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Hydrogen Fuel Cell Vehicles:

Move Towum' and Green India

To strengthen the Government of India's commitment to the adaption of clean and green
energy choices, the Toyota Kirloskar Motor Pvt Ltd along with the Indian esteemed
Organization in the field, the International Center for Automotive Technology (ICAT) launched
the first hydrogen fuel-based vehicle in India. The pilot project is launched to study and assess
the performance of the hydrogen fuel cell-based vehicle named Toyota Mirai in Indian climate
and road settings. The project is supposed to be the evaluation study of the most advanced Fuel
Cell Electric Vehicle (FCEV) to fulfill the future mobility needs of Indian customers.

April 2022 Edition

As the world needs a quick energy shift from conventional fossil fuels to renewable energy
choices like hydrogen and thus the move will give a push to sustainable mobility in India and
make India an energy self-reliant country by 2047.With the rising demand for urban mobility
and road transportation in India, the industry is ready with tremendous opportunities for the
adaptation of green hydrogen as a fuel to help in the decarbonization of the sector.

To provide the required policy support to the project, the Ministry of Road Transport and
Highways has also amended the Central Motor Vehicles Rules 1989 and notified the guidelines
related to the Safety Evaluation of Vehicles being propelled by Hydrogen Fuel Cells in 2020
and allowed 18% blending of hydrogen with CNG as automotive fuel on Indian roads. The

move has facilitated:

Sustainable Environment

Promotion of Hydrogen
Fuel Cell Based Vehicles
in India

Energy Efficiency
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The Hydrogen fuel-based FCEVs are the best zero-emission mobility choices present in the
contemporary world. lts availability as a renewable energy source is abundant in form of
biomass. Thus, the Government of India's Ethanol Blending Program 2020-25,
has set to provide due
support to the availability of . .
this clean and affordable Fuel Cell Electric Vehicle
fuel choice for India's future
energy requirements. The
Ministry of New and
Renewable Energy is also
playing a crucial role in
strengthening the
Hydrogen-based fuel cell
development in the country
under the Renewable
Energy Research and
Technology Development
Programme.

As per the estimates of the
Government of India, the
hydrogen fuel cell-based
electric vehicles will be scaled

in the country after the

Energy Leading to Zero successful implementation of
self-reliance Emission Solution the pilot project and provide
clean and cutting-edge
mobility to the Indian
customers. This will also create
sustainable employment
opportunities in the Indian
employment market while
establishing the refuelling
station infrastructure across
Spread Awareness the country.

about Green Hydrogen
and FCEV Technology The major significance of the

development and adaption of
Hydrogen Fuel Cell Vehicles in
India over time will be:
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With the rising global trends in
electric mobility along with the
reduced cost of batteries and
up-gradation in infrastructure
and performance, the
demand for EVs in India is also
picking up the momentum.
The Indian Automobile
industry scenario concerning
electric vehicles (EVs) has
shown a continuous
encouraging trend since
2020, as for the first time, the
EV registration in India crossed
50,000 units in December. But
still, this accounts for less than
3% of overall vehicle

purchases in the country and
needs to go far. Despite all the
efforts, the industry still faces
some challenges in its quick
acceptance and adaptation by

the Indian masses.

—

Lack of Charging
Infrastructure

Irregular Supply
Chain of Raw
Material

[

Availability of
Skilled Human
Resource

\ Lack of Technology

Research &
Development

Lack of
Investment

Besides these challenges, the
government of India through schemes
like Faster Adoption and Manufacturing
of Hybrid and Electric Vehicles (FAME)
and continuous enhancement in
charging infrastructure, availability of
raw material for Battery production,
and other production linked schemes
provides the much-needed policy
support. This will strengthen India's
strategic and economic positioning
around the globe in electric mobility
and help the Indian customers to be
ready to adapt next-generation
Hydrogen Fuel cell Vehicles for their
daily mobility needs.
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Production Link Incentive Scheme for Automobile
and Auto Component Sector

‘

The production Linked Incentive (PLI) scheme for the Automobile and Auto Component industry
has seen a budgetary allocation of Rs 25,938 crore from the union government. The move is
resonating with India's commitment to becoming Atmanirbhar in the manufacturing of automobile
and auto components and thus started showing results for the overall growth of the industry and is
expected to generate 7.6 lakh new employment opportunities in the sector.

Recently under the scheme, the industry has attracted an investment proposal of Rs 74,850 crores
against the estimated target of Rs 42,500 crore over 5 years where the incentives will be based on
sales determination of Indian manufactured products in the sector from 1% April 2022. The move is
a leapfrog toward achieving India's ambitious goals of becoming one of the clean, safe, advanced,
and sustainable automobile and auto component industries around the globe.

The scheme is designed for both existing automotive companies and new entrants in the business
of automobile or auto component manufacturing. It is implemented in two components and the
performance of both the components have shown the enthusiastic result for the sector:

1. Chqmpion OEM Sales value linked component for
(Original Equipment Battery Electric and Hydrogen Fuel Rs 45,016 crore
Manufacturers) Scheme Cell Vehicles in all segments.

2. Champion Incentive Sales value linked component for
Scheme Advanced Automotive Technology
vehicle components, Completely/
Semi Knocked Down kits, 2-
Wheelers, 3-Wheelers, passenger
vehicles, commercial vehicles and
tractors vehicle aggregators,
automobiles for military use, etc.

The Champion Incentive Scheme is designed to cover the vehicle's manufacturing which the
government may prescribe as other advanced automotive technology components based on the
future course of technological developments and research. The scheme has a steller effect on the
growth of the sector through financial incentives and increases domestic manufacturing of
Advanced Automotive Technology products (AAT). It is also capable of attracting investment toward
the automotive manufacturing value chain at par with global standards.
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- , Production Linked Incentive
L — Y. Scheme for Automobile
e Sector

( = % Union Cabinet approves Production Linked Incentive (PLI)
B) Scheme of ¥ 25,938 crore for the Automobile Sector

‘;{Lﬁ‘) Will create Advanced Automotive Technology Global Supply
/" Chain in India

(ﬂ@n) Big boost to Electric Vehicle manufacturing in India

(9‘) Incentive Payout upto 18% of the sales value

€) Bring in investment of ¥42,500 crore

() Will lead to incremental Production of ¥2,31,500 crore

¢) 7.5 lakh jobs to be created

The scheme is targeted to benefit the advanced automotive technology vehicles and auto
component manufacturers where at the current level the local supply chains are dormant, weak,
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ordo not exist at all. For the battery EVs, the incentives under the scheme will be provided to only
those who will meet the criteria of FAME Il and other government notified schemes over time. The
targeted beneficiaries for this scheme under the Ministry of Heavy Industries and Public Enterprise
are:

Automobiles and Automobiles and

Automobiles and Auto Auto Auto
Components for flex Components for Components for
fuel engines and CNG and LPG Hydrogen Fuel
components parts and Cell Vehicles and
components their components

Basic Criteria for the Eligible Automotive Companies :

1. Existing Automotive Minimum Revenue of Rs 100 Billion and Global
Manufacturing Company Investment in Fixed Assets by Company or its Group
Companies will be Rs 30 billion

2. Existing Auto Component Minimum Revenue of Rs 5 billion and Global
Company Investment in Fixed Assets by Company or Group
Companies will be Rs 1.50 billion

3. New Non- Automotive Global Net Worth of Rs 10 billion as per the audited
Investor Company Financial Statement as per filing of 31" march 2021
and should be committed to investing Minimum
Amount as per New Domestic Investment Conditions
over 5 years.

Thus the scheme provides a comprehensive package for the growth and development of the sector
and is well equipped to bring new investments on board for sustainable mobility. It will help the
Indian manufacturing industry and the sector to cut down its cost vulnerabilities and address the
existing technological constraints. The structure of the scheme is encouraging for all the
stakeholders involved in the process and will help India to enhance the competitiveness of
Indigenous Advanced Automotive Technology products across the globe.
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Flex-Fuel Vehicles: ing Sustainable Fuel

To provide a major push for the flex-fuel vehicles in India, the Ministry of Heavy Industries has
included some of the flex-fuel engine components into the Production Linked Incentive scheme
issued for the Automobile and Auto Component sector. The auto components that can run up
to 85% ethanol fuel (E85)are included under the eligibility list of Advanced Automotive
Technology components for incentives. The components defined as eligible products for
incentives in Flex Fuel Engines are:

Bsé6 Complaint Flex Fuel Engine with capacity of running upto 85% Ethanol blending i.e. E85

Heated Fuel Rail for Flex Fuel Engines

Heating Elements

Heating Control Unit

Electronic Control Unit of minimum 32 bit processor

Ethanol Sensors

Flexible fuel engines are the ones, which have internal combustion engines having capabilities
of running on gasoline as well as a blend of gasoline and ethanol or ethanol only. Thus, the
move is to provide a sustainable transportation choice for Indian automobiles that can also be
inline with the success of India's Ethanol Blending Programme 2020-25. The Ministry of Road
Transport and Highways have already notified the G.S.R. 682 (E) to provide supporting
guidelines related to mass emission standard for Flex Fuel engines operating as E85 and
E100(100% Ethanol Blending) vehicles on Indian roads.

As per the Government of India mandate, the aim of achieving Flex-fuel engine availability
with E10 (10% Ethanol Blending) capabilities is by 2022 whereas the E20(20% Ethanol
Blending) capability will be achieved by 2025 at the pan India level. As per the statistics, a 20%
drop in hydrocarbon emission is expected with the rollout of E10 and E20 ethanol-blended
fuels in Flex-fuel vehicles across the country.

At present, in India, no automobile is available that is fully working with Flex-fuel engines, and
thus needs to promote its advantages and incentives the manufacturers through various policy
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frame works. The recent announcement of the Minister of Road Transport and Highways to
start manufacturing Flex-
fuel vehicles in India with

in the 6 months and giving Flex-fuel vehicle in India
hope to Indian customers
that the automobile : Toreduce dependence on petroleum-based fuels,

companies will soon emphasis is also being laid on adopting flex-fuel vehicles

manufacture the vehicles
with E100 capabilities
also. Till then, the
government will work on
strengthening the ethanol
pumping stations and
related infrastructure in
the country.

As ethanol has a hygroscopic tendency and absorbs moisture, thus there are many practical
challenges in the rollout of flex-fuel engines with ethanol blending. Some of these are as
follows:

Attract moisture and Result in deposit of
cause contamination in impurities at the bottom Loss of fuel efficiency
the engine of the fuel tank

Infrastructure constraints
as 50% of total Indian
pump capacity do not

support ethanol blending

Optimization of engine to
support higher ethanol
blending in future

Availability of flex fuel
engine components

Durability and
maintenance
requirements
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To start manufacturing flex-fuel vehicles, automobile companies must be needing to
significantly change their existing assembly line, and due to varying availability of ethanol
across different Indian states make its adaption more challenging. To this, the continuous up-
gradation of the sugar mill's infrastructure and its related supply chain must need huge
investments and upgrade from respective state governments to ensure the continuous
availability of raw materials.

In India, at present only about
2% off vel requirement from

. . Reduction in
the transportation sector is met Import Bill of
by bio fuels such as ethanol, ezl Fuelk
and thus have a vast
opportunity in the field for

research, development, and Reduction in
. Greenhouse
production. To counter the Gase Emissions

continuous hike in fuel prices at
the global level, India's
transportation sector requires
flex-fuel engines with the
capa.blll’ry of E100 to be Effectively handle
sustainable enough. Some of the Climate

. Change Scenario
the major advantages of
promoting Flex-fuel vehicles

among Indian customers are as

under:
Overall this will check the drain of the foreign reserves used in the import of fossil fuels and also

help India to meet the Nationally Determined Contributions outlined in the Paris Agreement.
Around the globe, the flex-fuel systems are already proved their significance and thus provide
a successful case study
for the adoption of such
engines on Indian roads.
It will also help India to
take a sustainable path
of economic as well as
environmental
prosperity to provide a
much cleaner solution to
India's rising urban
mobility needs over
time.
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https://pib.gov.in/PressReleasePage.aspx¢PRID=1811833

https://pib.gov.in/PressReleaselframePage.aspx2PRID=1777243

https://pib.gov.in/PressReleasePage.aspx¢PRID=1785557

https://www.livemint.com/industry/infrastructure/govt-targeting-construction-pace-
of-50-km-a-day-for-national-highways-11647089924405.html

https://www.moneycontrol.com/news/automobile/flex-fuel-and-indias-road-map-
what-you-need-to-know-7429441.html

https://morth.nic.in/sites/default/files/notifications_document/Notification no_G_S
_R 682 E dated 12 07 2016_regarding_Mass_emission_standards_for_Flex_Fuel

0.pdf

https://www.niti.gov.in/sites/default/files/2021 -
06/EthanolBlendinglnindia_compressed.pdf
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About Us

AG was established in the year 1998. In the due course of time AG has become multi-functional, multi-disciplinary
organization offering a wide range of consultancy services to multiple sectors for implementation of projects under one
roof from “Concept to Commissioning” AG shareholders has track record in the development of mega projects in country
& overseas in field of sports, hospitality, tourism, flood management, turf farms, F&B, real estate, fashion & clothing,
import & exports, chemical & fertilizers.

The integration and coordination of our in-house experts delivers the pragmatic, valued solutions expected in the markets
of today. Quality and Service delivery are key elements of AG Group corporate philosophy and are upheld by a
professional management team. The highly motivated, experienced and multi-disciplined team, plans, develop and
implement that meet, and often exceed client expectations. We can synergies our experience with your projects to make ita
success.

Disclaimer Contact Details

The documentation created is by using information available on public domain as +91-11- 45356553, 54 @ +91-9810046249
general in nature. It does not address to any particular situation or source. ) ) .
However, the information received from these sources is believed to be reliable. 8 info@aggrp.in @ www.aggrp.in

This information might be partially amended and it's also subject to revision.
* New Delhi  * Mumbai % Hyderabad % Imphal
A G Horizon Pvt. Ltd. does not make any warranties, expressed or implied, as to

the accuracy of such information. We do not accept any liability whatsoever, for
any direct of consequential loss arising from this document or its contents.
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