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Physical Properties of Hydrogen

Source: International Energy Agency 2019
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Hydrogen Great Potential



Hydrogen is used in many 
sector
Energy
Å Energy / generating 

companies
Å Petroleum company
Manufacture
Å Metal company
Å Ceramic company
Chemistry
Å Fertilizer
Å Oleochemical
Transportation
Å Fuel Cell Vehicle (FCV)

Standards Affecting H2 Applications are Industry 
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Hydrogen Great Potential
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Refineries use hydrogen to remove

impurities and upgrade heavy oil fractions

into lighter products.

Coal can be replaced by clean hydrogen in

the production of steel in a process that is

almost emissions-free in a ódirectreduced

ironmakingô(DRI) process

In the chemical industry, hydrogen is

currently used as feedstock to produce

ammonia, which is used mainly in

fertiliser production.

Hydrogen-powered fuel cells are attractive

options for long-haul road freight transport.

Hydrogen and hydrogen-derived fuels are

also expected to play a key role in

decarbonising the hard-to-abate maritime and

aviation sectors.

August 2022 saw the deployment of the

first hydrogen fuel cell-powered train fleet

in Lower Saxony in Germany.

Hydrogen Great Potential



Battery chargers using fuel-cell technology.

a. Minipukk, from Horizon, 2W/14 Wh, 214 cm3,

120/210 g without/with cartridge,

http://www.horizonfuelcell.com, 4 Jan 2013.

b. Powertrekk from MyFC, 5W/4 Wh, 380 cm3,

244 g, http://www.powertrekk.com, 4 Jan

2013
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Hydrogen Great Potential



Fuel Cell TrainFuel Cell AirbusFuel Cell Vehicle
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Hydrogen Great Potential

https://www.afcenergy.com/
https://fuelcellsworks.com/news/nexus-e-gmbh-fuel-cell-quick-charging-stations-for-battery-powered-vehicles/
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Technology Readiness Levels of Hydrogen 

Applications
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Industrial linkages of the green hydrogen economy



Hydrogen Production Category

Water Electrolysis

The difference between green hydrogen and blue hydrogen [WWW Document], n.d. . Petrofac. URL https://www.petrofac.com/media/storiesand-opinion/the-difference-between-green-hydrogen-and-blue-hydrogen/ (accessed 12.6.22).
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Hydrogen production by technology in 2022 
(Disclaimer: This is a work reproduced under the terms of the IEA. CC BY 4.0. license [41] Copyright 2023, IEA)
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Global Usage of Hydrogen
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Hydrogen demand and production in 2021 and 2030

Source: Renewable and Sustainable Energy Reviews 189 (2024) 113888
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Source: Renewable and Sustainable Energy Reviews 189 (2024) 113888

Evolution of hydrogen demand from 1990 to 2030.

Grey, green, and red colors represent past, current,

and future estimates, respectively.

Carbon footprint for H2 production processes

(2021)



Source: Bappenas

Energy Structure in Nusantara
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The Current Energy Landscape in Indonesia

Hydrogen Potent ia l  in Indonesia
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Research and Innovat ion

Hydrogen Adopt ion Scenar io

Infrastructure Development
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INDONESIA HYDROGEN ROADMAP
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The Color of Hydrogen
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How Much CO2 is emitted when Producing 1 kg Hydrogen?
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Production Cost and Water Usage for 1 kg hydrogen



The difference between green hydrogen and blue hydrogen [WWW Document], n.d. . Petrofac. URL https://www.petrofac.com/media/storiesand-opinion/the-difference-between-green-hydrogen-and-blue-hydrogen/ (accessed 12.6.22).

Hydrogen Production Category

IFHE - Indonesia Fuel Cell  Hydrogen Energy 25

https://www.petrofac.com/media/storiesand-opinion/the-difference-between-green-hydrogen-and-blue-hydrogen/


Keuntungan dan Kerugian dari Beberapa Teknologi Elektrolisis Saat ini, perkembangan teknologi elektrolisis

terfokus kepada bagaimana mengatasi beberapa

tantangan seperti sebagai berikut:

Á Memenuhi target biaya hidrogen bersih

sebesar $1/kg H2 pada tahun 2030 (dan

target sementara $2/kg H2 pada tahun 2025)

melalui pemahaman yang lebih baik tentang

pertukaran kinerja, biaya, dan daya tahan

sistem electrolyzer di bawah prediksi mode

operasi dinamis masa depan menggunakan

listrik bebas CO2;

Á Mengurangi biaya modal unit electrolyzer dan

keseimbangan sistem;

Á Meningkatkan efisiensi energi untuk

mengubah listrik menjadi hidrogen pada

berbagai kondisi pengoperasian;

Á Meningkatkan pemahaman tentang sel

electrolyzer dan proses degradasi tumpukan

dan mengembangkan strategi mitigasi untuk

meningkatkan umur operasional.

García, L. (2015). Hydrogen production by steam reforming of natural gas and other nonrenewable feedstocks. Compendium of Hydrogen Energy, 87

Electrolysis Technology Comparison
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EIGA Doc 251, JA LI POST 13/10/2024
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Electrolysis Technology Comparison
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Levelized Cost of Energy (LCOE)
Proyeksi biaya penerapan teknologi hidrogen tipe grey, blue, dan green (alkaline dan PEM)

Y. Anouti, S. Elborai, R. Kombargi, and R. HageΣ ά¢ƘŜ Řŀǿƴ ƻŦ ƎǊŜŜƴ ƘȅŘǊƻƎŜƴΣέ {ǘǊŀǘŜƎȅϧΣ мс όнлнлύΦ ƘǘǘǇǎΥκκǿǿǿΦƛŜŀΦƻǊƎκǊŜǇƻǊǘǎκǘƘŜ-future-of-hydrogen.
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Turnkey Containerized Products from Electrolyzer Manufacturers
(A) Nelôs 1.25ï2.5 MW PEM, (B) Cummins 1-MW Alkaline, C) A Rendering of EnapterôsAEM 1-MW 

Multicore, and (D) Sunfireôs 720 kW SOEC
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