
While renewable power, like solar and wind, will play a 
prominent role in decarbonizing the electric grid, alone  
it is insufficient to help achieve the U.S. net-zero goals. 
One key solution may include storing solar and wind 
energy as hydrogen via electrolysis, which can help 
maintain grid resilience and reliability. 

Clean hydrogen offers unique benefits to a clean energy 
system, serving as an energy storage solution for long 
durations and as a low- or no-carbon fuel to produce 
power and heat. From grid-scale to emergency backup 
generation, clean hydrogen can be dispatched when solar 
and wind power are unavailable to help businesses and 
homes continue to have access to reliable energy.

Why Is Grid Resiliency Important?
A resilient grid is the backbone of energy security. 
Our health, safety, and economy depend on having 
uninterrupted access to affordable, reliable, and 
sustainable energy. In recent years, once rare extreme 
weather systems have become annual occurrences and 
bring catastrophic consequences. From Winter Storms 
Uri (2021) and Elliott (2022) to rolling blackouts due to 
wildfires, the grid is facing unprecedented challenges, 

which are impacting communities across the country with 
blackouts and disruptions to water services. Improving 
energy and grid resilience should be a top priority in the 
energy transition, and one way to achieve that would be 
through diversifying energy sources and deploying multiple 
solutions across the economy, especially as energy demand 
continues to grow.

Let’s take a deeper look at how clean hydrogen can 
contribute to grid resilience through grid-scale power 
generation and backup emergency power.

GRID-SCALE ENERGY STORAGE AND POWER 
GENERATION:   

Creating a Resilient Clean 
Energy System
For grid-scale power generation, clean hydrogen can 
act as a storage solution for power that is not needed 
immediately. After being produced through electrolysis 
or steam-methane reforming with carbon capture 
technology, hydrogen can be stored in underground 
salt caverns or in high-pressure tanks. This stored 
hydrogen can then be converted to electricity during 
peak demand or when renewable generation is offline 
or otherwise compromised due to maintenance, 
storms, fire hazards, or other events. In practice, this 
means utilities can prevent blackouts with the help of 
abundant supplies of clean hydrogen.

DEEP DIVE: Hydrogen can be stored in existing geologic 
features like salt caverns, expanding the potential for 
long-term use during variations in energy consumption 
and demand. There are four existing hydrogen salt cave 
storage sites active in the U.S. today in states like Utah, 
along with many more sites identified across the country. 
South of Salt Lake City, the Advanced Clean Energy 
Storage project and Intermountain Power Project are 
converting a coal-fired plant to one that will eventually 
operate on clean hydrogen. The project also includes salt 
cavern storage capable of powering 150,000 households 
for one year in its first phase.

DID YOU KNOW? Hydrogen’s storage capabilities can 
solve intermittency and supply fluctuation problems 
associated with solar and wind power. Hydrogen 
storage is being deployed and planned at renewable 
power plants around the world.

How Clean Hydrogen Supports A Resilient Energy System

https://www.fchea.org/hydrogen-as-storage#:~:text=Hydrogen%20allows%20vast%20quantities%20of,electricity%20during%20peak%20production%20hours.
https://www.iea.org/reports/the-future-of-hydrogen
https://www.energy.gov/eere/amo/articles/fuel-cells-doe-chp-technology-fact-sheet-series-fact-sheet-2016
https://comptroller.texas.gov/economy/fiscal-notes/2021/oct/winter-storm-impact.php
https://www.wunderground.com/article/storms/winter/news/2022-12-23-winter-storm-elliott-bomb-cyclone-midwest-northeast-winds-snow
https://www.latimes.com/california/story/2022-09-02/southern-california-braces-for-a-scorching-labor-day-weekend-as-crews-continue-battling
https://www.eia.gov/todayinenergy/detail.php?id=51478
https://www.energy.gov/eere/fuelcells/site-and-bulk-hydrogen-storage
https://www.popularmechanics.com/science/energy/a34824959/salt-caves-store-hydrogen/
https://www.cnbc.com/2020/11/01/how-salt-caverns-may-trigger-11-trillion-hydrogen-energy-boom-.html


About Hydrogen Forward
Hydrogen Forward is a joint initiative of companies committed to advancing hydrogen for a cleaner, stronger U.S. economy. The coalition works in concert with allies across 
industries and sectors to educate decisionmakers and other stakeholders on the value hydrogen delivers today and the important role that it should play in our future. To learn 
more about the initiative and its member companies, visit  www.HydrogenFwd.org. 

The Bottom Line
Hydrogen can contribute to grid resiliency by providing storage capacity, unlocking reliable energy during times of high 

demand or inclement weather, and through emission-free backup power generation for critical infrastructure. These attributes 
will be key as policymakers and industry work together to decarbonize the energy system that underpins the U.S. economy.

BACKUP EMERGENCY POWER:   

Emission-Free & Microgrids 
Hydrogen fuel cells can provide backup emergency power 
supply and replace diesel generators. In addition to producing 
power, fuel cells also produce heat that can be captured and 
used, creating a zero-emission combined heat and power 
(CHP) system. In fact, hydrogen fuel cell back-up systems 
are already being deployed across the country at critical 
infrastructure sites that need access to power 24/7/365 – 
including data centers, hospitals, and telecommunications 
hubs. Because hydrogen back-up systems are also portable, 
they can power isolated microgrids for disaster relief, bringing 
much-needed power to areas that are remote or are otherwise 
not accessible to the wider grid. Furthermore, hydrogen fuel 
cell backup systems have twice the life expectancy of batteries, 
and their performance does not diminish if their charge is 
drawn too often.

AIRPORTS: JFK International Airport is building 
a microgrid system to support its new terminal, 
which will include 7.66 MW of rooftop solar, 2-4 
MWh of battery energy storage, and 3.68 MW of 
fuel cells. The fuel cells will supply backup power 
and generate waste heat used for cooling or 
heating water. The system will reduce the risk of 
canceled flights and stranded passengers and 
ensure the airport can still support emergency-
relief efforts after a natural disaster.

DATA CENTERS: After successful testing to 
power a row of servers with hydrogen fuel 
cells, Microsoft, Caterpillar, and Ballard Power 
Systems are collaborating to demonstrate 
a 1.5-megawatt backup power delivery and 
control system intended to meet or surpass the 
expectations that have been set by present day 
diesel engine systems.

VEHICLE-TO-BUILDING INTEGRATION: The 
California Energy Commission and the City of 
Oakland announced projects to support the grid 
through vehicle-to-building (V2B) integration. 
The projects will use battery electric and fuel 
cell electric buses from the city’s fleet, which 
can provide up to 6 and 11 hours of continuous 
backup power, respectively, which can power 
emergency shelters in Oakland. 

PUBLIC SAFETY POWER SHUTOFFS: PG&E 
and Energy Vault Holdings are developing a 
microgrid in Calistoga, CA, capable of powering 
2,000 of the town’s homes and businesses for 
two days on batteries and hydrogen fuel cells. 
In recent years, California utilities have resorted 
to shutting off power lines in advance of high 
winds, following a series of deadly wildfires.Artist Rendering.

http://www.HydrogenFwd.org
https://www.canarymedia.com/articles/air-travel/a-giant-solar-microgrid-is-coming-to-new-york-citys-jfk-airport
https://news.microsoft.com/source/features/sustainability/hydrogen-datacenters/
https://www.hydrogenfuelnews.com/hfc-technology-data-center/8556248/
https://www.energy-storage.news/trio-of-v2x-vehicle-projects-announced-in-california/
https://www.bloomberg.com/news/articles/2023-01-05/california-wine-town-to-fight-blackouts-with-batteries-hydrogen?leadSource=uverify%20wall

