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Hydrogen at Scale (H2@Scale) vision



NREL    |    3

Energy Storage: Electrons to Molecules

Over 130 billion cubic feet of natural gas storage capacity 
exists in Southern California. 

To put this in perspective, this is enough to supply all of the 
gas-fired generation in the region for more than two months. 
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Terawatt-hour-scale energy storage 
in the existing NG Network

 For example, 1 TW-h requires 25,000 10-MW 
batteries (4 hr)

https://www.energy.gov/eere/fuelcells/hydrogen-storage
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Sector Coupling
• Sector coupling of electricity grid 

with natural gas network
• Enable higher penetrations of 

renewable electricity sources
– Electrolyzer & bioreactor load follow

• Long-duration energy dense storage, 
today

– 3 million miles of pipeline in U.S.
– 100’s of TWh geological storage
– 3.5x higher energy density than H2

• Recycle greenhouse gases into 
existing carbon markets

– Carbon neutral to carbon negative 
• Gas fermentation: gas product self-

separates and drop-in replacement
• Naturally occurring and self-

replicating biocatalysts

RNG is a direct drop-in 
replacement that meets 

pipeline quality standards 
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The biomethanation process: 
Two-step biocatalytic upgrading of CO2 to fuels and chemicals
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Market Impact – Transportation Example

The 157 operational production facilities;
• 59M MMBTU/y
• 530M GGE/y
• 109 have pipeline injection
• 30% increase in 2020

• 863 CNG & 55 LNG Fueling Stations
• +80 additional in planning
• 175,000 vehicles in the U.S.

https://afdc.energy.gov/stations/#/find/nearest?fuel=CNG

https://www.rngcoalition.com/rng-production-facilities

RNG produced by recycling CO2 with 
renewable H2 can impact medium- and heavy-
duty transportation, today…
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