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28 % 8? How capable is hydrogen?
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Hydrogen is a Swiss Army Knife for energy solutions: multiple uses, an energy that can be
stored, converted and transported, and free of carbon emission
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2 it ? How capable is hydrogen?
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Hydrogen is omnipotent, but will only be used when there is no cheaper, simpler, safer and more
convenient solutions available.

Liebreich

Clean Hydrogen Ladder: Competing technologies . . ...

Unavoidable Key: (Norealatemative] Etectricity/batteries (Biomassibiogas | (Other]

[Medium-haul aviaﬁon'] Long distance trucks and coaches = High-temperature industrial heat

‘ Short-haul aviation Local ferries Commercial heating  Island grids ~ Clean power imports UPS
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Uncompetitive

* Via ammonia or e-fuel rather than H2 gas or liquid Source: Liebreich Associates (concept credits: Adrian Hiel/Energy Cities & Paul Martin)
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2 8 1 J Hydrogen Energy Market
B i i % i 1E B Key Role of the Government

> % A& A £ 4 2 Green hydrogen is not yet competitive
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GAGEAUBRE AL T FHUNE. HUALBHBAGAT T L darh, FAAAZ £3-442,
The production and application of green hydrogen are still in the early stage. Compared with the existing processes of fossil fuels,
the cost of green hydrogen is three to four times higher.

SUSTAINABLE FUTURE

‘No commercial case for green
hydrogen’ yet: Siemens Energy CEO
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Government support is crucial to launching green hydrogen market. Providing subsidies to green hydrogen consuming projects in
industry, transportation and other sectors could boost market demand. The government should also play a role in developing
hydrogen transportation infrastructure, using economic incentives and establishing standards and regulations

suitable for hydrogen transportation by pipelines, trucks and ships.
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w1t B 1E B The Role of Carbon Pricing

» 7 A g & Project Financing
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Project financing is an effective way to raise long-term debt for major energy and infrastructure projects. The loan is
repaid independently by the cash flow generated by the project, and the recourse to investors' assets is limited.
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With green hydrogen industry maturing, cost dropping constantly and relative technical and market risks reducing,
it’s possible that project financing will become a major source of green hydrogen project funding. For banks, the gold
standard of project financing is the long-term fixed-price off-take contracts signed with public utility companies.
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Green hydrogen is similar to the photovoltaic industry 15 years ago, when the government supported the market
with a fixed on-grid price mechanism and its cost was reduced by scaling up and technological progress.
In the long run, the most important factor of hydrogen financing is carbon pricing, which is the key to
bridge the cost gap between green hydrogen and traditional processes.
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Z Wl : Case Study

5B B B4R 5000 17 3 ou A I AR AR R 4 SR

The first in the world: Chilean government invites bids to build green hydrogen facilities with a

subsidy of 50 million USD
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Chile has the world’s best solar radiation and excellent wind resources. The Chilean government targets 5 GW of green hydrogen
production capacity by 2030, making it the most competitive green hydrogen production and export base in the world.

> 2021 %4A KA %ik4 %5 (CORFO) 44 ada4r, ##450007 £ 24t m (£ A7 a 4h 0k & 48 12300075 £
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In April 2021, Chilean Economic Development Agency (CORFO) called for bids for green hydrogen projects in Chile at above 10 MW
with completion date no later than December 2025 and provided a subsidy of 50 m USD (no more than 30 m USD for each project).

> A b F4AG] Q% EFE KA Enel. EEEngie. krE. AR EZLindeFI0R A3, 7 a M4 FH2054 Ho
There are ten bidders includina Enel (ltaly), Enaie (France), Air Liquide (France) and Linde (Ireland). The averaae project scale is 20

Electrolyzer’s nominal capacity 30 percent
Efficiency of the contribution requested for the project!’! 20 percent
State of maturity of the project 20 percent
Experience of the Bidder and/or its subcontractor 20 percent
Financial model of the project 10 percent
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HyDeal Ambition (67 GW) in Europe
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HyDeal Ambitionsi a (67 % H,)
According to incomplete statistics, currently there are 26 gigawatt-scale green
hydrogen projects in the world, with a total capacity of 260 GW. New projects
emerge every week. The largest project is HyDeal Ambition (67 GW) in Europe.
— Wb BRINE, AGHF Ak A HHIH T4, L2405k E LA E
Location: multiple locations in Western Europe, from Spain and Southwest
France to East France and Germany
— &k 35T AAKACTE LA 4 e
Power Supply: 95 GW solar PV powers up 67 GW of electrolyzers in several
places
—— 45 U1508k A/ F K 9 A8 ok oM 4R R A
Market: Green hydrogen is sold at 1.50 Euro/kg in Europe
—F LA 30R &M kA3 Developers: 30 European energy companies
—— 7% 3607 o/ % Output: 3.6 million tons/year
x| % a1 2030 % 47 Planned Completion Date: Before 2030 ‘

it SR A A KA Estimated Investment Cost: Unspecified @
—AAMA: A F2020424 8%, BT EHFLME g
Development Stage: The project was announced in February 2021 and is still in SN
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AloT:
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The integration of artificial intelligence (Al) and Internet of Things (1oT)

promotes the development of hydrogen
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Digital Twins: Model for multiple designs and scenarios, including weather,
demand fluctuations and local infrastructure (present and future); monitor and
manage key performance indexes of hydrogen production such as energy
consumption, factory performance, productivity, purity and storage, to ensure
efficient production.
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Green hydrogen origin: A blockchain-based platform collects the power
generation data from renewable energy plants, verifies the share of hydrogen
injected into electrolyzers and the amount of hydrogen generated in the process,
and monitors the transportation of green hydrogen. Due to the audit trail on the
blockchain, all information shared on the platform is authentic, transparent and
immutable.
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The Hydrogen Artificial Intelligence (HyAl) Project in Britain
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WREEBRBFLE, HRMEGERRBR P o _ Realtime data

(EMEC) Fotbo3h % B 32 1.5 g2 A MEHYAl (R A L% (prices, weather, etc)
H2GO Power, an asset management software developer driven — " >  Hydrogen exports

by low-pressure hydrogen storage and artificial intelligence, > (tankers, pipeline, etc.)

cooperates with European Marine Energy Center (EMEC) and
Imperial College London on HyAl Project.
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Smart hydrogen system Optional
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Integrating Al software with hydrogen storage hardware, using

data provided by EMEC hydrogen production plant, and =la)e] Conversion device
.. : . Hydrogen storage

combining weather, power price and power grid management Renewable generation

data in Al prediction algorithm to forecast future power cost as I

well as user demand and improve the operation of the storage

system, so as to make real-time smart and data-driven >  Electricity grid

decisions and optimize the integration of renewable energy

with the British power grid.
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GreenH2chain®, developed by a Spanish company called

ACCIONA, is the world’s first platform based on

blockchain technology that ensures renewable sources of
green hydrogen, allows customers to verify it in real time

anywhere in the world and visualize the whole green

hydrogen value chain.

HHEARA A AG A %0 = AALHEBHE
Calculate CO, emissions that consumers avoided by using
green hydrogen

5%t (H#F) A0 aKEE0
A pilot green hydrogen project has been implemented in
Mallorca Island, Spain.

acciona

Mallorca Hydrogen Facility

ELECTRICITY SELF-PRODUCTION ELECTRICITY INJECTED HYDROGEN INJECTED

Mallorca Hydrogen Facility electrolyser
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Electrolyser

AEM electrolyser for electricity
production

Mallorca,Spain
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# il . Suggestions
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Build a whole-industrial-chain green hydrogen platform to align with the
carbon market
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It is essential that all parties supports and participates in the building of a whole-industrial-chain green
hydrogen platform.

UBEFB AL ALBEEFE, FLGAALOMAEIE KGR T Mkl L
Build a whole-industrial-chain green hydrogen platform with digital technology, covering the amount and price
information of supply and demand of the green hydrogen industry.

AAGAEE, QEMBRIR. G EMLK. TLIELS

Release green hydrogen indexes, including price indexes, trading volume indexes, industrial indexes, etc.

2z AH AP ARG AR A LGCOMBMTES, AAENAR A LB P HH 2GR MM Fota R A A
ARXNTHAME, BRTHOH

Establish a methodology of CO2 emission reduction covering the whole hydrogen energy industrial chain from
hydrogen production to application and clarify carbon emissions of each part in the chain and the comparison of
emission reductions under different reference modes to connect with the carbon market.

AT EL4BRAABRGALOTALELR

Ensure renewable sources of green hydrogen based on blockchain technology.
REZRELETFE, BREAUALBENTT

Align with green financial platforms and invest in all parts of the green hydrogen industrial chain.



