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Current Context
India is planning to invite bids to set up green hydrogen manufacturing and
utilization hub, for fertilizer and steel plants to achieve the investment target of

X8 trillionand creation of over 6 lakh jobsin the green hydrogen sector by 2030.
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What is Hydrogen?

Black/Brown/Grey hydrogen- It is produced via

Hydrogen is a clean alternative to methane, also coal or lignite gasification (black or brown), or via
known as natural gas. It's the most abundant a process called steam methane reformation
chemical element, estimated to contribute 75% (SMR) of natural gas or methane (grey). These
of the mass of the universe. Types of hydrogen tend to be mostly carbon-intensive processes. It
depend uponthe process of its formation: currently accounts for 95% of the total production

in South Asia. [ )
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® Green hydrogen- It is produced by electrolysis

Blue hydrogen- It is produced from of water using renewable energy (like Solar,
natural gas or coal gasification combined Wind) and has a lower carbon footprint. The
with carbon capture storage (CCS) or carbon intensity ultimately depends on the
carbon capture use (CCU) to reduce carbon neutrality of the source of electricity.

carbon emission. The byproducts are water and water vapour.



Hydrogen Fuel Trains: The Indian Railways Organization for
Alternate Fuels (IROAF) has called for proposals to develop a
hydrogen fuel cell-based hybrid power train to convert the
700 HP diesel-hydraulic locomotives operating on the Kalka-
Shimla narrow-gauge stretch in Himachal Pradesh. Alstom's
CoradiailLint hydrogen train ran for the first time in France.

Hydrogen Fuel Buses: NTPC has issued a global request for

expressions of interest (Eol) to supply 10 hydrogen fuel cell-

based electric buses and 10 hydrogen fuel cell-based

electricvehicles in Leh and Delhi.

Already there are cars that run on hydrogen fuel cells in
multiple countries, for example, DHL uses a fleet of 100 'H2
panelvans'in Germany.

Hydrogen refueling infrastructure is also available in
Japan having 96 public hydrogen refueling stations and
United States have 42 such stations.
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Other Significance of Green Hydrogen
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The intermittent nature of renewable energy, especially wind, leads to grid instability.
Green hydrogen can be stored for long period of time. The stored hydrogen can be used to
produce electricity using fuel cells.

Experts say that oxygen, produced as a byproduct (8 kg of oxygen is produced per 1 kg of
hydrogen), can also be monetized by using it for industrial and medical applications or for
enriching the environment.

Green hydrogen can drive India's transition to clean energy, combat climate change. It will I

reduceimport dependency on fossil fuels.

The localization of electrolyser production and the development of green hydrogen
projects can create a new green technologies market in India worth $18-20 billion and

thousands of jobs.

Why India is Moving Towards Green Hydrogen?

M Underthe Paris Agreement of 2015, India is committed to reducing its greenhouse gas emissions by 33-35%
fromthe 2005 levels.

M India has committed to net zero carbon emission targets to contribute to this cause. Being the third-largest
emitter of carbon dioxide (CO2) globally, India has taken multiple initiatives to lower its carbon footprint and
attain net zero emissions by 2070.
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Government Initiatives

Green Hydrogen Mobility Project: The
Prime Minister laid the foundation stone for
the Green Hydrogen Mobility Project in Leh
as well as the Kawas Green Hydrogen
Blending with Natural Gas project in
Gujarat.

The government aims to manufacture five
million tonnes of green hydrogen by 02
2030. It has taken various measures to

achieve this target. 01

Strategic Interventions for Green
Hydrogen Transition (SIGHT): Under this,

. .. two distinct financial incentive
National Green Hydrogen Mission: The

mission was launched to help India
achieve its climate targets and transform

mechanisms have been proposed with an
outlay ofX17,490 crore up to 2029-30.

itintoagreen hydrogen hub.

Manufacturers can purchase renewable

Green Hydrogen Hubs: The Mission will power from outside or set up renewable

identify and develop regions capable of capacity themselves.
supporting large scale production and/or
utilization of Hydrogen as Green 05
Hydrogen Hubs.




Challenges "

Economic Sustainability:

One of the biggest challenges faced by the
industry for using hydrogen commercially
is the economic sustainability of extracting
green hydrogen.

High Costs and Lack of Supporting
Infrastructure:

Fuel cells which convert hydrogen fuel to
usable energy for cars, are still expensive.
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@2 For transportation of fuel cells, hydrogen

must be cost-competitive with conventional

fuelsandtechnologies on a per-mile basis.

The hydrogen station infrastructure
needed to refuel hydrogen fuel cell cars
is still widely underdeveloped.
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