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About Hydrogen

“Hydrogen is not an actual source of energy,
but rather an energy carrier” - Volvo

Carries Energy

From To |
Where it's Where it's
produced needed

Hydrogen is like a powerline
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Key Hydrogen Questions

* How is H, produced?

* Where is H, produced?

* How is H, transported?

* What is H, carbon intensity?
* Why use H,?

June 3, 2025
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The Hydrogen System
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Carbon Intensity

What net amount of CO, is emitted
from production to end use
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Hydrogen Needs Electricity ‘

Each requires

e Produci
roducing significant energy

* Storing

* Transporting
* Compressing
* Dispensing

NACFERN




Used to move HD Trucks
1. Hydrogen is pumped into FC EV

on-board fuel tanks.
Hydrogen

\ filling station
|

Vehicle Equipment

» Storage Tanks & Lines

» Cooling Systems

» Leak Detection Systems

Cooling _ &
Systems =

Powertrain
Equipment - = :
» Fuel Cells/Batteries | 8

 HICE Eng ine 2. Hydrogen passes 3. The electricity
through a fuel cell stack flows through a battery,
that uses a chemical which powers an
reaction to convert the electrical motor that
hydrogen and ambient spins the wheels and
oxygen into electricity. runs the vehicle.*

C’ 4. Water vapor is emitted
X

through the tailpipe.

* In some hydrogen fuel cell vehicles, the electricity generated by the fuel cell directly

powers the electric motor and does not pass through a battery.
SOURCE USA TODAY research NA F E
June 3, 2025 C

Karl Gelles/USA TODAY
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Plants & Stations — Size Examples

Oakland NorCal Zero Station
4 dispensers

4,000 kg/day ~50long haul trucks/day
Or up to 200 shorter haul ones

g
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Demonstration fueling statio
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Hydrogen Hubs and Corridor Initiatives

Pacific Northwest Heartland
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Pacific Northwest Hub (PNW H2)

Location: Washington Oregon Montana
Federal Cost Share: USDS® 0B

Prime Contractor: Pacifx Northwest Hydrogen
Associaton

Production: Renewable Electrolysis
Midstream: Ppelines Storage Gassous and
Ligued Trucking

End-Use: Mobility (HD, Transil, Minng
Ammona / Fertilizer, Power Generation
Storage, Refineries, Ports / Shipping. Avation

Heartland Hub (HH2H)

Location: Minnesotz North Dakotz South

Dakota

Federal Cost Share: USDS925M

Prime Contractor: Heartiand Hydrogen Hub
LC

Production: [{enewabie ¢+ Nuckea | lecirolsas

Ao Thermal Reformation with CCS. Bogens

Hydrogen

Midstream: Ppciines, COZ Transport & Storage

End-Use: Ammonia / Agrculture Other
ndustnal Res/Com Power Generason

Midwest Hydrogen Hub (MachH2)

Location: Bnoss. indkana Michsgan

Federal Cost Share: USDS1 08

Prime Contractor: MachH2

Production: Ranewable + Nuclear Electrolysis Auto

Thermal Reformation with C

Midstream: Poehne Transmesson and Distnbubon
rad Hydvogen Trucking Faal Line

End-Use: Mobiity (HD and Mass Tr

Sustanable Avation Fucl (SAF), Indus

ertizer

wl, Ammona

Appalachia Hydrogen Hub (ARCH2)
Location: 'West Vieginia, O Pennsylvana
Federal Cost Share: USDSSZ5MM

Prime Contractor: Baticlic

Production: Renewable Electrolysis, Natural
Gas and RNG Auto Thermal Reformation with

Midstream: Pipelres | ueling Stabons. CO,
Transport & Storage

End-Use: Power Generation,  Mobiity (HD
Minng, and Regional) Refnenes Ammania
Ceher Industry. Res/Comm (fuel cel

California Hub (ARCHES)

Location: Calforna

Federal Cost Share: ISDS 26

Prime Contractor: Allance for Renewabie Clean
Hydiogen Energy Systems (ARCHES)
Production: Renewanble Electrolyses. Bogens
Hydrogen

Midstream: Ppclines, Liquid Hydrogen Trucking
Liquid Tank Starage, Fosing Statione

End-Use: Puble Transpontation. HD
Transportation, Pors, Power Genetstion

NI Baghone
|| NPC Reglons
DOF Hydi ogun Nahe
Seatas wh DOFE Mynmgen Muses

Arnourcsd Progect s try Tuchnalagy

B NG_cCcs
N RE

Other

Arminrcwel Py ot by Lowke (Maipa)

5.2
1.3

_——— 0.0D00DDE4

.
; ®
Worthwent @
West Moaurtan
<
2 o
\ e .
2
——n y

L abas

Cenw 1 A

apphcations ). Avation

) Mid-Atlantic Hydrogen Hub (MACH2)
- Location: Pennsyivania, Delaware, New
Jorsey
Federal Cost Share: USDS760MM
Prime Contractor: Md Mlantic Clean
Hydrogen
Production: Renewable + Nuclew
Electrolysis, Biogas of Bomethane Steam
Methane Reformation with CCS
Midstream: Pipeiines, Fueling Stations, CO,

ransport & Storage Hydrogen Truckng
End-Use: HD Transportation
Manufecturng. Industnal Processes, Power
Generabon. Sustarable Aviation Fuel (SAF)

Gulf Coast Hydrogen Hub (HyVelocity)
Location: Texas

Federal Cost Share: USDS1 28

Prime Contractor: HyVelocty, Inc

Production: Henewadie | lecirolysis Nuclear
Electrolysis Nabrdl Gas and RNG Aute Therma
Reformation with CCS

Midstream: Pipcines, Salt Caverns, Fueling Stations,
CO, Transport & Storage, Hydrogen Trucking
End-Use: HD Transponaton, Power Generation
Reftnenes/Petrochemicals. Ammona, Other
Industnal, Shippng  Avabion e-Methanol and SAI

Source: Wood Mackenzie Q4 2023 Hydrogen Market Tracker, DOE Office of Clean Energy Demonstrations

Figure 4-2. Map of LCI H: Project Announcements and DOE H: Hubs

NACFERN

NORTH AMERICAN COUNCIL FOR FREIGHT EFFICIENCY


https://harnessinghydrogen.npc.org/files/H2-CH_4-Integrated_supply_chain-2024-04-23.pdf
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https://harnessinghydrogen.npc.org/files/H2-CH_4-Integrated_supply_chain-2024-04-23.pdf
https://harnessinghydrogen.npc.org/files/H2-CH_4-Integrated_supply_chain-2024-04-23.pdf
https://harnessinghydrogen.npc.org/files/H2-CH_4-Integrated_supply_chain-2024-04-23.pdf
https://harnessinghydrogen.npc.org/files/H2-CH_4-Integrated_supply_chain-2024-04-23.pdf
https://harnessinghydrogen.npc.org/files/H2-CH_4-Integrated_supply_chain-2024-04-23.pdf

Contact Information ‘

Rick Mihelic
Director Emerging Technologies
North American Council for Freight

Efficiency
www.NACFE.org
rick.mihelic@nacfe.org

June 3, 2025 NACFE. 19
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Accelera

Cummins and Accelera

190

21

Countries @
69.9K g%

Global Employees

Engines built

Power generators

10.6K

Distributor & dealer locations

E-Mobility
B > N . = s E
/// B ., \\ / Y \ // o o \\\ ’// > \\ // 3 \\\ 3 4 1 B
¥ NS AN ?« e ) | N ) ‘
\ ; t i i // 1 /,r \ //// \ i \\ Vgl /
N : e " LA . ¥ N N “ LA
5 = . - b = > ~ — Full-year revenues 2024
Electrolyzers Fuel Cell Systems Electrified Components ePowertrain Systems Traction Systems

106 YEARS

of industry leadership *as of Dec. 31, 2024

Q2 2025 | Introduction to Accelera’s Electrolyzer business Public



Accelera 22

Experience + agility miles riven by

electric vehicles with
eMobility products

Accelera™ by Cummins is the zero-emissions business segment launched by
Cummins Inc. in March 2023.

With a focus on accelerating the shift to zero emissions, Accelera aims to

provide zero-emission power solutions and products for various industries,

includin mmercial and in rial lications. SeEiolEEE
cluding commercial and industrial applications deployed in the field

of the world’s brightest
minds focused on
decarbonizing technologies

countries and territories
in our distribution and
support network

years of hydrogen Fuel cells deployed
innovation and experience in the field

(€@ accelera.

Q2 2025 | Introduction to Accelera’s Electrolyzer business PublicCummins



Hydrogen produced from renewable power enables the transition
to a cleaner future across all energy sectors and applications.

23

Accelera

Renewable Hydrogen in the Energy Transition
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Link to video — Hydrogenics Renewable Hydrogen Solutions  4:22 min

Q2 2025 | Introduction to Accelera’s Electrolyzer business Public


https://youtu.be/UJXhX4dLMtA
https://youtu.be/UJXhX4dLMtA
https://youtu.be/UJXhX4dLMtA

In : Water & electricity
Out : H2 and O2

Cathode

Water electrolyser

Q2 2025 | Introduction to Accelera’s Electrolyzer business

Hydrogen from (and to) water

In : H2 and O2
Out : water & electricity

Load

e
H,0
H2
O,
Anode Cathode

Hydrogen fuel cell

Public

24



Ac

 Who uses hydrogen today ?

It’s a building brick, it has unique properties, and it’s a fuel..

* Crude oil upgrade*

e Ammonia production®*
* Methanol production

* |ndustrial processes

* Fuel

(*) 33% of all hydrogen is used in the refinery industry for oil upgrade and desulfurisation

, + crude = lighter fuel
,+ N2 =NH3
, + CO (or +CO,) = CH,0H

» to protect, to react, to reduce, to cool..

_+0, = ENERGY |

(**) 27% of all hydrogen is used for the production of ammonia, which is primarily used for fertilizer production

Q2 2025 | Introduction to Accelera’s Electrolyzer business

Public



Electrolyzer product line

HyLYZER®-500 HyLYZER®-1000

(€@ accelera.

P
Q2 2025 | Introduction to Accelera’s Electrolyzer business PublicCummins



Accelera

HyLYZER® - selection of project references

HySolar, 2.5 MW, Netherlands WindGas Reitbrook, 1.5 MW, Germany  AirLiquide Becancour, 20 MW, Canada GAIL, 10 MW, India

T | g
L e 3
E < .

PtH2 Mallorca, 2.5 MW, Spain

——

Q2 2025 | Introduction to Accelera’s Electrolyzer business Public



Current Policy Position

1. Oil and Gas companies are lobbying to maintain production tax credit for 45V — They are also seeking to
level the playing field for blue/green

The large amount of funding from the IRA is not for hydrogen

Republicans may improve strict guidelines for 45V - funds are majority flowing to republican districts
House has passed a bill to eliminate 45V — effectively gutting the green hydrogen market in the US

BN

When the dust settles, blue hydrogen will likely become more
attractive to investors, and Section 45V is likely to endure

Q2 2025 | Introduction to Accelera’s Electrolyzer business Public
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Blue Hydrogen and US
FCHEA

Fuel Cell & Hydrogen POIlcy Status

Energy Association
June 2025




Fuel Cell and Hydrogen Industry Association

The Industry Association for Hydrogen in the United States
Based in Washington, DC

Advocating for Hydrogen and Fuel Cell fechnology for 35 years.

Representing over 100 leading companies, organizations, and
partners that are advancing the production, distribution, and use of

Hydrogen.

Providing a consistent industry voice to regulators and policymakers
at both Federal and State levels.

Educating about the environmental, economic and societal benefits
of Hydrogen as a key contributor to decarbonization

31



Fuel Cell and Hydrogen Industry Association
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Benefits of Hydrogen

Resiliency and Economic growth
reliability and employment

D )

Global
Competitiveness @

Energy Association

Jobs and
Manufacturing

Reducing Emissions



Uses of Hydrogen

Power generation and
grid balancing

Centralized power
(including storage) and
distributed power (off-
grid, backup power)

Hydrogen as an energy
carrier and storage
medium

Feedstock for industry
(ammonia, methanol,
refineries, steel) and
long-distance transport
(aviation, marine)

Transportation fuel
(including material
handlings, light-
and heavy- duty
vehicles, captive
fleets, rail, and
aviation)

Fuel for residential and

commercial buildings
(including blending into the gas
grid, combined heat and

power)



Context — Industry Base and Growth () FCHEA

|

Current US H2 Industry Growth Potential

63

Additional upside from other uses
Million metric tons per year + Synthetic jet fuel
» Ammonia as fuel for shipping

New feedstock

11.4 m metric tons 14%,+

currently consumed annually in the US market Power generation and grid balancing

of US energy demand could

be from hydrogen in 2050 M Fuel for industry

I"""'$1 7.6 bn total value of H, in the US

B Fuel for residential and commercial
buildings

770/11 steam methane reforming 14

11

23% by-product H, from refining .

M Transportation fuel

M Existing feedstock

Base Ambitious Base Ambitious
Today 2030 2050

1. Demand excluding feedstock, based on IEA final energy demand for the US




Fossil-Based
Hydrogen

Clean
hydrogen

Occurring
Hydrogen

Hydrogen
Production

Nuclear
Hydrogen

o’

N

Hydrogen generated FCHEA supports a pathway agnostic approach to
with low- and zero- carbon advancing clean hydrogen production
produced

@ Fuel Cell & Hydrogen
Energy Association



Fossil-Based

’ Hydrogen .

Clean

Hydrogen
hydrogen
Hydrogen
Production
Electrolysis
Nuclear from
Hydrogen Renewable
Electricity
\ Methane /
Pyrolysis
Hydrogen generated FCHEA supports a pathway agnostic approach to
with low- and zero- carbon advancing clean hydrogen production

produced

@ Fuel Cell & Hydrogen

Energy Associa tion



Why Blue Hydrogen?

Energy Independence and Economic Growth
e Blue Hydrogen utilizes domestic natural gas and contributes to greater

energy security while creating jobs in manufacturing, construction, and DOE Clean Hydrogen Roadmap
and Strategy (June 2023)

operations 7 -
Emissions Reduction 2020
e Blue Hydrogen offers significant reductions in emissions compared to ® - ~$5/kg m Electricity
Grey Hydrogen, which can be compounded further with low-CI natural . : m Capital Costs
gas and RNG utilization = Fixed O&M
Clean Up Existing Facilities = a
e Retrofitting existing facilities can immediately reduce Cl of our existing &
hydrogen production capacity < 3
e These facilities are often already co-located with heavy industries like »f—, | S$2/kg
refineries and petrochemical plants 22
Appeal to Global Markets Seeking Low-Carbon Options ~ l $1/ke
e Blue Hydrogen can be used to generate a variety of low-carbon 1
derivatives like ammonia and methanol that are highly desires around -
the globe 0
Lower Cost _ _ Figure 20: Achieving $1/kg using electrolyzers
e Green Hydrogen today is much more expensive ($4-7/kg) than Blue requires lower electricity cost significantly lower
Hydrogen (S1.60/kg) capital costs, improvement in efficiency and
Bridge Option while Green Hydrogen Scales durability, and higher utilization.

e While Green Hydrogen reduces costs and scales, Blue Hydrogen
adoption can be utilized more immediately and help develop necessary
infrastructure for storage and distribution that will be needed 38



Hydrogen Production Simplified

Steam Methane Reformer (SMR) Image: US DOE Early Electrolyzer — Norsk Hydro, Rjukan Norway Image: NEL

Input: CH4 Output: CO2 and H2 Input H,O and Electricity Output: O2 and H2

8-10 Kg CO2 per Kg H2 0 Kg CO2 per Kg H2
39



Air Products Louisiana Facility

$4.5 Billion investment

CO, Capture Permanent Sequestration in
Air Products Dedicated
Underground Facility

Natural
Gas Natural Gas
— Gasification
S50 Million SCFD Blue Hydrogen Injection into the

Air Products
~700-Mile Long
Hydrogen Pipeline
on the Gulf Coast

Nitrogen
Blue Ammonia
Ammonia Plant Exported to Global
Hydrogen Markets
$15.9
#1 7o million
Air Products' largest % permanent jobs at S i
) new clean energy annual payroll, with an
Us. investment complex average salary of
$93,000
2,000 #1 >5 million
é construction jobs world's largest carbon @ tons per year of CO2
(o] created over three capture for permanent captured
sequestration and permanently

years "
operation sequestered

ExxonMobil Baytown Facility

$10 Billion investment

Plans to produce 1 billion cubic feet per day of
low-carbon hydrogen which will be used both for
refinery operations in the US and to generate blue
ammonia for export opportunities




Section 45V — Credit for Production of Clean Hydrogen

Section 45V ten-year tax credit for facilities that produce
4 - 2.5kg CO2 $0.60 / kg of H2

clean hydrogen that begin construction before
1/1/2033. 2.5-1.5kg CO2 $0.75 / kg of H2

1.5 - 0.45 kg CO2 $1.00 / kg of H2

« Provides up to $3/ kg clean H2 calculated based on 0.45 - 0 kg CO2 $3.00 / kg of H2
carbon intensity of H2 production process.

« Lifecycle analysis definition only calculates emissions “through the point of production” and specifies
the GREET model as means of analysis.

« Electricity generated from facilities taking the PTC for renewable electricity or zero-emission nuclear
power credit can still take the clean hydrogen PTC. Facilities must choose between the carbon
capture and sequestration credit and the clean hydrogen production credit.

« Clarification of the applicability of Renewable Energy Credits or Environmental Attributes was
included in the legislative record through colloquy.

« To obtain full value of credit, the taxpayer must meet prevailing wage and apprenticeship
requirements. The credit does not include domestic content requirements.



45V Status Today

e Final regulations for several credits were issued at tail end of Biden regime, Section
45V only issued on January 3

e FCHEA initiated and coordinated an initial Defend 45V letter signed on by nearly
120 participants and issued on February 18 and a House-focused letter last week
with over 100+ organizations as well

e Since December, FCHEA coordinated and participated in 80+ meetings with
Congressional offices. The efforts have been directed to Republican leaders in the
House and Senate, key committees and caucuses, and members with hydrogen
and fuel cell interests.

e InApril, FCHEA led advocacy for a Texas 45V Republican Sign-On letter to

- Chairman Smith that obtained signatures from 11 members of Congress

= -
e m T e The House Markup last week unfortunately proposed to terminate 45V as of
== T =T January 1, 2026 with a new begin construction date instituted as of December 31,
I d _—— 2025
< e Other clean energy credits will be facing a phase down starting in 2028 and

terminating by 2031
e Our focus now is shifting to the US Senate that will be taking up next steps for this
OBBB




SELECTED REGIONAL CLEAN HYDROGEN HUBS

w
@

Heartland
Hydrogen Hub

Heartland Hub (HH2H)

Midwest ° °

e ’ Hydrogen Hub
California M.x,,. Alliagm:c for Clean

Hydrogen Hub Hydrogen (MachH2)

®a  Alliance for Renewable Clean

Hydrogen Energy Systems
89 (ARCHES)
°

Pacific Northwest
Hydrogen Hub

PNW H2

Appalachian

Hydrogen Hub
Gulf Coast drogan Hl (ARCH)
Hydrogen Hub

HyVelocity H2Hub

. Proposed H2 Facility

. Selected H2Hubs

¥ Mid-Atlantic

Hydrogen Hub

Mid-Atlantic Clean Hydrogen

Hub (MACH2)

Hydrogen Hub
Status

On January 17 the Biden Administration signed the contracts
for the last two Hubs for the Mid-Atlantic Clean Hydrogen Hub
(MACH2) and the Heartland Hydrogen Hub (HH2H)

At the end of March, leaks from the Department of Energy
indicated that the Trump Administration was planning cuts to
potentially four out of the seven Hydrogen Hubs

In May, Secretary Wright testified before House Appropriations
EWD to discuss the budget for DOE. During this hearing Wright
was grilled by both Rep. Mrvan (D-IN) and Rep. Levin (D-CA)
regarding the status of Hub funding.

Secretary Wright indicated that DOE is still reviewing all DOE
grant programs, including the Hydrogen Hubs, and will be
making decisions by the end of the Summer. Stated that
reviews are apolitical, and focused technical / economic
viability, and offtake agreements



Fuel Cell and Hydrogen Energy Association
1025 Connecticut Avenue, Suite 1000
Washington, DC 20036

202-355-9463 | www.fchea.org
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Q&A

The Production Processes of Hydrogen Fuel

Omar Chaudhary Connor Dolan Rick Mihelic

Sales and Business Vice President of External Director of Emerging
Development Manager - Affairs Technologies
USA Fuel Cell & Hydrogen Energy NACFE
Accelera by Cummins Association

~ MESSY MBDLE

BUTTCAME




NORTH AMERICAN COUNCIL FOR FREIGHT EFFICIENCY

NACFE.org

Let’s Stay Connected...

m NACEE (& Spanish: NACFE LATAM)

'i NACFE
@NACFE_Freight & @RunOnLess  MESSY MIBBLE

V) NACFE B(lﬂTl:lWH’

RunOnless.com



https://www.linkedin.com/groups/2892512/
https://www.linkedin.com/groups/12553768/
https://www.facebook.com/NACFE
https://twitter.com/NACFE_Freight
https://twitter.com/runonless
https://www.bing.com/videos/search?wlsso=1&wlexpsignin=1&q=vimeo+nacfe&qft=+filterui:msite-vimeo.com&FORM=VRFLTR
https://nacfe.org/
https://runonless.com/
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