the main electrical parameters 
and functional characteristics integrates and 
completes Marposs' proposal for battery testing.

The transversal skills developed in different 
technologies allow Marposs to integrate into 
the same machine all the tests required for  
the quality control of the battery cells at the end 
of the manufacturing line; dimensional mea-
surements, visual inspections, electrical insula-
tion tests, leak tests and finally measurements of  
the main electrical parameters of the cell such as 
OCV, ACIR, etc.

Machines for in-line electrical insulation 
tests, or for End-of-Line functional testing, com-
plete the proposal for the assembly lines of mod-
ules and packs.

Hydrogen: a new challenge for future mo-
bility. While BEV vehicles are today a reality to  
face, other technologies appear on the land-
scape of sustainable mobility. Although Fuel 
Cells vehicles currently represent a marginal  
percentage of the market, they could be able to 
gain significant space in some application areas 
in the future.

Taking advantage of the synergies with other 
industrial sectors related to hydrogen, Marposs 
has therefore chosen to invest in technologies 
dedicated to quality and process control in this 
field. HeTech, a company of the Group special-
ized in leak testing applications with helium in 
vacuum chamber, has been identified as Compe-
tence Center for hydrogen technologies.

Starting from the long-term experience in 
leak testing of fuel cells components, new solu-
tions have been developed for their complete 
functional check.

These range from measuring the electrical re-
sistance of the interface between GDL and BPP in 
powered-up assembly conditions, to activation ma-
chines and tests on completely assembled stacks. 

Marposs’ mission is to continue to be a 
strong reference for its partners in the automo-
tive world. Its commitment to the growth of nu-
merous Competence Centers and its continuous 
research and development in the electromobility 
sector reflect that. In this major transition of the 
automotive market from ICE to E-Mobility, Mar-
poss Group is ready to play a key role by provid-
ing a global answer to customer requirements 
throughout the quality control, testing and pro-
cess monitoring field.



Vo l u m e  6 – I s s u e  5   S e p t e m b e r / O c t o b e r  2 0 2 2    55

T
RUMPF, a high-tech business, is presenting 
laser applications for the entire lithium-ion 
battery production process chain. "We 
cover the entire spectrum, from the manu-

facture of electrodes to the connecting of cells into 
larger units to the finished battery pack," empha-
sized Mr. Sachin Gambhire, Associate Director at 
TRUMPF India. The high-tech company has a lot of 
expertise in laser applications.

E-mobility picks up speed – and laser 
technology benefits from this

The shift toward electromobility is advanta-
geous to TRUMPF. The high-tech business sold 
more than 1,000 lasers for making batteries in 
the most recent fiscal year alone. "Globally, emo-
bility is currently booming. E-mobility is getting 
a boost from the political and economic environ-
ment. India is developing plants for multi-giga-
watt batteries. For their manufacturing, each of 
these firms needs lasers," Mr. Gambhire added.

Today, high-power lasers, or lasers with at 
least 3 kW of power, are used for the majority of 
applications. Manufacturers frequently utilize la-
sers with increased power to boost production. 

Laser, A Crucial Tool for 
Battery Makers

Technology | TRUMPF

TRUMPF produces laser solutions for the complete battery production process 

chain Efficient production, from battery cells to battery packs.

Production of battery cells is boosted by a 
disk laser welding technique.

Busbar welding, which involves touching in-
dividual battery cells, is one of the many laser ap-
plications used in the manufacture of batteries. 
For this, TRUMPF provides a system made up of 
processing optics, process sensors, and six and 
more kW TruDisk disk lasers, along with the nec-
essary software and control system, software for 
checking the welding depth, and process sen-
sors. The combination of these parts and thor-
ough application expertise speeds up battery 
cell production and lowers scrap.

TRUMPF is a specialist in can-cap welding
Another use is "can-cap welding," which is 

the process of media-tightly sealing the cov-
er (cap) with the battery housing (can). Alumi-
num housings with electrode packs are sealed 
to the cap by TRUMPF lasers without any pores 
or cracks. Here, high quality is very crucial. Risky 
battery problems could result from even the 
slightest cracks. The BrightLine Weld technology 
from TRUMPF guarantees minimal welding scat-
ter and maximum process stability. A two-in-one 
laser light wire with an inner and an outer fiber 
core functions as the system's brain.

Gas-tight welding of aluminum heat 
exchangers is possible with lasers

Heat exchangers for battery packs require 
very difficult gas-tight welding. Special alumi-
num alloys are used to create heat exchangers. 
They have typically been made by their manu-
facturers utilizing soldering techniques up to 
now. In the medium term, laser technology  
will take the place of soldering. But in order  
to accomplish so, it must weld incredibly  
quickly, multi-focus optics created by TRUMPF 
allow for welding speeds of more than 15 meters 
per minute.

Making battery packs requires a laser, which 
is absolutely necessary. There are many uses for 
it. TRUMPF is an expert in all of these fields.
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F
rance — September 29, 2022: Dassault Sys-
tèmes  revealed key skills to accelerate the 
manufacturing sector’s transformation to 
create sustainable experiences.  Design for 

sustainability, mechatronics, additive manufactur-
ing, data science and model-based systems engi-
neering are among the core and emerging areas 
presenting opportunities for industry and academ-
ia to prepare the workforce of the future for new 
and evolving jobs in the sector.

The findings came from an analysis of social 
media activity that was commissioned by Das-
sault Systèmes’ 3DEXPERIENCE Edu. The aim was 
to provide insights on how manufacturing skills 
are discussed, and to empower its ecosystem to 
reduce the skills gap in a sector that accounts for 
41% of global GDP and whose transformation 
presents a major opportunity for minimizing 

Manufacturing Skills. Revealed.

impacts on the environment and creating more 
sustainable systems.  For 40 years, Dassault Sys-
tèmes has been the catalyst and enabler of un-
paralleled industrial innovation, connecting and 
strengthening the efforts of industry and aca-
demia to collaboratively nurture the continuous 
learning environments needed to deliver innova-
tions that improve quality of life for consumers, 
citizens and patients.

Findings from the analysis of discussions 
about the manufacturing sector include:
• Design for sustainability is becoming part of 

the everyday day conversation from consum-
ers to companies, with academic institutions 
trying to become leaders in this space by 
featuring short programs and informational 
lectures.

Industry News | Dassault Systèmes

Key Skills for Sustainable Innovation in Manufacturing Unveiled in Study 

from Dassault Systèmes
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• Mechatronics has the most active community 
on social media with more emotion and en-
gagement than all other skills combined, re-
vealing how technical topics can be highlight-
ed primarily through videos or other engaging 
formats to attract a younger audience. 

• Additive Manufacturing accounted for 55,100 
discussions with more than 278,000 engage-
ments in English, dominated by companies 
and universities around academic publica-
tions, new innovative usage methods, on-
going projects and promotional corporate 
material.

• Data science is primarily discussed at a high 
level focused on industry certifications or 
open positions offered for data scientists. 
Few universities and companies talk about 
this skill on social media, although it is critical 
for their future business.

• Few actors or communities are engaging on 
the topic of Model-based System Engineer-
ing, revealing opportunities to increase con-
versations and awareness of such a critical 
discipline for the future of many industries. 

“We launched this study to get a glimpse into 
the discussions trending on social media across a 
diverse horizon of stakeholders:  students, teach-
ers, businesses, experts and others. With this 
insight, we can federate our ecosystem to help 
prepare students and the workforce to work effi-
ciently, collaboratively and productively to solve 
major sustainability challenges,” said Florence 
Verzelen, Executive Vice President, Industry, Mar-
keting & Sustainability, Dassault Systèmes.

In addition to this analysis, Dassault Systèmes 

is taking action to develop the skills required to 
transform the development of products into the 
development of sustainable experiences within 
its ecosystem of schools, training organizations 
and customers through multiple channels such 
as a series of e-books on skills and an online ac-
ademic community where experts share best 
practices.

These channels also include the 3DEXPERI-
ENCE Edu Centers of Excellence global program, 
which accelerates experiential lifelong learning 
by providing businesses and governments with 
a network of centers to develop the 3DEXPERI-
ENCE platform expertise needed for the digital 
transformation of industry.  The program now 
counts 11 members, most recently: Instituto 
Maua de Tecnologia, a private non-profit tech-
nical university in Brazil; L’Industreet, a technical 
college in France to provide young people who 
have left school with training in the field of in-
dustry of the future; ZHAW, a university of ap-
plied sciences in Switzerland; and Trier University 
of Applied Sciences, in Germany.

“We offer our learners multiple opportunities 
to consider the broad context of engineering. 
Central in such a context is the imperative of 
design for sustainability,” said Michael Hoffmann, 
Director of the Laboratory for product develop-
ment & manufacturing, Trier University of Ap-
plied Sciences. “Minimizing material and energy 
consumption, enabling the use of biomaterials 
and optimizing the lifecycle with a virtual twin 
are some of the methods we promote and the 
3DEXPERIENCE provides countless opportunities 
to develop the competencies required, for our 
students and our industry partners as well.”

Visit us at- www.meshmixmedia.com | www.machineinsider.com

MeshMix is B2B Trade Media at MeshMix Media we aspire to 
offer end-to-end solutions in print and digital media markets 
tailored to meet exclusive needs of industry players. As a one 
stop shop, MeshMix Media works as an invaluable extension 

to your in-house marketing team empowering them to 
deliver results.

Design for sustainability, mechatronics, additive manufacturing, data science and model-based 
systems engineering are core or emerging areas of opportunity for accelerating the manufacturing 
sector’s transformation. The insights were revealed in a one-year analysis of social media discussions 
on manufacturing skills and disciplines, commissioned by Dassault Systèmes’ 3DEXPERIENCE Edu and 
conducted by Bloom. Dassault Systèmes, with 40 years of industrial expertise, federates its ecosystem 
to prepare the workforce of the future for new and evolving jobs. 
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A
fter more than six years of research 
and development work in the field of 
electric mobility, GROB-Werke has firm-
ly established itself as an extremely 

competitive player in the global market for al-
ternative drive systems. Against the background 
of its decades of experience in the manufacture 
of highly efficient production and assembly sys-
tems, GROB has been investing heavily in the 
field of electric mobility for more than six years. 
With its large number of new developments, 
GROB is in an excellent position to cope with 
the constant technological changes in alterna-
tive drive systems and to meet the requirements 
of the automotive industry and its suppliers.  
Nearly all major automobile manufacturers in 
Germany, as well as the American automobile 
manufacturers rely on electric mobility by GROB. 

Into the Electrical Future
GROB e-mobility is also used in the automotive 
supply industry.

Automotive industry’s growing needs
Plant concepts for the reliable and cost-ef-

fective series production of new drive variants 
are in demand to meet the increasing demand 
in the coming years. Based on its strength and 
experience in the manufacture of highly pro-
ductive production and assembly systems for 
series-ready production, GROB is meeting this 
challenge. As a general contractor, machinery, 
automation and bought-in components for elec-
tromobility and the necessary management ex-
pertise are offered. 

A strong market response 
The GROB product portfolio ranges from 

Industry News | GROB-Werke

Nearly all German and many Asian automobile manufacturers and suppliers rely 

on GROB's competence and forward-looking technology in e-mobility.
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complex assembly systems for stators, rotors, 
and electrical machines to the assembly of  
the complete electrical axis. The range also in-
cludes battery module assembly, the construc-
tion of a laboratory system for battery cells, and 
the further development of assembly systems for 
fuel cells. Particular focus is placed on in-house 
prototype production of an electric motor with 
hairpin technology, continuous hairpin, or inser-
tion technology. 

GROB expertise - from initial idea to series 
production

The highly flexible and servo-controlled ma-
chines are used for mass production of the stator 
and rotor electric motor components. In stator 
production, in particular, there are various man-
ufacturing techniques for guiding the copper 
wires into the slots of the stator. The GROB ma-
chine portfolio covers the entire production pro-
cess for an electric motor, from various winding 
and shaping processes for the wires to assembly, 
to contacting. One of the core processes in the 
production of an electric motor is the process of 
guiding the copper wires into the stator. GROB 
covers all known processes here, including wave 
winding technology, the hairpin process and 
fan-coil technology. GROB Italy S.r.l. also covers 
the winding/inserting technology as well as the 
needle winding. This means that GROB can mar-
ket and operate all the production processes re-
quired in the automotive industry.

GROB is the market leader in hairpin technol-
ogy and has been able to win almost all major or-
ders from the international automotive industry 
within the last three years. With its highly flexible 
and NC-controlled components and machines, 
GROB has the ideal technology to fully automat-

ically manufacture almost any drive for the ve-
hicles of the future. With increasing system and 
machine standardization and modularization, 
nothing will stand in the way of high unit and 
type flexibility in the future. 

Pioneer in battery module assembly
With growing requirements for automotive 

powertrains, the reliable assembly of battery  
systems as well as the efficient production  
of battery cells have also become increasingly  
important. In the development and manu-
facture of highly automated production sys-
tems for the production of energy storage de-
vices, GROB benefits from its many years of  
experience in assembly technology. The high  
demands on quality and safety intensify  
the technically demanding basic conditions 
of the production steps that had to be under-
taken by GROB during the past months. The  
fact that GROB has successfully mastered these 
challenges is proven by the extremely good mar-
ket response with currently more orders for battery 
module assembly. Besides battery module assem-
bly, GROB is currently developing innovative solu-
tions for the battery cell assembly of lithium-ion 
cells. A dedicated application laboratory was cre-
ated especially for the process development of 
new and scalable manufacturing methods.

Outlook - fuel cell assembly
Fuel cell technology represents a further 

promising technology within electromobility. 
For the assembly of automotive fuel cell  
drive components, innovative and scalable  
production and assembly lines are required 
that guarantee high flexibility, precision and 
reliability. On the basis of its variant-rich  
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product portfolio, GROB develops suitable  
solutions with high-quality equipment for  
customers in different development phases 
of the electrification of their vehicles. We sup-
port our customers throughout the entire pro-
ject, from the initial idea to system design for  
prototypes and large-scale production. Our 
comprehensive range of services includes  
planning, engineering, execution, commission-
ing and turnkey handover. 

Identifying and exploiting opportunities at 
an early stage

The importance of electromobility is 
growing. However, their manifestations, unit  
numbers and markets, cannot be accurately  
predicted at present. As in the past, the me-
chanical engineering sector will continue 
to be very strongly influenced by d3evelop-
ments in the automotive industry. Consistently,  
GROB-WERKE will also continue to be  
very innovative and convince the market 
of its technological know-how with ever  
new products. As a company, we are facing up  
to the demands of new drive technology,  
lightweight construction, but also digitalization.

Visit us at- www.meshmixmedia.com | www.machineinsider.com

MeshMix is B2B Trade Media at MeshMix Media we aspire to 
offer end-to-end solutions in print and digital media markets 
tailored to meet exclusive needs of industry players. As a one 
stop shop, MeshMix Media works as an invaluable extension 

to your in-house marketing team empowering them to 
deliver results.
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I
PC, The Global not for profit Trade Association es-
tablished in 1957 at USA representing all facets 
of the electronics manufacturing industry in 70+ 
countries, including India. IPC India Regional Of-

fice help organizations to achieve high-quality end 
product in the manufacturing process and builds 
capability in export market & supply chain. Mem-
ber representations are from SMEs, large, Global & 
Government organizations. We provide industry 
standards, certification, skill training, global market 
report and create networking platform for con-
necting local & global companies. IPC members 
comprising OEMs, EMS, PCB manufacturers, cable 
and wire harness manufacturers, advanced packag-
ing companies, and Electronics industry suppliers 
serves Automotive Industries.

IPC has been delivering standards for the elec-
tronics industry for over 65 years. Through market 
research we know that electronics systems will ac-

Upholding Standards
Service Showcase | IPC

Electronic Industry Standards for the Automotive Market

count for over 50% of cars cost by 2030 (Freescale/
NXP). We all know that various electronic systems 
within a vehicle have become more complicated 
and critical to the safe operation of a vehicle. To en-
sure electronics systems are meeting the high-reli-
ability requirements demanded by the automotive 
industry, IPC is working with the electronics indus-
try to deliver the quality standards required to meet 
these stringent automotive requirements.

Global and Indian Automotive companies are as-
sociated with IPC’s “automotive solution” mission.  To 
ensure electronics systems are meeting the high-re-
liability requirements demanded by the automotive 
industry, IPC is coordinating with the electronics 
industry to deliver the quality standards required to 
meet these stringent automotive requirements. Cur-
rently IPC is working on EV sector focusing on e-Mo-
bility Quality, Reliability and Safety.

IPC's e-Mobility Quality and Reliability Advisory 
Group (EVQR) represents a cross-section of the au-
tomotive electronics supply chain, collaborating to 
identify solutions and best practices to assure de-
sign, materials, process optimization, and qualifica-
tions to achieve reliable and quality-built products 
while protecting innovation.

The EVQR can be your resource for solutions 
in advancing the automotive and e-Mobility 
quality, reliability, and safety. You can become 
part of the solution impacting the success of the 
industry and helping industry keep up with the 
pace of change.

How can you help?
1. Bring your automotive expertise to standards development

2. Share automotive needs with current and anticipated issues 

3. Contribute to standards gap analysis (across standards development 
organizations)

4. Collaborate with IPC on automotive and electronics industry 
conversations
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B
engaluru, September 27, 2022:  Honeywell 
has signed a memorandum of understand-
ing (MoU) with Hindustan Aeronautics 
Limited (HAL) – India’s premier aeronautics 

company and a Navaratna defense public sector 
undertaking, to jointly manufacture high-power, 
high-voltage turbogenerators. 

Honeywell will provide its 1-megawatt elec-
tric machine, to be utilized as a generator, that 
will enable a turbogenerator which can power hy-
brid-electric aircraft, including traditional airframes, 
unmanned aircraft and urban air mobility vehicles. 
This generator, which can also efficiently run as a 
1-megawatt motor, can be seamlessly integrated 
with new and existing gas turbine engines to cre-
ate highly power-dense turbogenerators. 

Speaking on the announcement, Rajesh Rege, 
president, Honeywell India, said, “In continuance 
with our commitment to deliver world-class, indus-
try-leading technologies to India, we are delighted 
to partner with HAL once again. This MoU builds on 
a four-decade-long partnership with the country’s 
aeronautics leader and is an affirmation of our Make 
in India vision.”    

Power Alliance
Industry News | HONEYWELL

Honeywell, Hindustan Aeronautics Limited to jointly manufacture high-power 

turbogenerators. High-power, high-voltage generators will have applications in 

hybrid-electric and unmanned aircraft, as well as urban air mobility vehicles. 

R. Madhavan, former chairman and managing 
director, HAL, said, “This MoU is intended to allow 
both parties to jointly develop a business plan 
which outlines the market potential, investment, 
returns and partnership model. Once the business 
plan’s viability is established, we will enter into con-
tract arrangements. Going ahead, we hope to work 
with Honeywell to develop a number of new, In-
dia-specific applications.” 

Traditionally, aircraft use fuel-burning engines 
to mechanically turn rotors, propellers or fans. 
Many new designs, however, use a distributed elec-
tric propulsion architecture, in which many electric 
motors can be tilted or turned off for vertical takeoff 
and horizontal flight. A Honeywell turbogenerator 
can provide electric power for multiple electric mo-
tors anywhere on an aircraft.

The Honeywell turbogenerator is capable of 
running on aviation biofuel, including green jet fuel 
as well as conventional jet fuel and diesel. It can be 
used to operate high-power electric motors, charge 
batteries and can satisfy missions from heavy-lift 
cargo drones to air taxis, or commuter aircraft. 

The MoU was exchanged between Eric Wal-
ters, senior director OE Sales, Honeywell Defense & 
Space, and B. Krishna Kumar, executive director (E 
& IMGT), HAL, in the presence of R Madhavan and 
M.K. Mishra, CEO (BC), HAL.



Production Metrology Made in Germany

Blum-Novotest Measuring & Testing Technology Pvt Ltd
06 (Old No. 107) 2nd Floor, 1st Main Rd, Widia Layout, Attiguppe, 
Bengaluru, Karnataka 560040
Phone: +91 80 2318 5468 Mobile: +91 9353025005
E-mail: info@blumnovotestindia.in Web.: www.blum-novotest.com

Z-Nano System – Compact 
tool setting probe for length 
measurement and tool length 
breakage detection

ZX-Speed System – Reliable 
tool measuring probes for a 
wide variety of machines

Z-PICO – Tool Seeting probe for 
drilling bit breakage detection 
and length measurement in 
micro-machining

LC50-DIGILOG – Premium 
laser measuring system for 
tool measurement and tool  
monitoring

LC50-DIGILOG A Future - Orientated Laser Measuring System 
& Tool Setting Probes  Z-Series For Machining Centres

Laser measuring system has unique characteristics and used worldwide for non-contact tool measurements and tool monitoring under 
the harsh conditions like high pressure coolant and chips. Unbeatably Fast, Precise and Reliable. Thanks to the latest DIGILOG technology 
with premium laser optics and perfected BLUM protection system
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A
s India works to fulfil its pledge to 
reduce its carbon footprints and in-
troduce sustainable ground transpor-
tation, to reach net-zero by the year 

2050; with the launch of electric vehicles (EV) in 
India, the automotive sector was boasting of it as 
a new revolution which will change the future. 
However, several incidents of EV fires in recent 
months has led to considerable fear and unrest, 
forcing the government to set up a panel to ad-
dress the issue.

A new question has been arising on how safe 
are the EVs in India and how can EV fire be pre-
vented.

Signs of lithium-ion battery about to catch 
fire may be experienced by the EV owners and 

Computational Fluid 
Dynamics for Safer EVs

requires regular monitoring. If the battery is 
getting extremely hot, or swells up, chances are 
high it may catch fire. Also, discolouring, caus-
ing damage, blistering and beginning of smoke 
emission can also result in fire incidences.

In order to eliminate battery fires, it is impor-
tant to understand the concept of thermal run-
away, which is the leading cause of battery fires.

What is Thermal Runaway?

1. CFD Simulation of a Thermal Runaway in a battery

Thermal runaway in a battery is the result of a 
chain reaction of one exothermal process which 
triggers other processes resulting in an unstop-
pable reaction. When the temperature inside 
the battery reaches a point, an electrochemical 
reaction occurs that leads to an uncontrollable 
increase in temperature. In simple terms, if the 
temperature reaches the critical point, the bat-
tery begins to release energy which accelerates 
further the increase of temperature. 

During thermal runaway, temperatures in the 
battery increase within milliseconds. The energy 
stored in that battery is suddenly released, pro-
ducing a very high temperature of around 400 
degrees Celsius. These temperatures can cause 

Primer | Computational Fluid Dynamics

Can CFD simulation of thermal runway help address the electric vehicle battery 

flaming issue?

Article written by Dr. Karthik Sundarraj, 
Technology Advisor (To MD) – Special Projects Technical & 
Business Development – Electronics, Life Sciences & CFD, Hexagon
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the battery to release gas and catch fire that is 
nearly impossible to extinguish. In some batter-
ies (for example, lithium-ion batteries), thermal 
runaway causes the battery to explode, making 
prevention of such failures critical.

2. Gas Release Simulation during Thermal Runaway

Thermal Runaway usually happens during 
charging batteries, particularly in high-rate ap-
plications such as Hybrid Electric Vehicles (HEV).  
Understanding the cause and elimination of 
such failure mode is of great interest as it is one 
of the most common failure modes. The ascent 
of plug-in hybrid electric vehicles (PHEVs) and 
electric vehicles (EVs) as viable modes of trans-
portation has coincided with the advancement 
of lithium-ion battery technology and electron-
ics, that have enabled the storage and use of 
large amounts of energy previously only possible 
with internal combustion engines. 

However, addressing the safety aspects of 
using these large energy storage battery packs is 
a significant challenge. Even though every effort 
is made to avoid thermal runaway situations, un-
expected events such as the recent incidents of 
electric vehicle explosions can occur. 

Battery Thermal Management Systems are 
required for overall vehicle efficiency and life cy-
cle, as well as passenger and vehicle safety be-
cause elevated operating temperatures harm the 
efficiency, life cycle, and safety of Li-ion battery 
packs. Many studies recommend an operating 
temperature of around 25°C for improved per-
formance and a longer life cycle of Li-ion batter-
ies. In the worst-case scenario, high operating 
temperatures can cause thermal runaway in the 
battery, resulting in massive heat generation and 
even an explosion. 

Design and Testing with CFD to address 
thermal runaway

As a result of these factors, the industry's  
focus has shifted to the thermal management  
of large battery modules. The use of Compu-
tational Fluid Dynamics in testing such battery 
modules has always been more effective rath-
er than the ‘build and test process. Various CFD 

tools such as Cradle CFD can be best used to 
simulate various thermal upset conditions and 
assess the performance of the thermal manage-
ment in avoiding thermal runaway. Battery ther-
mal management is used to regulate the tem-
perature of the battery pack to avoid all these 
dangerous events. 

The battery pack's design and applica-
tion integration are crucial in preventing cell  
failure propagation. For example, an adequate 
design of the battery pack and the electric- 
powered vehicle for protection against bat-
tery deformation in the event of a crash is ex-
tremely crucial, as a mechanically damaged  
battery can end up causing both external and 
internal short circuits of the battery cells. CFD  
software can perform simulations of general  
heat generation and cooling of Li-ion batter-
ies during normal cycling (battery charge/dis-
charge) within the battery specifications. Fur-
thermore, external heating in an oven, external 
heating by a cell heating element, short-circuit-
ing, overcharging, and mechanical deformation/
crash/nail penetration can be used to effective-
ly simulate Li-ion cells and battery packs with 
multiple cells. The advanced CFD tools possess 
features that enable 1D post-processing and 
network representation which gives a pragmatic 
view of such battery phenomena. Such results 
are easily quantifiable.

 3. Thermal Network
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Researchers have created a dual-purpose 
cooling plate for prismatic lithium-ion batter-
ies (LIBs) to improve battery pack life and safety  
for use in vehicles, aircraft, and stationary  
electric storage systems for grid and renewables. 
The cooling plate can effectively control and  
dissipate the generated heat during thermal  
runaway to prevent heat propagation from  
one cell to the adjacent cells in the battery  
pack, thereby increasing battery life, and can 
effectively control and dissipate the generated 
heat during thermal runaway to prevent heat 
propagation from one cell to the adjacent cells  
in the battery pack, thereby increasing safe-
ty. During normal operation, this cooling 
plate can keep the battery temperature below  
25 °C whereas, during thermal runaway,  
this cooling plate can keep the battery at  
75 °C for 30 seconds. Also, during normal  
operation, the coolant pressure drop in the  
cooling plate is 75 Pa whereas, during  
thermal runaway, the coolant pressure drop 
in the cooling plate is 54 kPa. CFD simulations  
performed to test such cooling plates can be 
very effective to avoid repetitive design changes 
in the prototype. 

An RC Equivalent Circuit Model feature  
enables the representation of the behavior  
of the sub-cell domain in terms of non- 
instantaneous response. A battery is  
modeled with an equivalent circuit consisting  
of capacitors and resistors, to fit the decay  
curve for voltage with exponential functions, 
when there is a non-instantaneous voltage  
response against electric current. In this  
model, each resistance and capacitance is  
defined as a function of the State of Charge.  
This enables the representation of voltage  
with SOC.

4. Graph of temperature vs time during thermal runaway

5. Equivalent RC Circuit

As such, numerical simulations have also shown 
that cooling systems such as heat pipe cooling sys-
tems though cannot remove thermal runaway in a 
single battery but can prevent the propagation of 
thermal runaway to the other batteries. The thermal 
environment that balances cell internal heat release 
and decomposition kinetics is predicted by the sim-
ulation tool. It allows for the exploration of some pa-
rameter space and identifies heat-dissipation strate-
gy sensitivities, insulation, ventilation, and so on.  

CFD simulations have also been performed 
on developing a coupled electro-thermal runa-
way model which was implemented using finite 
element methods based on the electrochemical 
and thermal models. Furthermore, by varying the 
spacing of adjacent cells, the solder joint area, 
and the cross-sectional area of the electrode tab, 
the characteristics of different modes of heat 
transfer of each cell during thermal runaway 
propagation of the battery module in an open 
environment can be studied. With the increase 
of cell spacing, the heat transfer capacity of the 
three heat transfer modes decreases for all cells.

CFD has demonstrated the successful simulation 
of thermal runaway which can be avoided by using 
heat sinks that limit the temperature rise in turn pro-
tecting the transistor. Based on the results of the heat 
transfer path, heat radiation effect, and the bottle-
neck, CFD simulations can effectively proceed with 
the thermal design. Also, the simulations of Heat Sinks 
and Fins have been demonstrated by the software 
which gives a visual understanding of ways to avoid 
such phenomena Proper Storage Temperature, Prop-
er Ventilation, and prevention of overcharging can 
help avoid thermal runaway at its early stage. 

Thermal runaway in batteries is a major finan-
cial risk as well as a barrier to consumer acceptance, 
which has become a major issue in the emerging 
Electric Vehicles Industry. Cradle CFD offers the best 
simulation platform to avoid such issues as well as 
reduce the computation cost and time for testing.
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E-mobility made 
with TRUMPF Laser

Batteries are at the heart of every electric vehicle. High-grade battery cells and cell connectors are key
when it comes to the efficiency of individual components. TRUMPF lasers weld safely with the highest
precision and without contact. The result? Fully sealed, welded connections. The low heat input ensures
ultimate protection of sensitive electronics throughout the process.

More information at https://bit.ly/3wfcOYl

TRUMPF (India) Pvt. Ltd., Raisoni Industrial Park, S.No. 276, Hissa No. 1, Pune - 411 057. India www.trumpf.com , 
Phone : +91 20 667-59800 , Marketing@in.trumpf.com


