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Total Registered Electric Vehicle Sales - Dec '22 - 1,03,154 | Nov '22 - 1,20,883

Category wise-Sales Trend from Dec 2021 to Dec 2022
10,13,169 EVs sold in last 12 months from Jan 2022 to Dec 2022

Source: Vahan Dashboard. Data as per 1341 out of 1428 RTOs across 34 out of 36 state/UTs. 
Low speed 2Ws not included.
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High Speed E-2W Sales Trend by OEM

Fuel wise 2W Sales Trend, Dec 2021 - Dec 2022
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Source: Vahan Dashboard. Data as per 1341 out of 1428 RTOs across 34 out of 36 state/UTs
Note: Low speed Electric 2 Wheelers data is not included
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3W Passenger Sales Trend by Fuel Type, Dec 2021 - Dec 2022
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E-3W Passenger Sales Trend by OEM

Source: Vahan Dashboard. Data as per 1341 out of 1428 RTOs across 34 out of 36 state/UTs. The aim of these graphs is
to represent an overall trend of the new EV registrations in India.
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3W Cargo Sales Trend by Fuel Type, Dec 2021 - Dec 2022
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E-3W Cargo Sales Trend by OEM

Source: Vahan Dashboard. Data as per 1341 out of 1428 RTOs across 34 out of 36 state/UTs. The aim of these graphs is
to represent an overall trend of the new EV registrations in India.
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OEM wise E- 4Wheeler Sales Dec 2022

OEM wise Electric Bus Sales, Dec 2022

Source: Vahan Dashboard and Official company releases. Vahan data as per 1341 out of 1428 RTOs across 34 out
of 36 state/UTs. The aim of these graphs is to represent an overall trend of the new EV registrations in India. 

Others include JLR, Porsche, Volvo, etc.

Stay tuned for our annual report on 2022 EV sales and industry showcase
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India given her crude oil import bills and rising pollution is in dire need of electrification of her
consumer and cab fleets. Its population is willing to adopt eVs if three barriers are overcome:
higher initial cost (capex), range anxiety and charging infrastructure.

HOW TAXATION ON PREMIUM ICE CARS COULD
DRIVE EV ADOPTION IN INDIA

Jan 2023      Page 12

Aditya Govindarajan is a product manager, eV consultant and
entrepreneur who has a passion for thinking differently. In this 2-article
series, he presents his analysis on why premium electric vehicles (eVs) will
better spark electrification in India. 

This first article demonstrates how battery prices can come crashing if car manufacturers
(OEMs) take better advantage of the substantially lower Goods and Services Tax (GST) on
premium eVs. By driving up the demand for Li-Ion cells, India could justify domestic cell
production. This eventually drives down the battery prices($/kWhr) for budget cars to go
electric. Following this strategy will hasten the end of the internal combustion engine (ICE) age. 

Why does India desperately need domestic Gigafactories?

Fig 1 - Barriers to eV adoption

All rights reserved. EVreporter | Intelligence. Research. Consulting.

This article will demonstrate how a shift in strategy will generate sufficient cell demand to justify
GigaWattHour scale battery production in India while overcoming the 3 barriers to eV adoption.

The latter two issues can be alleviated with larger capacity (> 60 kWhr) batteries, but that would
hurt the former by bumping up capex. India today, despite its growing eV base, doesn’t yet have
the negotiating power to source lithium-ion battery cells at global prices. To justify domestic
battery factories, India needs an annual demand of 2-3 GigaWattHours from four-wheelers. That
demand would come sooner if premium cars (>₹2,000,000) went electric before the budget cars.

Income disparity in India is huge. Rather than levying a tax on the rich who can afford premium
eVs in India, my argument is to use the purchasing power of the affluent to bring scale to
the eV market and bring down the battery costs so that, eventually, mass-market eVs are
affordable for everyone.
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Indian electric car manufacturers have been picking smaller battery packs (< 30kWhr), resulting
in greater range anxiety. The logical conclusion as to why the Mahindra e2O and now the Tata
Nexon/Tigor/Tiago eV kept their battery sizes small was to lower costs and reduce the amount
of overnight charging time. The scale required to source batteries at $100-130/kWhr is unlikely
to come when the Tata Nexon eV is 70% pricier than its petrol variant, which doesn’t have
issues like limited range and under-developed charging infrastructure. Indian car makers should
target the electric variants of pricier cars with bigger batteries and greater range to spur eV
adoption. in India.

MG motors with their 50kWhr battery packs is less of a compromise with a real world 350km
range than the Tata Nexon/Tigor/Tiago eV. MG’s ZS eV is more capable of being the only car in
the house with its faster charging speeds at 7.2kW AC/ 50kW DC. Unfortunately, the MG ZSeV
is still 58% pricier on average than the MG Astor, its petrol automatic counterpart. The
breakeven point, where electric editions of cars cost about the same as their petrol/diesel
counterparts, will happen in much bigger cars with bigger battery packs. The Tata Harrier and
Mahindra XUV 700 are ideal electric candidates, as we will illustrate later.

Heavy taxation on fossil fuel cars is the opportunity to exploit

The single most expensive component of an eV is the battery, today that makes up 30-45% of
the car’s price. Large lithium-ion battery packs for long-range cars were frightfully expensive.
This forced Tesla to design and launch the more expensive Roadster and Model S as these low
volume higher priced cars would drive adoption and technology development that would
eventually bring down the price for the mass market Model 3 & Y. The learnings from the Model
S brought about the refinement and production efficiency needed for the Model 3. This playbook
would work for India too.

India needs a certain
scale of eV adoption
to be able to reap the
benefits of falling
global battery prices. 

Tata Motors' budget eVs are still 70% pricier than their fossil fuel counterparts

Fig 2 - Battery price trend

While the state giving passengers incentives like cash rebates, lower tolls and zero road tax
registration to incentivize eVs is nice; there exists a far more powerful tool in the GST tax
regime in India that can be leveraged to make premium eVs more economically attractive than
their ICE counterparts.

https://evreporter.com/
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Most fossil fuel cars in India attract the highest tax bracket of 28%. Based on the length
of the car, engine size, or segment, you get slapped with a cess (additional GST tax) that can
be as high as 22% on top of the GST, bringing taxes baked into the ex-showroom price to be
as high as 48% (= 28% + 20%) for premium sedans or 50% (= 28% + 22%) for SUVs. At the
same time, GST on any eV is priced at 5% without any cess. While the resultant GST delta
helps subsidize the expensive battery, the eVs, such as the Nexon eV, are still way more
expensive than their petrol counterparts. 

Fig 3 - GST and CESS on cars in India | Image by author

Fig 4 - On road price calculation | Image by author

The GST delta between eVs and ICE cars is as high as 43-45% for premium eVs, that is 43-
45% on a higher basic price. This GST delta, along with the road tax, can be spent on a
bigger battery with more powerful motors.

https://evreporter.com/
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Let’s get into a breakup of the GST costs with the example of a Tata Harrier and show why
selling a ₹2,500,000+ eV will better seed the Indian eV revolution while making it more viable
for Indian OEMs to survive the eV game until we hit mass volumes.

When we say India needs premium eVs, I am not referring to the German luxury brands but
rather the ₹2,000,000 - ₹3,500,000 priced models with ample creature comforts, respectable
performance, higher safety standards and a comfortable ride. Taxation and import duties keep
German luxury fossil fuel cars well above this price point in India. 

Taxation on Tata Harrier SUV if it were electric instead of diesel

Incentives/rebates given by state governments for those purchasing eVs could be as high as
₹100k in Maharashtra or ₹150k in Delhi. In the calculations below, I have left out how much
cheaper the eV becomes after this rebate; if accounted it would further reduce the time to break
even on the total cost of ownership (TCO) between the eV and an ICE car.

Indian GST taxation on premium cars, as explained, is ridiculously high. GST and cess for the
full-size SUV, Tata Harrier (with a 2L Diesel engine that puts out 168BHP) or Jeep Compass
that it compares with is 50% on top of the basic price. A similar example could be made of an
all-electric Mahindra Thar or XUV700 with similar battery and charging specs.

Fig 5 - % of on-road price that goes towards taxes vis-a-vis the manufacturer | Image by author

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


Jan 2023      Page 16

All rights reserved. EVreporter | Intelligence. Research. Consulting.

Add to that all the money saved on the diesel engine, the transmission, the lubricants &
gearbox. Suddenly a lot of money seems to be freed up to design a world-class electric SUV, as
extrapolated in the Harrier eV XZA+ DT column. In this eV extrapolation, Tata Motors gets to
keep 91.6% of the on-road price, with the rest going to taxes and insurance, an improvement
from 55.6% in diesel!

Fig 6 - Calculations comparing ICE vs Electric Harrier price structure | Image by author

My claim is based on the extrapolated potential cost of an 80kWhr Harrier battery pack. Based
on public interviews of Tata Motors leadership, I learnt that the battery cost of the Tata Nexon
eV which was 30% of the basic price. I used the ex-showroom price of Tata Nexon eV XM and
back calculated the battery unit costs to be roughly ₹13,236/kWhr, which, as expected, is almost
twice the global average due to low demand for eVs in India compared to the total cars sold. If
my battery extrapolation is wrong and Tata Motors can source lithium-ion cells closer to the
lower global average, it strengthens my case to build a no-compromise premium SUV.

To make my assertions real, I had got a quotation from a Tata Motors dealership which, as seen
in the table below, breaks down the tax in the Harrier Diesel XZA+ DT column. The
manufacturer charges the dealership (basic cost) only 55.6% of the on-road price; that is all
Tata Motors gets to keep for having designed, procured parts, manufactured, marketed, and
sold the car! Imagine if most of that remaining 44.4% went towards buying the electric battery
and motor! 

In my super conservative estimate, I have added the price of the 80kWhr battery but did not
subtract the costs of the 2000cc Harrier engine sourced from Fiat, the Hyundai torque converter
gearbox, or the transmission; these components should more than pay for the electric motor and
charging power electronics. I believe the Harrier eV price sans battery could be even lower
than the diesel Harrier.

https://evreporter.com/
https://evreporter.com/
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Let us not forget that the super quiet green eV also offers better ride quality comparable to
much pricier luxury vehicles due to the absence of a noisy engine and related gearbox and
transmission systems.

This car would kill range anxiety without breaking the bank. There are many ideas on how
differently the Tata Harrier eV should be outfitted to compete with the likes of the BMW iX3,
Mercedes EQC, Jaguar I-Pace and other full-size electric SUVs. But the Germans won’t like
the sound of that! (No pun intended).

Mahindra and Mercedes get it

On India’s 2022 Independence Day, Mahindra unveiled its intention to produce 5 full-size
SUVs beginning Dec 2024 with its larger battery-back SUVs. Even their XUV400, built on
the same SsangYong platform as the fossil fuel XUV 300, has been stretched beyond 4
meters to take advantage of the 5% eV GST tax break. Unfortunately, it will be compared
to its slightly smaller cousin the XUV300 which looks and feels similar. 

Source: Mahindra Electric Website

I have imagined a no-compromise Harrier eV with 150kW(201.1BHP) motors and a real-world
range comfortably > 500km (ARAI projected range would be 826.29km for the 80kWhr battery).
For charging speeds, consider 3-phase 32A AC charging (22kW) and 200kW fast DC charging.
This is far more desirable than the already compelling 168BHP diesel Harrier in the market
today. The minor upfront premium for the eV is less than ₹190,000 or a minor 7.71% price
increase for a much smoother yet more powerful driving experience while being green.

Mercedes, with their Indian assembly of the EQS
580 flagship electric, have avoided the sky-high
import duty levied on completely built units (CBU)
but are pocketing the GST tax savings and
charging almost ten million Rupees more than its
fossil fuel S class cousin. 

Source: Mercedes India Website

https://evreporter.com/
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Source: Mercedes India Website

To promote eVs in India, the government decided to lower GST to a more reasonable 5% on
cars of all sizes. The road registration tax for eVs in most Indian states is either zero or a flat
nominal charge, thus again giving back more money to the manufacturers to build a bigger
battery, longer-range eV. Herein lies the opportunity for the car OEM to sell a larger premium
car as an eV with a bigger battery that is comparable in price to the ICE offering in that size
without any compromise on the real-world range.

While many industry experts argue that the government needs to provide additional incentives
to promote the sale of eVs, there already exists a powerful lever with premium eVs. There is
more than enough tax money available to the eV car makers to spend on the bigger battery.
Buyers would gravitate towards the electric versions of their most desirable cars, thus justifying
the domestic GigaWattHour scale battery production, which would tip the scales towards mass
market adoption. 

Call to action for vehicle manufacturers

In the Feb 2023 issue, I will cover the opportunity for
manufacturers to build bigger battery eVs and how eV
adoption challenges can be converted into
opportunities. 

Even with our conservative example of the eV Harrier costing ~₹190k more than the diesel
counterpart, the difference can be quickly recouped. Based on back-of-the-napkin
calculations, an eV Harrier should be able to break even this price after 29,900 km or 18-
24 months. 

If you take cash rebates given by some state governments into account, a buyer can achieve
break-even in just 6-9 months.

The opportunity is there for the taking if Indian car manufacturers turned to eVs to
bolster sales of their premium cars while doing their part to organically spark India’s eV
revolution.

How the eV saves money for the owner each year

eVs are incredibly cheap to drive and maintain; the cost per km is ~₹1/km. Given the present
prices of diesel and real-world mileage of the diesel Harrier, it costs ₹7.7/km to operate with far
more expensive maintenance.

This article has been reproduced from Aditya's LinkedIn, which can be accessed
here. 

The GST rates and the quotation for the TATA Harrier are quoted as were true in early
2021. The numbers in figure 6 refer to that quotation.

Editor's note
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Eicher Motors Limited Ltd, the parent company
of Royal Enfield, has approved an investment of
€50 million for an approximate 10.35% equity
stake in Spain-based Stark Future SL. Eicher
Motors will have a seat on Stark Future’s Board. 

Established in 2020, Stark Future is a European
company focused on performance electric
motorcycles and has several patents on its newly
developed Stark VARG.

Marking its foray into the EV space, Shriram
Pistons & Rings Ltd. will invest INR 78
crores for a 51% stake in the electric motor
company EMF Innovations through SPR
Engenious Limited (a wholly owned
subsidiary of SPRL). 

The proposed acquisition will likely be
completed on or before February 15, 2023.

Ramkrishna Forgings Limited will buy a 51% stake in TSUYO
MANUFACTURING PVT LTD in a phase-wise manner. RKFL will
invest INR 100 crores in Tsuyo in 5 years to achieve a minimum top
line of INR 500 crores. Tsuyo is a Delhi-based start-up manufacturing
EV powertrain solutions.

e-TRNL Energy, a battery tech start-up, has
raised a pre-seed round of INR 7.5 crores from
multiple investors. Speciale Invest led the round.
Other investors include Micelio Mobility and CIIE.
CO. 

e-TRNL Energy has developed a patented cell
manufacturing technology that claims to offer safe
and dense energy batteries with fast charging. 

Ahmedabad-based incubator iCreate has announced the winners of
EVangelise ‘22. 

Gyrodrive Machineries, C Electric Automotive Drives and Fasmho
Energy Systems were awarded the top three positions in the TRL>4
category. Cancrie, Vijigi Energy and Intakt EV Hybrids Pvt ltd bagged
the top three positions in the TRL<4 category.

All rights reserved.
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Revamp Moto has launched e-2W Buddie 25 at
a starting price of INR 66,999. Deliveries are
expected to start in Apr 2023. The Nashik-based
startup has a manufacturing partnership with
Panache Digilife and will manufacture the low-
speed EVs in Thane. The company claims to be in
receipt of letters of intent for 10,000 units in
preorders from corporate customers.

70 km range with a top speed of 25 km/hr
Charges from 0-80% in 1 hr 45 mins
Payload capacity of 120 kg
IP 67 rated, Smart BMS and CAN enabled battery pack
Swappable attachment features like a child seat, saddle stay and saddle bags, insulated box, carrier,
base plate and base rack.

Revamp Buddie 25 features 

Piaggio launched two new electric three-wheelers in
India - Ape E-City FX Max (passenger) and Ape E-Xtra
FX Max (cargo). The launch took place at the Italian
Embassy in Delhi. The Ape E-Xtra FX Max costs INR
345,947 (ex-showroom) and has a claimed range of
115km. The Ape E-City FX Max cargo model comes at
INR 325,794 (ex-showroom Pune). The passenger
model comes with a warranty of 1,75,000 km, and the
cargo variant is offered with a 1,50,000 km warranty.
The warranty period is 3 years.

Under FAME 2 scheme - 7,66,478 EVs have been supported till 19th December 2022 by way of
the demand incentive amounting to about INR 3,311 Crores. The Phase II of the FAME Scheme
commenced on 1st April 2019 with an outlay of INR 10,000 Crores, with 86 per cent of the funds
allocated for demand incentives. 

Light EV Financing firm Three Wheels United (TWU) has partnered with
Piaggio Vehicles to procure 3,300 electric 3Ws over 18 months. TWU will
provide financing solutions for individuals and fleet operators switching to EVs
from conventional engines. Drivers will be provided loans covering up to 100 per
cent of the cost of the vehicle without any collateral, said a statement.

 

Stella Moto, backed by the Jaidka Group, has
introduced its first electric scooter - BUZZ. Starting
at Rs. 95,000/- ex-showroom, the electric scooter has a
range of 90 km and comes with 3 years warranty. 2kW
BLDC motor, top speed of 55 km/h, Lithium Iron–
Phosphate (LFP) battery pack, which contains 4
temperature sensors.

All rights reserved.
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A snapshot of preparations and policy initiatives by various countries
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After relatively muted sales during the pandemic in 2020 and 2021, the ASEAN automotive
markets seem to be picking up. In the first nine months of 2022, the new vehicle sales in the 6
largest ASEAN markets (Indonesia, Thailand, Malaysia, Vietnam, Philippines and Singapore)
increased by around 30% to 2,456,866 units from 1,883,543 units in the first 9 months of 2022.

The automotive industry is evolving at a never-seen-before pace, and
different countries are adapting to the changing dynamics. This write-up by
Dr Deb Mukherji - MD at Omega Seiki Mobility, analyses the policy
initiatives and efforts by the ASEAN countries to build domestic capabilities
in the EV ecosystem and supply chain.

Source: JustAuto

International Renewable Energy Agency estimates that 20 per cent of all vehicles in the
ASEAN region will be electric by 2025. 

There is even more potential for growth considering the region's total population of more than
680 million people and a burgeoning middle class. Automotive manufacturing is mainly led by
Thailand, Indonesia, Malaysia and Vietnam, with a combined 85% share of all vehicles
produced in the ASEAN region.

Let's look at policy initiatives and efforts by leading ASEAN countries to adopt electric vehicles
and carve their place in the evolving automotive ecosystem.

Automotive sales in the ASEAN region

All rights reserved.
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Thailand has embarked on an EV journey with a target of manufacturing 30% EVs out of total
domestic vehicle production (725,000 units/year) by 2030. Several Chinese companies are
looking to enter the space traditionally dominated by the Japanese. BYD has announced a
manufacturing plant in Thailand that is expected to start manufacturing in 2024 with an annual
capacity of about 150,000 units. The government is focused on creating a large-scale EV
manufacturing ecosystem. Since Thailand already has large-scale tier 1 and tier 2 companies,
manufacturing EV parts would be easier. 

On the demand side, EV subsidies of THB 70,000-150,000 per unit have been rolled out along
with reductions in excise, road, and import taxes. The import duty on electric vehicles has been
slashed by 40% on completely built units. 

Thailand

Indonesia, being the world's leading Nickel producer, wants to set up a complete supply chain
for battery manufacturing. I see Indonesia taking the lead in Li-ion battery manufacturing with
CATL and a consortium led by LG announcing an investment of more than $7 billion. Indonesia
wants to become a leading battery player with 130 GWh capacity, out of which 50 GWh will be
for exports by 2030. They expect an investment of $33 billion by 2033 in the battery space.
Indonesia's president Joko "Jokowi" Widodo, recently called for the country to build an industrial
ecosystem for lithium-ion batteries. Subsequently, in 2020, the government banned nickel ore
exports in preparation for the increased demand in the battery supply chain. 

In March 2022, Hyundai Motor Group launched its new automotive plant in Indonesia that will
produce the first locally assembled EV. In June 2022, President Widodo said that the
government has been in talks with Tesla, Ford and other car companies to set up manufacturing
facilities. The Indonesian government is giving a 20-year tax break to companies in the EV
segment. Indonesia aims to export 200,000 EVs by 2025, which will comprise almost 20 per
cent of all its car exports. 

To boost EV sales within the country, Indonesia is planning to introduce purchase subsidies in
2023, said a Bloomberg report. The country aspires to have 2.5 million EV users by 2025.

Indonesia

Vietnam has signed an agreement with China to develop electric cars as well as batteries,
with Vinfast taking the lead with Gotion China. Vietnam’s vast reserves of nickel also make
it a prime candidate for battery production. Vinfast, Vietnam’s largest private conglomerate,
began constructing a facility in December 2021 to produce 100,000 EV batteries annually for
sale and use in its own vehicles. Vinfast could emerge as a challenger to the big names in the
electric car industry with its global aspirations, including starting a factory in the US. It has
announced plans to invest $2 billion to start EV manufacturing in North Carolina and $200 million
to establish a US headquarters in Los Angeles.

Vietnam

All rights reserved.
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Singapore has implemented several incentives to encourage domestic adoption. In 2021, the
Transport Ministry allocated about $31 million in rebates to lower the upfront cost of purchasing
an EV, resulting in an increase in the proportion of EV registrations to 4.4 per cent in 2021. In
addition, the Transport Authority has set a target of installing 60,000 charging points across the
island by 2030 to meet expected demand. 

I see that besides India being at the forefront of EV adoption in Asia, these ASEAN countries
will take the lead in adopting EVs and setting up a supply chain. While China is supporting most
ASEAN countries, only India is taking an independent technology route, with business groups
like Reliance, Tata, JSW, and Suzuki entering the battery and EV tech space. The Indian
government urgently needs to relook into the rare earth policy to reduce dependence on China.
India also needs to set up at least 10 Giga factories for battery production with a capacity of
500 GWh by 2030. 

With the combined market size of India and ASEAN countries and a robust non-Chinese
battery materials supply chain, Chinese dominance can be challenged. 

As energy demand increases significantly owing to the increasing population and purchasing
power of most of the ASEAN countries, it is important for the region to become energy secure.
This is becoming increasingly important, given the shifting global geopolitical situation. Creating
a self-sufficient large-scale electric vehicle ecosystem is the answer to this. 

Government incentives to ramp up demand as well as create a supply chain
Availability of key raw materials like Nickel, particularly in Indonesia  
Availability of already robust automotive components manufacturing ecosystem in Thailand,
Indonesia, Malaysia and Vietnam
Export-driven economies of Thailand, Singapore, and Vietnam.

The key drivers to building a robust EV ecosystem in the ASEAN region would be the
following:

Key challenges to EV adoption would remain the ability of these countries to scale up the
manufacturing, setting up large-scale charging infrastructure, making EVs affordable to the
mass market and creating necessary human resource pools required for the new age industry.

Singapore

Malaysia

Malaysia has set up a rare earth refining facility with help from Japan. Once China cut off
supplies to Japan owing to the Senkaku Islands dispute, Japan invested in Malaysia, and now
Lynas Malaysia BHD is a leading exporter of rare earths.

Concluding thoughts
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44 cells of 280Ah, 3.2V connected in series in one module

9 individual modules connected in series in one rack

9 racks connected in parallel in one 20 feet container

The market is shifting towards the 1500V DC system of BESS. Below is a possible design that
can be used in such a high-voltage system.

280Ah, 44*3.2V = 280Ah, 140.8V i.e. 39.424 kWh/module

44S1P cell configuration in the module

280Ah, 9*140.8V = 280Ah, 1267.2V i.e. 354.816 kWh/rack

396S1P cell configuration in the rack

9*280Ah, 1267.2V = 2520Ah, 1267.2V i.e. 3.19MWh

396P9P cell configuration for the entire 20 feet container

UNDERSTANDING BATTERY ENERGY STORAGE
SYSTEM (BESS) | PART 2 - ADVANCED
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The first part of this series covers the
basics and constituents of BESS in the
Dec 2022 issue of EVreporter magazine. 

In continuation, part 2 explores BESS in-
depth and discusses BESS design and
technical parameters in greater detail.

BESS Design

Inputs for designing BESS

280Ah, 3.2V LFP Prismatic cell is very popularly used in BESS, and the same is considered
for the above design.

44 number of cells connected in series in a module can also be increased to 48 and 52
series. The number of modules per rack can be 8 or 9, depending on the height of the
module and the container selected.

The number of racks in a 20 feet container can be 9 or 10.

Containerised ESS
Representative image

Source: ABB

All rights reserved.
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Below image shows line diagram of a popular type of BESS + Solar system

Battery Thermal Management System (BTMS) - BESS operating without thermal
management in high temperatures can lead to lower battery cycle life. On the other hand,
batteries operating without thermal management in lower temperatures (sub-zero
temperatures) can lead to lower output of energy from the BESS. Hence, keeping the BESS
operation close to the ideal operating temperature of the battery, which is 25±2°C in the
case of Lithium-ion batteries, is imperative. The temperatures sometimes vary from place
to place depending on other environmental conditions such as atmospheric pressure, altitude,
etc.

Duck Curve - The name
duck curve is derived from
the shape of the graph
representing the time of
the day on the x-axis and
energy demand on the y-
axis. In some places, due
to the duck curve, solar
panels are partially
turned off to avoid
damage to the grid. This
situation typically arrives in
places that are heavily
dependent on Solar PV. 

Image by author

During the peak hours, typically sometime during the noon, the generation tends to be the
highest, and if the demand is lower during the same period, a duck curve is expected.

Image source: The Visual Capitalist
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https://evreporter.com/
https://evreporter.com/
https://elements.visualcapitalist.com/the-solar-power-duck-curve-explained/


 

Jan 2023      Page  28

EVreporter | Intelligence. Research. Consulting.

BESS can be made up of any battery, such as Lithium-ion, lead acid, nickel-cadmium, etc.
Battery selection depends on the following technical parameters:

About the author - Rahul Bollini is a Lithium-ion cell and battery pack R&D
expert, working with JLN Phenix Energy. He has industrial experience of over 7
years. Rahul can be reached at +91-7204957389 and bollinienergy@gmail.com.

BESS Capacity: It is the amount of energy that the BESS can store. Using Lithium-ion
battery technology, more than 3.7MWh energy can be stored in a 20 feet container. The
storage capacity of the overall BESS can vary depending on the number of cells in a module
connected in series, the number of modules in a rack connected in parallel and the number
of racks connected in series.

Power Rating (C rate of Charge and Discharge): It is the capability of the BESS to charge
at a certain speed and discharge at a certain speed. It is directly proportional to the power
input and power output, respectively.

Cycle life: It is defined as the total number of charge and discharge cycles that the BESS
can supply during its lifetime by the time it reaches its end-of-life (EOL). Depending on the
life expected from the BESS, batteries such as Lead acid batteries (low cycle life) and
Lithium Iron Phosphate (LFP) batteries (high cycle life) are used.

Depth of Discharge (DoD): It is the percentage of energy discharged from the BESS out of
the total energy storing capacity. Lower DoD can ensure higher cycle life of the BESS.
Generally, the maximum DoD is set at 90% for BESS.

Round-trip Efficiency: It is the percentage of energy delivered by the BESS during
discharging when compared to the energy supplied to the BESS during charging. Flow
battery technology has lower round-trip efficiency compared to Lithium-ion batteries. It
means that higher energy is wasted (during charge-discharge) when flow batteries are
preferred over Lithium-ion batteries.

Usable Energy: For the above-mentioned BESS design of 3.19 MWh, energy output can be
considered as 2.64 MWh at the point of common coupling (PCC). This is calculated at 90%
DoD, 93% BESS efficiency, ideal auxiliary consumption, and realistically considering the
conversion losses from BESS to PCS and PCS to Transformer.

Operating Conditions: The operating temperature is key to selecting the type of battery.
For example, an LFP battery would be considered in areas that experience high
temperatures. In this scenario, using Lithium Nickel Manganese Cobalt Oxide (NMC)
batteries would not be recommended.

Selection of battery type

All rights reserved.
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Lectrix EV, the electric mobility arm of SAR Group, said that
it would add 300 dealerships by mid-2023. The company
started operations in 2022 and currently has 50+ dealers across
14 states in the country, including Delhi, Karnataka,
Maharashtra, Uttar Pradesh, Uttarakhand, and Jammu &
Kashmir. The company is actively focusing on Tier 2 and Tier 3
cities. Lectrix currently has LXS electric scooter in its portfolio.

JLN Phenix Energy, a subsidiary of Singapore-based CLN Energy PTE Ltd, plans to
enter into EV powertrain component manufacturing at its new 3rd manufacturing
unit in Hyderabad with an expected investment outlay of INR 200 Crores. The
company will manufacture components such as hub motors, mid-drive motors, motor
controllers, DC-DC converters, wiring harnesses, and vehicle display units. The
company already has two lithium-ion battery pack plants in Noida and Pune.

Tata Motors' subsidiary TML CV Mobility Solutions has signed definitive agreements with Delhi
Transport Corporation (DTC) and Bengaluru Metropolitan Transport Corporation (BMTC) for the
operation of 1500 electric buses in New Delhi and 921 electric buses in the city of Bengaluru,
respectively. TML CV Mobility Solutions will supply, operate and maintain the 12-metre low-floor air-
conditioned electric buses for a period of 12 years. 

Pune-based Cyantron Synergies has signed an MoU
with the Centre for Material for Electronics
Technology (CMET), Pune, for Joint Research,
Development and Trials of Lithium-Ion chemistries.
Cyantron Synergies says it has planned for its
Gigafactory focusing on the Cylindrical Geometry of
Advanced Chemistry Cells. Cyantron will start its journey
from Lithium Ferrous Phosphate (LFP) cathode material.

Tata Motors signed an MoU with Everest Fleet Private Limited for the
delivery of 5000 XPRES-T EVs. The company handed over 100 cars on
14th Dec 2022. 

Exponent Energy and Park+ announced a partnership to deploy 1,000 charging zones across
India by the end of 2023, starting with Bengaluru. The partnership will help Exponent to build the
e^pump network by leveraging the real estate and public parking spaces accessible to Park+. The
charging stations will be branded as “Park+ EV Zones powered by Exponent”. 

Bengaluru-based 3ev Industries has entered into an exclusive Partnership Agreement with ETG
Logistics, a division of Export Trading Group and Forsee Power (both part of the trading company
Mitsui Group) for the production and sale of EVs in Africa and Latin America. 

In a separate update about 3ev, Perpetuity Capital, an NBFC, has entered into an
agreement to finance electric 3-wheeler cargo vehicles manufactured by 3ev
Industries that will be owned and operated by 3eco Systems for last-mile logistics.

All rights reserved.
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Honda e:Swap stations (by Honda Power Pack Energy India) have been
installed and started operations at five Bangalore Metro Rail Corporation
Limited (BMRCL) stations in Bengaluru - KR Market, National College,
Banashankari, Trinity, and Baiyappanahalli. 

Initially, this service is only for electric auto rickshaws that can work with a
Honda Mobile power pack.

Servotech Power Systems has signed an agreement with
the National Solar Energy Federation of India (NSEFI) to
undertake the complete implementation of a Solar-powered
EV Charger-enabled carport as part of a pilot
demonstration. The carport is proposed to be installed at the
Ministry of New and Renewable Energy’s premises in Delhi,
which will help gauge to replicate the setup at other
strategic locations.

Pune-headquartered EKA Mobility, a subsidiary of Pinnacle Industries Limited,
has received the CMVR certification for its 2.5-ton GVM electric light
commercial vehicle from the Central Institute of Road Transport (CIRT). EKA also
recently announced its collaboration with AAM - American Axle & Manufacturing,
who will supply the e-Beam axle for the vehicle. 

NAE Mobility, a Bengaluru-based electric vehicle start-up backed by one of the country's oldest bus
makers - Azad Coach Builders, plans to enter the Electric mobility space. The zero-emission products
from NAE will be available in both fixed and swappable battery solutions, catering to both personal and
commercial purposes with an intended launch of H1 2023 for their electric three-wheeler cargo and
passenger vehicles, followed by the introduction of electric two-wheelers in H2 of 2023-24.

Gulf Oil Lubricants India Limited, a Hinduja Group
company, announced an exclusive partnership with
commercial electric vehicle maker Altigreen Propulsion
Labs to supply EV Fluids like brake and gear oils. Gulf
introduced its range of EV fluids in September of last year.
AGP Gear Oil would soon be available at Altigreen sales and
service channels. This and other Gulf EV Fluids will now
power Altigreen’s cargo electric vehicles.

Okaya Electric Vehicles has announced the launch of
its first showroom in Sri Lanka. This showroom displays
the complete range of Okaya EVs. In addition, the
company also announced the launch of an electric bike in
partnership with douglas & sons (pvt) ltd.

All rights reserved.
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CCS Software Stack - It is the world’s number 1 software stack for e-mobility applications,
which is deployed in more than 1,000,000 vehicles globally.

Battery Management System - We have developed battery management solutions for
leading OEMs. Our BMS is optimized to deliver maximum range with a solid-state design
that provides high current/power and reduces overall system costs, with utmost safety for
both low-voltage and high-voltage applications.

Fast Charge Junction Box (FCJB) - A combination of our Combined Charging System
(CCS) Software Stack embedded in the Electric Vehicle Charge Controller (EVCC) with high
voltage contactor control, which facilitates communication between EVSE and the vehicle.

AMP's Energy Management Unit (EMU) - EMU integrates ultra-fast DC charging (500A),
DC-DC converter, power distribution unit, and bi-directional onboard AC charging into a
single platform, providing optimal charging experience, monitoring, care, and performance
of batteries. This compact unit saves space and reduces the vehicle’s overall weight,
thereby improving range. EMU utilizes the latest SiC and magnetics technologies to
drastically reduce the power electronics packaging volume. 

Power Wall on Wheels - Electric mobility applications are increasing the load on the grid
by 30% approximately. AMP helps harness the energy on the vehicle and empowers V2G
(vehicle to grid). This allows EVs to supply electricity back into the grid. V2G will also
generate several new revenue streams shortly.

Our solutions can be curated as per specific customer needs in micro-mobility, automobiles,
ride-sharing, drones, heavy-duty machinery, and high-speed and hypersonic transportation.

AMP'S COMPACT ENERGY MANAGEMENT UNIT
HELPS OEMS SAVE USD 500 PER VEHICLE

AMP is an LA-based energy management solution provider for e-mobility,
and more than 1 million vehicles are running on the road with their
solutions deployed. The company recently announced the closure of its
Series A investment round of $17.25 million. We got in touch with Dr Jiaqi
Liang, VP – Hardware at AMP, to learn more about the relevance of their
work and offerings.

EVreporter | Intelligence. Research. Consulting.

Jan 2023      Page 32

What are the different solutions offered by AMP for electric mobility?

Tell us about the need for energy management in electric vehicles and AMP solutions
for efficient energy management.

The battery is the heart of electric vehicles and provides energy for transmission. Improper
energy management leads to inefficiency and safety issues. The industry, OEMs in particular,
takes a huge hit as billions of dollars are wasted in mitigating these problems. A perfect blend
of hardware and software with proper control and monitoring systems is vital to energy
management.
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For EV applications, AMP provides an energy ecosystem that is a combination of hardware and
software, backed by cloud technology to monitor and analyze the battery performance
continuously, enabling predictive maintenance and optimized energy usage. Our cloud-based
system coordinates different demands of battery assets, such as effective charging,
recommending optimization through an integrated digital platform, and enabling real-time
monitoring of its health and performance. The battery diagnostics data generated by ampBI
(AMP Battery Intelligence) can also support battery life, reuse, and recycling decisions.

Please tell us more about the EMU (Energy Management Unit) and what kind of
efficiencies does it help manifest?

EMU is designed to provide system efficiency and performance at lower costs. It saves volume
and increases the range of vehicles. Using Wolfspeed's E-series silicon carbide MOSFETs,
EMU unlocks higher power density and efficiency, better platform scalability, and precise load
control through improvements in cabin space, load times, and cost reductions. This collaboration
allows AMP to optimize vehicle performance, charging, and cost further. 

The EMU saves 67% volume when compared to other OEMs. It also provides more
than 95% efficiency even at full load. As a result, we reduce the power electronics
packaging volume and enable savings of approximately $500 per vehicle when
embedded in vehicle architecture. 

What kind of vehicles are AMP energy management solutions suitable for?

AMP’s solutions are suitable for all kinds of two-wheeler and four-wheeler applications,
including passenger, commercial and heavy-duty. Our technology is embedded in the top
electric mobility giants.

How does the EMU work? Please explain the working principle.

The EMU abstracts out the complex charging communication and power control
interfaces into the simple vehicle CAN network and a single DC output to the vehicle high
voltage battery. The EMU can accept either AC or DC charging power input and can also
deliver power back to the grid or standalone loads through reverse power flow control.

When a wayside charger is plugged in, the EMU detects the event and starts communicating
with the charger. From the received information, the EMU can determine whether it is an AC or
DC charger and initiate the corresponding charging sequence. When the V2L (vehicle to load)
mode is initiated, the EMU will convert the DC power from the onboard high-voltage battery into
an AC V2L output. The leakage current on the V2L output is safely monitored to mitigate any
shock hazard.

The EMU also conveniently integrates the power distribution unit and a DC/DC converter to
power the vehicle’s remaining high voltage loads, the 12V battery, and electronics. The EMU is
at the heart of the energy management of an electric vehicle.
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What are the major SaaS services the company is planning to offer?

Being battery experts, AMP is actively curating a cloud-based solution to understand the State
of Health (SoH) of the battery pack and optimizing the battery performance to safeguard it from
various malfunctioning. ampBI (AMP Battery Intelligence) is going to provide battery analytics as
a service to the OEMs and fleet owners enabling them to get the maximum out of the battery
pack. Machine learning based optimizations are going to save billions of dollars burnt in recalls
by predicting the anomaly in advance, increasing the safety of the vehicle manifolds.

ampBI is highly flexible. It is easily embedded in modern-day telematics and vehicle data
provider applications to provide meaningful insights optimizing the SoH (State of Health) of the
battery pack. This 'easy-to-use' platform interface is equipped with interactive dashboards
enabling the users to take preventive and corrective measures saving irreversible damage to the
battery's health.

Source: AMP

Source: AMP
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Mahindra to locate an EV manufacturing plant in Pune. Maharashtra has
approved Mahindra & Mahindra's investment of INR 10,000 crores for electric
vehicles under the state government's industrial promotion scheme for EVs. The
investment will be made over a period of 7 to 8 years to set up the facilities for the
development and production of Mahindra's upcoming electric SUVs under the
electric-only brand BE (born electric), based on the INGLO EV platform.

HYM Drive Systems, a JV between Hero Motors and Yamaha Motor Co., Ltd. (Japan), inaugurated
its manufacturing facility at Hero E-Cycle Valley in Ludhiana. HYM will start production in Q1
2023 with a capacity of 3,00,000 motors per annum in Phase 1, and the product would be sold to the
global markets through Hero and Yamaha’s OEM network.

Honda will launch a new light commercial EV in the spring
of 2024 in Japan based on Honda's light van, "N-VAN", a light
commercial van launched in 2018. The N-VAN features a
large-capacity luggage space, an easy-to-use luggage space
realized by eliminating the centre pillar on the passenger
side, and a high degree of arrangement. In addition to
commercial use, such as last-mile delivery in cities, the
company aims to create an EV that fits in with Japanese
lifestyles by responding to everyday use by customers. 

Panasonic Energy and Lucid Group entered into multi-year agreements to supply batteries for
Lucid’s luxury EV Lucid Air and its upcoming Gravity SUV. The agreement marks a milestone in
Panasonic’s plans to expand production of lithium-ion EV batteries beyond Japan and into the U.S.,
with production coming from both a facility in Japan and expected future production from its
recently announced battery production facility in De Soto, Kansas.

German company Volektra introduced their latest invention,
"Dragon", a compact and powerful synchronous motor which is
completely magnet free and does not compromise on performance or
cost  - the company said. At 13kg, Dragon provides 26KW power
and more than 90Nm torque. It can reach speeds of more than 8000
rpm with significantly higher efficiencies than PMSM motors. This
platform offers other possibilities, including sensorless control over the
full range and sensorless temperature measurement.

Jupiter Group (manufacturer of railway wagons and
passenger coaches) is set to foray into the commercial EV
segment. The group's newest subsidiary, Jupiter Electric
Mobility (JEM), will launch 2 e-LCVs at the Auto Expo 2023.
In May 2022, California-based GreenPower joined forces with
Jupiter Wagon Group to bring GreenPower's EV Star CC to the
Indian Market.
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SOARING LITHIUM PRICES IGNITE A GLOBAL 
ENERGY WAR

With the rapid growth of new energy vehicle sales and lithium as an important raw material for
power batteries, its demand continues to rise. Public information shows that more than 60% of
the lithium mined globally in 2021 was used to make power batteries. In power batteries,
lithium carbonate alone accounts for nearly 40% of the manufacturing cost, and the cost of
power batteries accounts for about half of the cost of the whole vehicle. The rapid imbalance
between supply and demand led to a sharp rise in the price of battery-grade lithium carbonate.

In nature, lithium mainly exists in the earth's crust in the form of compounds, and the form of
lithium ore can be divided into Salt Lake brine, hard lithous lithium ore, and lithium clay ore.
Hard rock lithium ore is important due to the relatively low mining cost, followed by salt lake
brine. These two lithium ores are also the most important sources of lithium raw materials.

Recently, a report concluded that the average spot price of battery-grade lithium carbonate has
risen, hitting a record high. Behind the tight supply and demand relationship reflected by the
price, the entire industrial chain, from the extension of new energy vehicle manufacturing to the
production of upstream raw materials, has been added to the layout of lithium resources.
Around the 'white oil' of the new era, lithium has opened a new energy battle.
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Chinese-funded enterprises are ahead

Cumulative li-ion battery 
demand forecast for EV+ESS 
applications in GWh

Data source: Bloomberg

According to data released by the US Geological Survey, as of 2021, the total amount of
global lithium resources is 89 million tons, and the proven reserves are 22 million tons. 
 Compared with the 100,000 tons of lithium resources in 2021, the existing lithium reserves can
fully meet the demand in the future. 

Neeraj Kumar Singal, Founder and CEO of Semco Infratech,
discusses the current efforts by countries and corporates to secure their
future energy requirements where Lithium is set to play a critical part.
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At present, the South American "lithium triangle", composed of Bolivia, Argentina, and
Chile, has a total of 57% of the proven lithium resources, which is mainly brine from salt
lakes. 

The United States and Australia have 10% and 8% lithium reserves, respectively,
mainly in the form of lithium ore. China's lithium reserves are only 6%, and 80% of
them are salt lake brine.

Although the "lithium triangle" occupies half of the lithium reserves, not many have been put
into production due to mining technology and environmental restrictions. In addition, the United
States policy on the development of lithium batteries has been uncertain, and the domestic
environmental pressure on energy extraction and processing is large, so lithium production is
also very limited. Relatively speaking, Australia's lithium resources have become the
world's most important source of lithium product supply because of its high-quality, low-
cost hard rock lithium mine and perfect infrastructure.

For example, the Greenbushes mine in Western Australia, the world's largest and highest-
quality spodumene mine, is owned by Telison Corporation, which is 51% owned by Chinese
lithium giant Tianqi Lithium. In May 2018, Tianqi Lithium spent another 25.9 billion yuan to
acquire a 24% stake in Chilean lithium giant SQM, making it the company's second-largest
company. However, in 2020, due to the debt ratio once as high as 80%, Tianqi Lithium had to
sell the equity of Telison.

Another company, called Ganfeng Lithium, has been overseas since 2015. Through the batch
acquisition, Ganfeng Lithium acquired a 50% stake in the Mt Marion project owned by
Australia's RIM and plans to double the lithium concentrate capacity to 900,000 tons a year by
the end of this year through expansion.

Chinese companies have also targeted South America and Africa, and the nine known lithium
mines in Africa are controlled or underwritten by Chinese capital. Among them, Ganfeng
Lithium won half of the shares of the Goulamina project in Mali, a landlocked country in West
Africa, China Mining Resources controlled the Bikita project in Zimbabwe, and Arcadia,
another project in Zimbabwe, was taken over by Huayou Cobalt.

The price has increased 14 times in 2 years and car companies are busy looking for
lithium

From 40,000 yuan/ton in October 2020 to 590,000 yuan/ton now, the price of battery-grade
lithium carbonate has increased by more than 14 times in 2 years. The soaring cost of
upstream raw materials has also forced midstream manufacturers and car companies to join
the competition for lithium resources, and CATL has taken the lead due to its 'advanced'
resource awareness.

However, the distribution of lithium resources is not even, resulting in the global competition for
lithium mines, completely concentrated in specific countries and regions.
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As early as 2016, CATL acquired part of the equity of North American Lithium and later
completed the holding in March 2018. In September 2019, in order to acquire 8.5% of the
shares of Australian lithium mining company Pilbara Minerals, CATL invested 55 million
Australian dollars, successfully becoming its third largest shareholder; A year later, CATL
invested 8.58 million Canadian dollars in the Canadian mining giant Neo Lithium.

CATL issued another announcement in April 2022, saying that its holding subsidiary 'Yichun
Times' successfully bid for the prospecting right of ceramic clay (containing lithium) in a mining
area in Yifeng County, Jiangxi Province, with a price of 865 million yuan. So far, CATL has
completed lithium resources throughout Guizhou, Sichuan and Jiangxi alone.

As the two brands with the highest sales of new energy vehicles in the world, BYD and Tesla
are also trying to expand upstream to avoid the soaring cost of battery raw materials. 

At the beginning of 2022, BYD was reported to bid for the exploration rights and production
rights of a lithium mine in Chile for US$61 million. Still, due to the obstruction of local
administrative departments, it was unable to reach a deal. Subsequently, in March 2022, BYD
took out 3 billion yuan of strategic investors in the domestic mining enterprise Shengxin Lithium
Energy and obtained more than 5% of the latter's equity. The product sales of Shengxin Lithium
Energy reached 42,000 tons in 2021, but this is not BYD's largest investment.

In May 2022, it was reported that 'BYD has found 6 lithium mines in Africa, and all of them have
reached the intention of acquisition', and 'according to BYD's internal calculations, in these 6
lithium mines, the ore grade of 2.5% lithium oxide has reached more than 25 million tons, which
can be converted into lithium carbonate up to 1 million tons.' This figure is enough to cover
BYD's capacity demand in the next 10 years.

Unlike BYD, Tesla is not directly involved in the exploration and production of upstream lithium
mines but places orders with upstream lithium suppliers in a cooperative manner. In February
2022, for example, Tesla signed a five-year agreement with Australian lithium supplier
Liontown Resources to secure no less than 100,000 metric tons of spodumene
concentrate per year.

By March 2022, Australian lithium miner CoreLithium also announced a supply agreement with
Tesla, promising to supply Tesla with 110,000 tons of spodumene concentrate over the next
four years. In addition, there are rumours that when domestic lithium mining giant Tianqi
Lithium launched its IPO in June 2022, Tesla also planned to participate in the subscription of
shares in Tianqi Lithium.

It should be noted that compared with the lithium exploration and production rights obtained by
Tianqi Lithium and Ganfeng Lithium through equity participation or holding earlier, most car
companies, such as Tesla, only obtain the underwriting rights of lithium mine projects. That is,
the lithium mine suppliers who cooperate are required to guarantee to provide a certain amount
of lithium ore products in the future, but they cannot form constraints on procurement costs.
Therefore, even Tesla, the world's number one, can only ensure that future production capacity
will not be seriously affected by the skyrocketing cost of battery raw materials.
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A protracted battle for lithium

If we compare the time when mining companies entered overseas lithium mines and the change
curve of domestic lithium carbonate prices, a very prominent problem will be found: it is clear
that Chinese mining companies began the layout of lithium mines 6 or 7 years ago, why
are lithium mine prices still rising outrageously today? The answer lies in the cyclicality
of lithium mines.

After the rapid rise in demand caused by new energy vehicle manufacturing, even if the supply
of upstream raw materials has a certain margin reserve before, it is difficult to quickly fill the
market gap in a short period of time. Therefore, even if global mining companies and car
companies accelerate the purchase of lithium resources, the global lithium supply
shortage pattern will continue for 2 to 3 years.

In addition to the industry cycle and the internal competition of upstream, middle and
downstream enterprises, lithium mine development has also been interfered with by some
external resistance.

EVreporter | Intelligence. Research. Consulting.

Canada's Ministry of Innovation, Technology and Economic Development has asked three
Chinese companies, China Mining Corporation, Shengze Lithium and Zanger Mining, to divest
or cancel their equity investments in Canadian lithium mining companies, citing 'threats to
Canada's national security and critical mineral supply chains'.

It is enough to see that the energy war around lithium mines has risen to the international level.
In the future, lithium mines are very likely to be like oil as a strategic resource to influence
global economic development and even political pattern. From the current point of view, the
control of lithium resources will also have a greater impact on the entire industrial chain of
mineral reserves, product development and downstream applications. In the past few years,
there have been voices that 'new energy vehicles will soon replace fuel vehicles'; perhaps this
view is just based on optimism about the development of new energy vehicles. However, in the
upstream energy competition, we can see that new energy manufacturers that rely
heavily on power batteries do not have the ability to stand alone. 

 The author can be reached at nks@semcoindia.com

Img source: riotimesonline

In September 2022, South America's lithium
triangle — Argentina, Bolivia and Chile
announced they were considering setting
up a 'Lithium OPEC' similar to the
Organization of the Petroleum Exporting
Countries (OPEC) to control lithium sales
prices by jointly limiting lithium mining capacity.
According to 'LatePost', the specific plan of the
Chilean government is to intervene in the
lithium exploration and construction stage and
cut and sell lithium mining rights to reduce the
shareholding ratio of a single enterprise in
lithium mine projects. 
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