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Constellation started construction on USA's first 1 MW nuclear-powered clean hydrogen production facility in the company's NineMile
Point Nuclear Plant in Oswego, New York. The facility will use 1.25 MW of zero-carbon energy to produce 560 kg of clean hydrogen
per day, which exceeds the plant's requirements for hydrogen.

Source:

HH2E announced that it intends to build a renewable hydrogen production facility in Germany with a capacity of 100MW by 2025, to
be scaled to 1GW by 2030.

Source:

The patent describes a method for treating wastewater using an electrolysis system. The technology consists of a solid polymer
electrolytic cell, and hydrogen is produced at the cathode when the pollutant in the wastewater degrades.

Source:

The technology describes a method to produce hydrogen and carbon dioxide by oxidizing a hydrocarbon mixture to obtain syngas,
cooling it, then shift-reacting the cooled syngas to obtain impure carbon dioxide and hydrogen. This mixture is further cooled to
remove water, and a pressure swing absorption unit recovers enriched hydrogen. Source:

The technology describes a method to produce hydrogen, syngas, and other products from hydrocarbons using renewable energy,
such as solar energy.

Source:

The paper describes a method to develop a hydrogen-producing photocatalyst. Photocatalysis technology, comprising S-scheme
MnCo2S4/g-C3N4 heterojunction as a photocatalyst, produces hydrogen very efficiently.

Source:

The paper describes a method to improve hydrogen production by Caldicellulosiruptor species from a glucose and xylose mixture
fed to a continuous-stirred reactor.

Source:

The paper describes a method to produce hydrogen from light and BG-11 medium using diazotrophic cyanobacteria as biocatalysts
in capillary biofilm reactors

Source:

The paper describes a method to obtain high yields of carbon and hydrogen from methane feedstocks using a thermal plasma
pyrolysis method, which is less energy intensive than water-electrolysis.
Source:

DIVERSIFICATION

Company
Collaboration

Company
Collaboration

Company
Collaboration

Company
Collaboration

VvC
Investment

VC
Investment

VC
Investment

H,PR®

Sumitorno Corporation

BH,GO

O

Masdar &
Verbund

SE

PATRIMONIUM

ESSAR’

H2Pro and partnered on green hydrogen initiatives for $250 million. Sumitomo will assist H2Pro in the operation of its pilot project
and supply them with manufacturing equipment in the first phase of the partnership while receiving H2Pro's data during this phase
for strategic planning of Sumitomo's pipeline of green hydrogen projects.

Source:

H2Go Power partnered with Baxi to provide decarbonized pure hydrogen boiler for commercial applications.
Source:

CWP Global signed an MoU with Hydrogen Optimized to integrate 500-750 MW RuggedCell™ green hydrogen plants with the
company's wind and solar portfolio. It achieved high-performance benchmarks in the project in Mauritania.

Source:

Masdar signed an MoU with VERBUND to explore the production of green hydrogen in the Central European Market.
Source:

Enaptor received €25 million in bearer bonds from Patrimonium Middle Market Debt Fund to fulfill the first two years of purchase
orders for its plug-and-play Anion Exchange Membrane electrolyzer technology that converts water to hydrogen energy and oxygen
molecules.

Source:

Hystar raised $26 million from AP Ventures, Mitsubishi Corporation, Finindus, Nippon Steel Trading, Hillhouse Investment,
Trustbridge Partners, SINTEF Ventures and Firda for its green hydrogen-producing PEM electrolysers.

Source:

Essar group will invest $1.2 billion in India for production of low-cost green hydrogen and ammonia, from a combined total of $3.6
billion going towards the project in UK and India

Source:
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https://www.constellationenergy.com/newsroom/2023/Constellation-Starts-Production-at-Nations-First-One-Megawatt-Demonstration-Scale-Nuclear-Powered-Clean-Hydrogen-Facility.html
https://www.icis.com/explore/resources/news/2023/01/26/10848088/hh2e-announces-new-renewable-hydrogen-production-project-in-germany/
http://www.google.com/patents/US9890064B2
http://www.google.com/patents/US11554955B2
http://www.google.com/patents/EP4133218A1
http://www.whxb.pku.edu.cn/EN/Y2023/V39/I6/2212009
https://biotechnologyforbiofuels.biomedcentral.com/articles/10.1186/s13068-023-02273-8
https://www.sciencedirect.com/science/article/abs/pii/S0960852423001293
https://doi.org/10.1016/j.ijhydene.2022.10.144
https://jewishbusinessnews.com/2023/03/09/h2pro-and-kardome-make-japanese-deals/
https://www.prnewswire.co.uk/news-releases/h2go-power-and-baxi-enter-partnership-to-deliver-worlds-first-ever-decarbonised-pure-hydrogen-boiler-for-commercial-application-at-lower-costs-301741351.html
https://www.altenergymag.com/news/2023/01/10/hydrogen-optimized-achieves-benchmark-technology-performance-in-collaboration-with-renewable-energy-developer-cwp-global/38812/
https://solarquarter.com/2023/02/10/masdar-signs-agreement-with-austrias-verbund-to-explore-green-hydrogen-production-for-central-europe-market/
https://tech.eu/2023/03/01/enapter/
https://www.finsmes.com/2023/01/hystar-raises-26m-in-series-b-funding.html
https://indianexpress.com/article/business/companies/essar-group-to-invest-1-2-billion-for-green-hydrogen-production-8470093/
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Drivers
The government of India is targeting 5 MT of green hydrogen production by 2030, with 35,000 crore rupees budgeted towards capital
So;lgmment @ investments for energy transitions and net zero objectives.
olicies
I Source:
Government The government of Canada announced in its budget 2023 plans details on the Clean Hydrogen Investment Tax Credit (ITC). It also
Policies I *I outlined Canada Growth Fund's role in helping launch Canada's green hydrogen sector.
Source:
Government The EU aims to establish an end-to-end hydrogen value chain through the European Hydrogen Bank, the financing of which will be
Policies backed through an auction system to support producers through a fixed premium per kg for up to 10 years of operation.
Source:
| The government of the UK has shortlisted 20 electrolytic hydrogen projects to allocate funds towards to kick-start the low carbon
Others hydrogen economy across the UK.
L= |~

Source:
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IP Strategy

Technology Intelligence

Growth & Strategy

How best can we proactively
manage and monetise our technical
knowhow / intellectual property?

= |P Portfolio Analysis

= |P Monetisation

= [P Valuation

=  Prior Art Searches

How best can we keep abreast of
technology trends, competitor
activity and headwinds / tailwinds in
our domain?

= Competitor Benchmarking

= Tech/IP Landscapes

= Technology Watch

= Market Analysis / Trends

Which technologies do we invest
in?

How do we ensure quick wins?
Speed to market?

= R&D Strategy Roadmaps

= Technology Scouting

= Open Innovation

= Product Development

G\

GROWTH INVESTMENT
ADVISORY RESEARCH
& ANALYTICS

This material is exclusive property of Aranca. No part of this presentation may be used, shared, modified and/or disseminated without permission. All rights reserved.

P

VALUATION TECHNOLOGY PROCUREMENT &
& FINANCIAL RESEARCH SUPPLY CHAIN
ADVISORY & ADVISORY INTELLIGENCE

INTELLOTRACKER — HYDROGEN PRODUCTION


https://www.deccanherald.com/business/union-budget/govt-targeting-5-mt-of-green-hydrogen-production-by-2030-fm-1186751.html
https://www.prnewswire.com/news-releases/government-of-canada-supports-clean-hydrogen-production-through-budget23-301784047.html
https://energy.ec.europa.eu/news/commission-outlines-european-hydrogen-bank-boost-renewable-hydrogen-2023-03-16_en
https://www.gov.uk/government/publications/hydrogen-production-business-model-net-zero-hydrogen-fund-shortlisted-projects

