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UC IRVINE HYDROGEN [H2] BLENDING 
DEMONSTRATION PROJECT

On Sept. 9, 2022, SoCalGas announced a proposed collaboration with the University of California, Irvine (UCI), 
to demonstrate how electrolytic hydrogen can be safely blended into existing natural gas infrastructure on 
the university’s campus. Experts and policymakers agree that clean fuels like hydrogen are an important 
part of addressing air quality and climate change, as California and the nation transition to a clean and net-
zero energy future.   

As proposed, UCI would use electrolyzers – machines that split 
water into its component elements of hydrogen and oxygen – to 
make hydrogen gas that would be blended into isolated sections 
of the UCI campus’ natural gas infrastructure to fuel existing 
equipment and appliances in Mesa Arts Building, Mesa Court 
Housing, Mesa Office Building, Alumni Center, art studios and 
food court. The proposed project would initially blend 5 percent 
hydrogen, with a goal of gradually increasing the hydrogen 
blend up to 20 percent. 

Hydrogen blends have safely been part of several utilities’ 
gas systems across the globe for years, including Hawai’i Gas, 
which has been operating a gas distribution network since the 
mid-1970s that now serves customers in Oahu a blended fuel 
that contains up to 12 percent hydrogen. From 2017-19, Keele 
University in the United Kingdom safely supplied 20 percent 
hydrogen blended gas to 100 homes and 30 university buildings 
across its campus. Hydrogen blends of up to 20 percent are also 
being safely blended into gas grids in Europe, Australia and Asia. 
Similar hydrogen blending programs are in development in the 
U.S. and Canada.   

This proposed demonstration project 
builds upon a recent study by the 
University of California, Riverside 
entitled, “Hydrogen Blending Impacts 
Study”. This study was sponsored 
by the California Public Utilities 
Commission (CPUC) and recommends 
testing hydrogen blending in a real-
world environment as an important 
step toward establishing a California 
clean hydrogen blending standard. The 
Project also builds upon the CPUC’s 
direction to gas utilities to develop 
pilot projects to further evaluate 
standards for the safe injection of clean 
renewable hydrogen into California’s 
pipeline system. The establishment of 
a statewide clean hydrogen blending 
standard could help displace fossil-
based natural gas supplies with clean 
energy, drive down hydrogen costs 
by scaling production, and result in 
significant greenhouse gas emissions 
reductions.  

The collaboration with UCI is part of a 
hydrogen blending demonstration 
application jointly filed with San 
Diego Gas & Electric® (SDG&E®)
and Southwest Gas on Sept. 8, 
2022, with the CPUC, and  is one of 
multiple innovative projects led by 
SoCalGas to develop and demonstrate 
transformational products and 
technologies that promote 
decarbonization across the natural gas 
value chain.   

[H2]  

https://newsroom.socalgas.com/press-release/socalgas-and-the-university-of-california-irvine-announce-hydrogen-blending-project?_ga=2.125690058.1524831217.1670271664-640262515.1635537489
https://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M493/K760/493760600.PDF
https://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M493/K760/493760600.PDF
https://www.socalgas.com/sites/default/files/A22-09-XXXJoint_IOU_Hydrogen_Blending_Demonstration_Application.pdf
https://www.socalgas.com/sites/default/files/A22-09-XXXJoint_IOU_Hydrogen_Blending_Demonstration_Application.pdf
https://www.socalgas.com/sustainability/research-development-demonstration-rdd


WHAT IS HYDROGEN? 
Hydrogen is one of the most abundant elements 
on earth and has the highest energy content of any 
common fuel by weight. It has been used to safely 
store and transport energy produced from multiple 
sources, including renewables such as wind and 
solar, for decades. When combusted, hydrogen 
produces only water vapor, and it has been blended 
into existing gas infrastructure to help decarbonize 
pipelines by a variety of localities. Among other 
end-use applications, hydrogen has been safely 
used for decades in aeronautics to fuel space 
exploration and in the industrial sector to process 
food, manufacture electronics, and make glass and 
metal. The future use of hydrogen is part of the 
state and federal plans to reduce the emissions 
of greenhouse gases as reported by the Orange 
County Register. The newspaper notes California Air 
Resources Board’s updated scoping plan calling for 
a significant boost in hydrogen production and the 
federal infrastructure bill dedicating $9.5 billion to 
develop clean hydrogen projects. 

WHAT DOES HYDROGEN BLENDING INVOLVE? 
Hydrogen blending is the process of integrating 
hydrogen gas into existing natural gas 
pipelines to help reduce carbon emissions. The 
UCI demonstration project will advance our 
understanding of hydrogen blending and inform 
the development of a statewide standard for gas 
utilities to blend hydrogen into their pipeline 
systems, in-line with other jurisdictions, such as in 
Canada, New Jersey and Nevada, to name a few.  

HOW DOES HYDROGEN BLENDING, AND 
THIS PROJECT SPECIFICALLY, HELP SUPPORT 
CALIFORNIA’S CLIMATE CHANGE GOALS? 
Decarbonizing pipelines by delivering hydrogen 
provides another pathway to displace fossil fuels 
and reduce greenhouse gas emissions, and 
complements California’s building electrification 
efforts. Hydrogen also is critical to driving affordable 
decarbonization. And there’s a growing consensus 
among experts and policymakers that as important 
as solar, wind and batteries are, alone they cannot 
achieve California’s target of carbon neutrality by 
2045 – a goal SoCalGas shares for its own operations 
and delivery of energy to its customers. Significant 
analysis, piloting and research are underway across 
the globe to understand the potential for blending 
hydrogen in existing infrastructure, with continuous 
new advances and innovations driven by the pace of 
development. 

Given similar chemical and material properties 
across different gas systems, much of that 
blending research can be applied to the Southern 
California fuels delivery network. These blending 
demonstrations on specific natural gas systems 
in California are important next steps to adopting 
safety and reliability standards for hydrogen 
blending. This is important, because blending clean 
hydrogen into existing natural gas infrastructure 
could support reliable electrification and renewable 
electricity integration through neighborhood micro-
grids and, in partnership with other clean hydrogen 
efforts, provide a pathway to decarbonize hard-
to-electrify sectors of the economy. It could also 
help accelerate California’s path to net-zero carbon 
emissions by driving down costs of clean hydrogen 
as production scales up.  

IS HYDROGEN BLENDING SAFE?  
Hydrogen is a well-understood fuel that has 
been used safely for decades in a variety of 
sectors, including manufacturing, agricultural 
and technology operations. Additionally, recent 
initiatives have successfully demonstrated 
that hydrogen blending projects can be safely 
implemented in residential applications. Some 
examples of these blending projects are provided in 
the reference links below.   

WHY IS SOCALGAS COLLABORATING WITH UCI ON 
THIS DEMONSTRATION PROJECT? 
UCI has a rich tradition in energy and environmental 
studies and is internationally recognized for its 
leadership in energy and transportation research 
and innovation. It is home to the National Fuel 
Cell Research Center (NFCRC), dedicated in 1998 
by the U.S. Department of Energy (DOE) and the 
California Energy Commission (CEC) to accelerate 
the development and deployment of fuel cell 
technology, provide an outreach to the market, and 
address market hurdles. SoCalGas first partnered 
with UCI’s National Fuel Cell Research Center in 
2016 for the first successful green hydrogen 
blending project in the United States. Since 
then, hydrogen blending has been ongoing at the 
UCI campus and has successfully demonstrated 
that hydrogen could be safely blended with natural 
gas. UCI is also home to Solutions That Scale, 
an initiative that builds collaborations among 
scientists, business leaders, and policy makers to 
discover, translate, and enable scalable, data-driven 
solutions to the global problems of climate change 
and environmental degradation. 

https://www.socalgas.com/sustainability/hydrogen/h2-blending
http://www.nfcrc.uci.edu/
http://www.nfcrc.uci.edu/
https://www.universityofcalifornia.edu/news/national-first-uc-irvine-injects-renewable-hydrogen-campus-power-supply
https://www.universityofcalifornia.edu/news/national-first-uc-irvine-injects-renewable-hydrogen-campus-power-supply
https://sites.ps.uci.edu/solutions/
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DOES USING APPLIANCES WITH HYDROGEN-
BLENDED NATURAL GAS AFFECT THE 
ENVIRONMENT AND AIR QUALITY?
It is well known that using renewable and 
electrolytic hydrogen to displace fossil fuels 
reduces greenhouse gas emissions. Renewable 
and electrolytic hydrogen also have the potential to 
improve air quality. Completed hydrogen blending 
demonstrations with end-use equipment have 
shown a broad range of outcomes, varying from 
no change to reductions in nitrogen oxide (NOX) 
emissions which contribute to air pollution. SoCalGas 
and UCI’s proposed Project is designed to develop 
additional air quality data through emissions 
monitoring to assist in better understanding these 
issues. SoCalGas is also analyzing data from other 
demonstration projects and conducting its own 
research to better understand how hydrogen 
blended fuels can help improve air quality. SoCalGas 
and UCI are confident that existing and emerging 
technologies could enable customers to use 100 
percent hydrogen and hydrogen blends without 
negatively impacting air quality.  

WHERE WILL THE PROPOSED PROJECT SOURCE 
ITS WATER?   
Water availability is an important issue in Southern 
California. SoCalGas and UCI are studying projects 
generating hydrogen and looking at ways to 
sustainably source water that will be used (e.g., using 
recycled water) for the project. While it is too early 

to draw specific conclusions regarding the project’s 
water requirements and sources, SoCalGas and UCI 
will continue to build off the information learned 
from various studies to give careful consideration to 
the project needs. 

IS HYDROGEN-BLENDED GAS MORE SUSCEPTIBLE 
TO LEAKAGE?  
While existing research indicates that there is 
no difference in leakage between hydrogen and 
natural gas, more research is needed to better 
understand comparative rates of leakage of 
hydrogen blended gas. The proposed hydrogen 
blending demonstration projects will build upon 
prior leakage studies and include initial and 
ongoing leak surveys as well as assessments of 
detection equipment.

WHAT IS THE TIMELINE FOR THE PROPOSED 
PROJECT?   
SoCalGas expects a proposed decision on its 
application for hydrogen blending demonstration 
projects from the CPUC in 2024.  If approved, 
SoCalGas plans to begin the demonstration 
project at UCI soon after. Prior to beginning the 
demonstration project, SoCalGas will work closely 
with UCI Project collaborators to develop project 
details, including safety and public outreach plans, 
and communicate those details to UCI faculty, staff, 
students, and the community.

You can visit socalgas.com/h2blending regular updates about the proposed 
demonstration project.  Questions about the demonstration project may also be 
submitted to projectinfo@socalgas.com.

MORE INFORMATION ABOUT THE PROPOSED PROJECT

U.S. Department of Energy Hydrogen Program: DOE Hydrogen Program

HyDeploy – Keele University 

Fort Saskatchewan Hydrogen Blending Project (atco.com)

Clean Hydrogen Enters the Markham Energy Mix – Enbridge Inc.

NJR_HydrogenProject_Factsheet (njrsustainability.com)

CenterPoint Energy Launches Green Hydrogen Project in Minnesota (prnewswire.com)

Dominion Energy Advances Hydrogen as Next Frontier of Clean Energy – April 19, 2021

Developing Hydrogen Based Fuel in Hawaiʻi – YouTube

EXISTING HYDROGEN BLENDING PROJECT

http://www.socalgas.com/h2blending
mailto:projectinfo%40socalgas.com?subject=UC%20IRVINE%20HYDROGEN%20%5BH2%5D%20BLENDING%20DEMONSTRATION%20PROJECT
https://www.hydrogen.energy.gov/
https://www.keele.ac.uk/sustainable-futures/ourchallengethemes/providingcleanenergyreducingcarbonemissions/hydeploy/
https://gas.atco.com/en-ca/community/projects/fort-saskatchewan-hydrogen-blending-project.html
https://www.enbridge.com/stories/2022/january/hydrogen-blending-project-enbridge-gas-cummins-operational-markham-ontario
https://www.njrsustainability.com/environmental/NJR_HydrogenProject_Factsheet_01d1.pdf
https://www.prnewswire.com/news-releases/centerpoint-energy-launches-green-hydrogen-project-in-minnesota-301560709.html
https://news.dominionenergy.com/2021-04-19-Dominion-Energy-advances-hydrogen-as-next-frontier-of-clean-energy
https://www.youtube.com/watch?v=KDG1hBQt-eA

