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ABSTRACT: Considerations and Crude il Volatility is dri ving

Environmental & Climate Change

the Global Automotive Industry' fowards Il{e 4

The EI’'s are also now gaining the attenfion across
7 i LVs.

Government enconraging penetration of E g o

One of the mosi critical and key factor for successful penetralion Jor E) s in Il‘nlm will

wost of Lithium lon Batteries. Currently

; v and ¢
be undoubtedly the development, supply ane ) . D snchuenlts
the EVs are costlicr than conventional Internal Combustion (IC) engine vehicles,

Lithium Jon Batteries constiute about 1/3 ¥ of total Costs of o or L”f'im" fom
Batteries will be the most critical factor in the entire supply chain of EV Ecosystem
which would decide the EV Industry future. The development and establishment of
Automotive Lithium lon Battery Industry in India will go long way in larger and
quicker penetration of EVs.
As of now, India largely depends on couniries sueh as China, Japan & South Korea for
importing Li-ion batreries. However, the scenario is changing and the Indian
Automotive Industry and Battery Industry are seeking solutions considering varions
scenarios. Emerging Scenarios are: Import of cells from renowned Lithivm ion Battery
Manufacturer across globe and setting of plants in India for assembling these celly into
Battery Packs, the vertical integration of a renowned Lithinvm producer, Lithium lon
battery producer and an automobile manufacturer in a single company, tie up of an
automobile manmufacturing company with renowned Lithinm ton Battery Manufacturers
for setting up plant in India, the expansion of a Lithium lon battery producer into
automobile production and establishment of EV manufacturing units in India by EV
multinational by way of Joint Ventures and collaborations,

The paper highlights the Critical role of Lithium ijon Battery for an EV, discusses
current key players in Lithium lon Battery supply chain beginning with Lithium
suppliers, Lithium ion Battery Manufacturers, reviews the current Indian scenario with
these aspects and attempts to project best possible
India.

Keywordtv: Changing  Environment, Electric Vehicles, Lithium lon Battery and
Penetration of EVs ’

Battery operated Electric Vehicles (Evy)
India with the policies of Indiy

scenario for penetration of EVs in

——

1. Introduction

Uy has begun to flourish, As far as Electric 2

Wheelers, C
ars and Buses are concerned, while in FY 16-17. over 25.000 electric
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vehicles were sold, n FY 17408, the gy
Rickshaws are also penetrating Ing;
Flectric Rickshaw is expeeted 1o inerease ahoy 9% by 202!
Eavironmental & Climate Change ¢, onsiderations o <021°,
the: Automolive: Indusiy: onands the Battery: opiiar Electric Vehicles (V). One of
the most critical and key factor for successtiy| pcnclr\llinn l"w :‘\lvL rs (|. '?'" .l'lc I‘u:
undoubtedly the development, Supply and cagy nl‘Lilhi‘um lm: ll! ;l * 2" (l‘“ 5 ‘:l‘v the
EVs are costlier than conventional |1C engine vehicles Lithi ! c',us'_ .‘"",l‘“ S
about 13" of total Costs ofan EV. . um lon Batteries constitute

O Electrie v P
& l:‘““k vehicles reached S6,000 . Flectric
N markers
b arkets gy huge mumbers. Annual sales ol

and Crude O Volatility is driving

As of now, India largely depends on countries such g China, Japan & South Korea for
importing  Li-ion batteries. However. the scenario s c.hanging .;M the  Indian
4'“""‘"“‘““'“. '"dus'"'-\ and Bmlcr_\- Induslr_\ are secking salutions considering varions
seenarios such as import of cells of Batteries and setting of assembling units in Tndia,
vessica) Iatcgration of Key players in the Battery & pv supply chain, Joint Ventures
and collaborations between Lithijum miners., Cell . Module and Battery pach integrators
and Vehicle Manufacturers and setting of vehicle manulhclurini; plants by EV
multinationals in India . The development of this Kind of set-ups for |\|'nducli'nn ol
Lithium lon Batteries in India and £V is highly essential for deeper. quicher & Larger
penetration of EVs in India,

2. Lithium lon Batteries - Critical Aspect foran EV

Lithium lon Batteries will be the most critical factor in the entire supply ¢hain of EV
Ecosystem  which would decide the Fv Industry  future, Twa
characteristics that make Lithium lon Batteries superior are Power Density and Energy
Density. For Automotive EV applications it is desirable 10 have both high power
density and high energy density to make it competitive with Internal Combustion (10)
engine vehicles. While High power density is required 1o e powertul vehicle, 1High
energy density is essential for higher range in km per charge. Lithium ion Batteries are
advantageous in this regard. Lithium is light-weight, It can be casily Labricated into
large battery packs for use in Flectric Vehicles, One more important charcternistic of
Lithium ion batteries is that they are reusable, as they can be extracted from depleted
barteries and recycled for use in new batteries, Given the above advantages. the 1vpes ol
EV baneries currently being considered by lndusiny plobally e predominantly
Lithium Ton based Batteries. The most prominent technologies are Lithium jon

Phosphate (LFP). Lithium- Nickel- Coball ~Aluminum (NCA)L Lithiom-Nickel-
Manganese Cabalt (NMC), Lithium-Manganese-Spinal (LMO) and Lithivmn 1 itanate
(LTO) Batteries. The Indian Electric Vehicle manufacturerss are mamly considering
Lithium ion phosphate (LFP) and Lithium- Nickel- Cobalt ~Aluminium (INCA)
baneries.

fundamental

3. The Emerging Scenarios for Lithium lon Batteries .
The Figure | below depicts the typical Supply Chain for Lithium-lon- Battery
manufacturing.
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(o flourish in India. Development of Lithium lon Battery Industry
will be critical. Many companies ranging from automobile manufacturers, automobile
component manufacturers (o power and energy providers are rolling out plans to make
Lithium fon Batteries locally in India to cash on the wave for Electric Vehicles in India.
Potential for Lithium lon Battery makers is going to be tremendous in the years 0
come.

Scenarios which are emerging are: Import of cells from renowned Lithium jon Battery
Manufacturers across globe and setting of plants in India for assembling these cells into
Battery Packs: The vertical integration of a renowned Lithium miner . Lithium lon
battery pfoducer and an automobile manufacturer in a single compan X Tie up of an
Automobile Manufacturing  Company  with renowned Lilh:’ < [ . pB0 /
Manufacturers for setting up plant in India; The expansion of l'lm‘ s
producer into automobile production and establishment of o ‘lon ba.llef)'
India by EV multinational by way of Joint Ventures and S m:anufaclunng R
Before we touch upon the emerging Indian scen 'an' (.:Ol.laboraltons.

prevailing global scenario beginning with prod g touch upon the
below. production of Lithium, which is discussed
Global Scenario

The graph | i i i re worldw de
grap below depncts the countries with the Iargest lithium reso 1 i
urces R

For the EV industry
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Ascan be seen from aboy e e world's top 4 Iuhium-u‘-i ,
Australia and Argentina, The region comprising Chile. Bolivia and Argenting is known
elobally as *Lithium Triangle’. The Lithium Iriangle is known for its high quality salt
flats including  Bolivia's Salar - de Ui, Chile's Salar de Atacama,  and

Argentina’s Salar de Arizaro, The Lithium Frangle is undenstood 10 hold o er 73 of
existing Known lithium reserves elobally,

The first step involved in | ithium B
Lithium. Lithium salts are

checomntries are Bolivia . Chile.

anery Supply chain is extraction and mining ot
extracted from water in mine

al springs, brine pools, and
brine deposits. Lithium is also produced trom b

ard rocks, Exteaction of Lithium from
sea brine is less expensive, as compared o that from hard rock’,
of Lithium production has begun,

Till recently most of the world's Lithium was

Ihe commercialization

produced by companies namely
Albemarle from US and Chile < Sociedad Quimicy v Minera de ¢ SOM) from Chile and
Food Machinery Corporation (EMO)Y from Argentina . However, the Bist of the world's
top lithium-mining companies has changed in recent vears, The companics mentioned
above still produce the majority of the world's lithium, but Ching accounts 1or o large
chunk of output as well, The Asian maton has recently become (he fourth-lirgest
lithium-producing country in terms ol mine production. Tiangi 1 ithivm Jianga
Ganfeng  Lithium are the two major Chinese  companies involyed in Lithiom
production®,

The next step involved in supply chain is Cell, Module and Pack assembling followed
by battery pack and vehicle intepration. Tesly, United States follows the model of
Integrated Battery Manufacturing, By mid-2018, battery production ar Gipy Lactony of
Tesla | the US Eleetric Car producer reached 20 G\Wh, making it ihe highest-volume
battery plant in the world, With this high volume of production. Tesla's cos ol battery
cells is expected to come down. By virwe of this Tesla’s products will be able 1o
penctrate the EV market globally.

Tesla's giga factory is followed by Contemporary Amperex Technology Co. Limited
(CATL), China, with a capacity of 12 GWh, CATL is followed by Panasonic and BYD.
Japan's Panasonic has the production capacity of 10 GWh. and China's BYD comes
NEXt with 7.2 GWh. Another China-based maker. Optimum Nano Ener 2y Co. Lid.. and
South Korea’s LG Chem follows these companies producing 5.5 GWh and 4.5 Gwy,
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respectively. Some of the other major playe
Toshiba, Denso and Leclonché SA.
Emerging Indian Scenario: ;
In In::‘iu.glcad-acid battery manufacturer, Exide Baltc.rlt:S. h:lxs p:;ng:d to -SQ" u
Lithium lon Battery plant, It will be a Joint Venturc wu!1 Lec an;:l ) valllerland,
As part of the JV, Leclanché will provide access 0 its knowhow and intellecyyy
property for lithium-ion cells, modules and batiery management systen?s and Exige
Industrics will leverage its extensive sales network and brand. Thc. JYS production
plant will be based in Gujarat. A module and batiery pack assembly line is expected 1,
be operational by second quarter of 2019 and a Iithium-lon. cell pr.'oducuon plant s
expeeted to be in operation by mid 2020. In the binlcrvcnmg period, cells will pe
sourced from Leclanché's plant in Willstitt, Germany .

The Indian vehicle manufacturers are also lining up their plans for production of
Lithium-ion Batteries in India. While Maruti Suzuki's parent company Suzuki Motor
Corporation (SMC) has tied up with Toshiba and Denso 10 set up the country's first
lithium-ion battery manufacturing facility in Gujarat at an investment of Rs 1150 crore,
homegrown auto major Mahindra & Mahindra has firmed up plans to pump in Rs 1000
crore (through its arm Mahindra Electric) to expand electric vehicle manufacturing
capacity at its Bengaluru facility, set up a R&D centre and a new battery manufacturing
unit in Chakan, Maharashtra . Mahindra has forged an alliance with South-Korea's LG
Chem to make Lithium lon batteries in India’.

The Bus manufacturers such as Tata Motors limited , Ashok Leyland Lid . VE
Commercial Limited and BYD are also ramping up their plans for manufacturing of
Electric Buses,

The other companies such as Exicom, Amaron, Greenfuel Energy Solutions. Trontek.
Coslight India, Napino Auto & Electronics, Trinity Energy Systems and Versatile Auto
Components have also rolled out their plans to make Lithium lon Batteries locally.
Bharat Heavy Electricals Limited (BHEL) has started talks with o US-based company

to form a joint venture in India to manufacture lithium-ion batteries for electric vehicles
(EVs).

4. Conclusion

The development & setting up of Lithium lon Battery manufacturing facilities in India
is critical for an EV industry to flourish in India,
It is said that “Lithium™ is the next crude oil .

Drawing this further, the
resemblance of setting up of L. 8 (W8 Aaiopy Ji

. : ‘ l!hlu.m lon Battery manufacturing facilities can be linked
with setting up of Crude oil refineries in India, As the crude oil refineries are backbone
for cl':ucwm nm:lunmtcrmptcd supplies of conventional fuels for operation of IC engin¢
vehicles, so will be the case of Lithium jon B jon &

A . attery ma i tion &
operation of EVs in India, D RaTctng. fok peacin

It will be imponfu.n for setting up of Lithium lon Battery manufacturing plants with
hlfgc GWh ca!mcmcs on the Iulncs of Tesla plant in US| and in India . besides setting UP
ol plants having low & medium capacities for the upcoming EV .lndustr)' in India -
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above. the process has already began t

Industry.
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