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Hydrogen



Energy Consumption in the U.S.

Source: LLNL March, 2022. Flowcharts (llnl.gov)

https://flowcharts.llnl.gov/
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Hydrogen Basics

• Lightest element (H) on the periodic table
• It is the only element without neutrons
• It is colorless, odorless, tasteless, and nontoxic (sidenote: It is highly flammable 

but does not ignite unless an oxidizer and ignition source are present
• Hydrogen has the lowest density of  all atoms
• It can be liquified (LH2)
• Combines with other elements to form compounds
–Hydrogen + Oxygen = Water
– Carbon + Oxygen = Methane
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Colors of Hydrogen
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Hydrogen Market

• Hydrogen activity continues to accelerate
• Electrolyzers can create a significant load opportunity
• Renewable developer consider electrolyzers a new offtake opportunity
• Considered a key component to decarbonizing industrial processes
• Creates opportunity to decarbonize CC/CT fleet via blending



U.S. National Clean Hydrogen Strategy & Roadmap

• The DOE continually assessing the opportunities for hydrogen to contribute to 
national decarbonization goals across sectors over the next 30 years.  

• November 2021: Infrastructure Investment and Jobs Act (Bipartisan Infrastructure 
Law) authorizes and appropriates DOE spend of $62B, including $9.5B for clean 
hydrogen. 

• August 2022: Inflation Reduction Act provides additional policies and incentives 
for hydrogen.  

• Providing opportunities for up to 50 MMT by 2050.  
• “All of government approach to clean hydrogen…this inclusive and collaborative 

approach is critical to the success of this expansive technology.”



Regional Clean Hydrogen Hubs

• $8B in federal funding + $8B in cost share 
for the development of networks of clean 
hydrogen producers, potential customers, 
and connective infrastructure. 

• Enable large-scale clean hydrogen 
production close to high priority hydrogen 
users.

• Allow the sharing of critical mass 
infrastructure.

• Drive scale in production, distribution, and 
storage to facilitate market liftoff.

• Create place-based opportunities for 
equity, inclusion, and sustainability.
– Reducing environmental impacts, creating 

jobs, securing long-term offtake contracts, 
jumpstarting domestic manufacturing and 
private sector investment.



DOE H2Hubs Program Overview

Hub Requirements:

• Produce 50-100 metric tons H2/day

• Match production and demand

• Focused on commercial-scale infrastructure deployment

• Minimum 50% non-Federal cost-share

• Up to $1.25B available

• Target of 6-10 hubs with geographic and feedstock diversity 
(at least one is expected to be produced from nuclear-sourced 
energy)

• Total project length: 8-12 years

Timeline:

• DOE Funding Opportunity Announcement on Sep 22, 2022

• Concept Paper due Nov 7, 2022

• 20 pages

• Encourage full application notifications Dec 2022

• Full Application due – April 7, 2023

• Submit response to comments– June 2023

• Pre-selection Interview – Summer 2023

• Award Notifications – Fall 2023

• Award Negotiations – Winter 2023/24

• Phase 1 Begins – Q1 2024



Phase 0: Application
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Application Deadline

Ongoing Use Case Hardening & Working with 

Customers

Award Announcement

Negotiation w/ DOE & Battelle

Front End Planning & Engineering 

SCS Updated Estimate & Approvals

Submit to DOE & Reapply for Phase 2

Phase 1: Initial Planning & Analysis

Timeline Through Phase 1

6 months

12 months

3 months

5 months

8 months

Received and responded to DOE reviewer comments. We view DOE’s comments as positive as they highlighted several strengths 
each proposal brings to the table, while providing an opportunity to address any perceived weaknesses.



Southern Company’s Hydrogen Hub Opportunities

• Transportation applications are backbone and connective infrastructure
• Production focus

- Nuclear and solar potential to enable clean electrolysis
• Offtake focus

- Ports (in-land and coastal)
- Transportation (marine, rail, and on-road)
- Industrial/Chemical Processing (plastics, ammonia production, 

steel manufacturing)

SE Hydrogen Hub

• Multistate coalition of public and private entities

• Production Focus: Nuclear, renewables and natural gas with CCS 

• End-use focus: heavy-duty transportation, SAF, agriculture, refining and steel 
manufacturing

• Nicor is engaged in opportunities for hydrogen delivery via dedicated 
pipeline and associated infrastructure directly to end-users

MachH2

Hydrogen from electrical infrastructure  Hydrogen from nuclear, renewables and natural gas w/ CCS



Hydrogen adds options for flexibility, turndown and repowering

World’s Largest Fuel Blending of H2 
and Natural Gas – June 2022

• Hydrogen safely received, handled and combusted

• Hydrogen blended up to 21.9% by volume into one gas 
turbine (3,000 lbs/hr) 

✓ NOx emissions maintained below permitted limits

✓ CO2 reduced by up to 7%

✓ CO emissions reduced allowing increased turndown

✓ Slight efficiency gain observed

Opportunities Ahead

• Gas air-cooled (GAC) conversion

• Potential future blending tests of 30% to 50%

• Pyrolysis development with Mitsubishi

• Site-specific studies or repowering options

Today Post GAC Conversion With GAC and 30% H2 Blend
Startup Time 180 Minutes 150 Minutes 60 Minutes
Ramp Rate 17 MWs/Minute 18 MWs/Minute 42 MWs/Minute
Turndown 60% Full Load 50% Full Load 35% Full Load



Hydrogen Industry Highlights…(Constellation)



Ongoing Hydrogen Opportunities

• “Studies”
– SuperTruck 3 – DOE Electric Truck Project - Hydrogen microgrid to be sited at a plant 

with emphasis on resilient power and fleet Class 4-6 trucks
– FEED Study – EPRI study to evaluate siting and needs for hydrogen production on site
– Pre-FEED study- evaluating compact hydrogen generator from GTI for distributed, gas 

based production





IRA Incentives for Clean Energy Deployment
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