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Agenda

Welcome! + antitrust reference (usbcsd.org/antitrust)
Introductions and interests from attendees

Presentation: Midwestern Hydrogen Partnership Hydrogen Hub
Hydrogen news updates from attendees

Exploration of opportunities
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Theme Leader/Chemical Engineer
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Midwestern Hydrogen Partnership was launched in October of 2019 by Argonne National

Laboratory and the University of lllinois at Urbana Champaign.

Partnership Mission Statement Why the Need for A Partnership

The Midwestern Hydrogen
Partnership is a collaboration of
industrial, academic, research
institutions, government, and
other interested stakeholders
that work cooperatively to
enable the Midwest to address
the challenges, barriers, and
opportunities that can enable a
prosperous hydrogen economy
in the Midwest.

The Midwestern Hydrogen
Partnership aims at advancing
and promoting the development
and adoption of hydrogen
technologies to provide clean,
secure, and resilient energy
sources, and create economic
development opportunities
throughout the Midwest.

» Lack of knowledge and awareness
of hydrogen and fuel cells among
the general public, public officials,
and decision-makers in the Midwest.

 Lack of visibility of fuel cells and
hydrogen technologies in the
Midwest.

» Developing markets for hydrogen
and fuel cell technologies in the
Midwest has received less attention
compared to California and the
Northeast.

* Midwest states offer tremendous
opportunities for deploying hydrogen
and fuel cell technologies.

Argonne & |75




Infrastructure Bill - Promoting the Development of
Hydrogen as a Clean Energy Source

Authorizes $9.5B to promote the development of hydrogen as an energy source

= $8B for the development of at least four (4) Regional Clean Hydrogen Hubs
— Production: Fossil Fuels, Renewable Energy, Nuclear Energy

— End Use: Electric Power Generation, Industrial, Residential and Commercial Heating, and
Transportation

= $1B for Clean Hydrogen Electrolysis Research and Development.

= $0.5B for Clean Hydrogen Manufacturing and Recycling.

.S. DEPARTMENT OF Argonne Nauona\ Laboratoryis a
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Infrastructure Bill - Promoting the Development of
Hydrogen as a Clean Energy Source

Authorizes $9.5B to promote the development of hydrogen as an energy source
= $8B for the development of at least four (4) Regional Clean Hydrogen Hubs

— Production: Fossil Fuels, Renewable Energy, Nuclear Energy

— End Use: Electric Power Generation, Industrial, Residential and Commercial Heating, and
Transportation

DOE RFI DE-FOA-0002664 “Regional Clean Hydrogen Implementation Strategy”
(responses due 3/8/2022 at 5:00 EST)

= $1B for Clean Hydrogen Electrolysis Research and Development.

= $0.5B for Clean Hydrogen Manufacturing and Recycling.

DOE RFI DE-FOA-0002698 “Clean Hydrogen Manufacturing, Recycling, and
Electrolysis” (responses due 3/29/2022 at 5:00 EST)
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Midwestern Hydrogen Hub

Producers Consumers Infrastructure
e Nuclear e Petroleum * Transportation
« Renewable « Transportation - Storage
e Blue H2  Grid Integration  Distribution

* Chemical

o Steel

Working with about 20 Companies
Currently Covers 3 states: lllinois, Indiana, Michigan
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Potential H, Demand and Production from Renewable Energy

Hydrogen Patential From Photovoltaic and Onshore Wind Resources Minus
Maxim um Market Potential for the Industrial & Transport Sectors, Natural Gas, and Storage Maximum Market Potential for the Industrial & Transpnrt Sectors, Natu ral Gas and Storage
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Current Regional Hydrogen Users

Hydrogen Production Petroleum Refining Ammonia Industry

I-gdrogen Production Units

aseous, memc tons/day) v

oil refinery capacity
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= Significant Hydrogen Production = Seven Petroleum Refineries = One plant in lllinois — 337,000
» Hydrogen produced by steam = Combined refining capacity of metric tons annually
reforming of natural gas 1.6 million barrels per day = Four plants in lowa - ~2,000,000

= Challenge: None equipped with metric tons combined annually

Carbon Capture and Sequestration
= Positive: Region weII suited for

Argonne & |75




Clean Hydrogen Production Opportunity

Nuclear Energy Wind Energy
= |llinois has 6 nuclear plants with 11 reactors, » |llinois, Indiana, and Michigan have nearly
the most of any state, with nearly 11,500 12 GW of installed nameplate capacity.
MW nameplate capacity. = Adding lowa would nearly double the
Zion StatioN capacity.

(cLossn 1998)

Q4 2020 Installed
Capacity (MW)

Quap Cimes
Station

Challenge: No Electrolysis Facilities in the Region

La SaLle Stamon
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Steel Making — New Regional Industrial Application for H,

*7-9% of total global CO, emissions ‘Potential to replace blast furnaces with HYBRIT
or DRI technologies  ..umcemes {YBRIT rocess

C02 A

-~2 tons of CO,/ton of steel

-~70% of CO, emissions associated with the Ve N
use of coke as a reducing agent —-;_ s _:—
-3 major fully integrated steel mills in ‘ . 1
northern Indiana along shores of Lake \l et
Michigan with potential to produce ~22 TN LT 5
million tons annually i e.:LJL?:;.S
*Gary Steel Works (7.5M tons/yr) \J _— l%
*Indiana Harbor Works (9.5M tons/yr) -} - ;I_H}
*Burn Harbor Works (5M tons/yr) m S, i
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Heavy-duty Trucking/Freight Transportation

= |llinois-Indiana-Michigan is a major U.S. freight corridor
— Major highways 1-55,1-65, 1-70,1-80,1-90,1-94
* One out of every seven vehicles on lllinois highways are trucks
« Some Chicago facilities handle 30,000 trucks per day
— 25% of all rail freight goes through lllinois
— Home to largest inland U.S. ports

Volume on Routes
=== Highway >= 8,500 Trucks/Day
=== Highway & Rail >= 8,500 Trucks/Day
ms Water >= 50 Million Tons/Year
Rail >= 50 Million Tons/Year

Centerpoint Intermodal Port (Joliet, IL)
» Largest U.S. inland port

» Offloads more than 3M/yr TEUs
Argonne & 75




FOA Response and Timeline (from the RFI)

Potential H2 Hub FOA Strategy (DRAFT) = A/l funding amounts are 060/ No.Go” Docision Pons

approximate and subject to change

Stakeholder Engagement: Webinars, Workshops, H2 Matchmaker, RFI, Pre-Solicitation Meeting, etc.

Launch
#1
$4-5B
DOE
Share
H2 Hub
Open
FOA
with
annual
close

Launch

#3 &4

$1-52B
DCQE

Cross-cutting
Support

Phase 1: Hub Plannings E?avS_BI?Ct Phase 2: Hub Deployment
(3-18 months) ‘ REF (5+ years)

{9 months)
Phase 1: 8-12 awards; $1-4M Phase 2- 4-6 awards $0.5-51B

DOE Share each (Total DOE sach (Total DOE funding $4-

funding $15-40M}; non-Faderal 5B); 50% non-Federal cost
cost share % TBD share required {ie. $05B-$1B
per project)

Eval/Select,
MNegotiation

Phase 1: Hub Planningh
(3-18 months)

Phase 2: Hub Deployment
(5+ years)

R

(9 months)
Phase 1 5-10 awards; $1- Phase 2= 2-4 awards §0.5-%1B
AM each (Total DOE funding ™ each (Total DOE funding $2-3B); ™
$10-35M); non-Federal cost 50% non-Federal cost share
share % TED required (i.e, BO5E-$1B per
project)

Add Supplemental Technologies to existing Hubs

Hub Implementation & Management (e.g., Data Collection / Impact Reports, Independent Engineering Firm, Reviewers,
Lab Technical Assistance, etc.)

Other Potential Funding Mechanisms to Leverage Funds (e.g., Engagement with State & Local Gov., Tribes, etc.)

*Notional timeline - allows flexibility for each project to be on own timeframe

Phase | — Hub Planning (3-18 months)

= |dentify key metrics as decarbonization
potential, energy resources, hub design,
financing, etc.

= Goal — have a full plan ready for roll out

Phase Il — Hub Construction and
Design ($0.5-1B gov. share/50:50 cost
share, 2-5 years)

» Development and build out of
Phase | design.

» Project development — Construction
— Operation

Two launches
= Launch | — 4-6 Phase 2 awards
= | aunch |l — 2-4 Phase 2 awards
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For more information about the Midwestern
Hydrogen Partnership and potential partnering

Please contact me: krauset@anl.gov

Visit the Midwestern Hydrogen Partnership
website: https://hydrogenenergy.illinois.edu/
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THANK YOU



