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Hydrogen production and use opportunities
Across all parts of our business
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9,000 professionals

Thinking globally, acting locally
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Lowering carbon content

The Many Colours of Hydrogen
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Building Blocks
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Hydrogen electrolyzer vendor landscape

— Alkaline Electrolyzers ==y = Alkaline and Proton

Exchange Membrane
(PEM) Electrolyzers

— PEM Electrolyzers

Other electrolyzers =

HALDOR TorsoE M
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Electrolyzer examples

Cummins PEM Electrolyzer

Siemens PEM Electrolyzer

Thyssenkrupp Alkaline Electrolyzer NEL Alkaline Electrolyzer



H2 electrolyzer facilities examples

6 MW H2 Production + TT filling & NG Blending in Germany 10 MW H2 Production + 20 MW Solar Farm in Japan

1.2 MW H2 Production + TT Filling in Denmark 20 MW PEM H2 Production Expansion in Quebec
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Current hydrogen market

Hydrogen Historical Demand, Mt Hydrogen Production Methods Hydrogen End Uses
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Global hydrogen facilities

141
Blue Number of Dedicated Hydrogen Facilities or Projects
Green Currently, there are ~700 facilities that supply pure Hydrogen (dedicated only)
110

Green Hydrogen makes up 40% of dedicated facilities
but due to their small size only <1% of production
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The figure shows facilities that produce pure hydrogen from either hydrocarbons or from electrolizers. Facilities that self produce hydrogen are not represented.
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Green hydrogen project announcements

Cumulative installed capacity and project pipeline, MW) Project Announcements by year, MW
3,205
1,433
756 H Other
W Largest Size
468
20 MW PEM Becancour
Facility in Quebec
253
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Cumulative 2020 -2025

Installed  Project Pipeline
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Capital intensity for electrolyzers is expected to decrease

Electrolyzers: CAPEX Intensity, USD/kWe and Electrical Efficiency, %LHV
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LHV = lower heating value
Source: Buttler and Spliethoff, Agora Energiewende and Frontier Economics Schmidt et al., Element Energy, 2018.

Electrical Efficiency

Current CAPEX Intensity:

950 USD/KW (Alkaline).
1,450 USD/ kW (PEM).

Cost reductions will be influenced by:

Technologies.
Economies of scale in the
manufacturing processes.

For alkaline and PEM systems CAPEX are estimated to decrease by up to 20% and 40%, respectively, in the long term




As renewable energy costs continue to drop, Green
Hydrogen becomes more competitive

Unsubsidized levelized cost of energy, USD/MWh

359 « Costofwind and solar
400 / energies have dropped
350 by 69% and 88%
200 o respectively in the last
Y decade.
20 * Greenhydrogenis
200

expected to follow the
same trend, as electrical
power is around 50-80%
of the total cost of
hydrogen.
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100
50

0

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Solar PV LCOE m Wind LCOE

Source: : Lazard

Copyright © Hatch 2021. All Rights Reserved.
22



Hydrogen production cost forecast

Current Production Costs, USD/kg

Green Hydrogen Projected Costs, USD/kg

Production costs for green
hydrogen in the 3-7.5 $/Kg

range, not yet competitive with
hydrocarbon-based production

Grey Hydrogen Blue Hydrogen Blue Hydrogen Brown Green
(with CCUS) {(w/o CCUS) Hydrogen Hydrogen

Source: [EA

Production costs for green hydrogen are not currently competitive
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Green Hydrogen
Production Costs expected
to beinthe range of 1.6 -
3.3 $/kg by 2050

2018 2030

Source: IRENA, Planned Energy Scenario (PES)

2050

Projections based on the expectation that renewable energy costs drop further

(LCOE of solar PV and onshore wind are expected to fall by 71% and 58%
respectively by 2050).
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For more information, please contact:
Sujin Wren

Direct: +1 416 525 2335
sujin.wren@hatch.com

www.hatch.com



