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H2@Scale: An Interface Concept + Hydrogen could
be a key energy
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Renewable Electricity Generation is Growing

MISO expects significant growth in renewable and gas-fired
generation
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Source: Bakke, et al “Evolution of the Grid in the MISO region” (Nov 7, 2017) NREL I3



Thus the Electricity Market is Changing EREGIEAVL

energy at very

Figure A2: Real-Time Energy Price-Duration Curve
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And Leading to New Opportunities [ERRULEERLELEH
power purchase

Overall Summary and Pricing Received
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Opportunity: Electrolysis

e Electrolytic
hydrogen has the
potential to be
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Example Market Opportunity:

Transportation

 Nikolais planning up to 28
hydrogen stations to support
trucks

 Toyota is developing trucks
with a focus on the drayage
market

— Partnered with Fuel Cell
Energy to use biogas

 Drivers
— Emission reductions
— Corporate green objectives

Source: https://money.cnn.com/2018/05/03/technology/anheuser-busch-nikola-trucks/index.html
https://cleantechnica.com/2018/07/30/toyota-rolls-out-version-2-0-of-its-hydrogen-fuel-cell-truck-dubbed-the-beta-truck/
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Example Utilization Opportunity:

Novel Processing

Flash Ironmaking Technology
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* Future:
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Example Focused Partnership:

Low Carbon Ammonia

' e BASF and Yara opened a low-carbon
‘ ammonia plant in April
* Freeport, TX
* Primary hydrogen supply:
e By-product from Dow’s ethylene
cracking units
e Economic drivers:
e Greener ammonia
e Linked to hydrogen pipeline and
storage projects
* Reduction based on carbon credits

NREL | 9

Source: 2018; https://ammoniaindustry.com/yara-and-basf-open-low-carbon-ammonia/
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Examples of Broad Partnerships

EnergiePark BIG HIT
Mainz Corporate Partners
e (Calvera

e Community Energy Scotland

* Giacomini
=gert * ITM Power

L : e Symbio FCell

Wasserstoffigewinnung

durch Elektrolyse und anschlieBende Speicherung

Partners
e Hochshule RheinMain ¢ Linde AG
e Siemens AG e Mainzer Stadtwerke AG e | 1o

Sources: http://www.energiepark-mainz.de/en/energy/ and https://www.bighit.eu/
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Hydrogen Price

National-Scale Value Proposition

* Preliminary

analysis
H2@Scale Base Case H2@Scale Success Upper Bound indicates that
$2.10/kg, 20 MMT/yr, $41B Revenue $1.80/kg, 31 MMT/yr, $57B Revenue the U.S.
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Value Proposition Recommendations

1. Identify market opportunities
2. Find linkages
3. Partner

The H2@Scale R&D Consortium is a means to
identify and initiate opportunities
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Thank you
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