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Hydrogen Storage in Alberta's Salt Caverns:

Risk Assessment, Design Criteria, and
Operational Optimization

University of Alberta researchers will collaborate with industry to evaluate
and optimize hydrogen storage in salt caverns developed by solution
mining in Alberta’s salt formations. Alberta government’s roadmap and
industrial plans for producing blue and green hydrogen will require safe
and efficient technologies for large-scale hydrogen storage. Alberta’s salt
caverns have been historically used to store natural gas, petrochemical
products, and waste materials by energy and utility companies. Storing
small and reactive hydrogen molecules in such systems with frequent
injection and withdrawal cycles introduces significant technical challenges
which is the focus of the proposed project.
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Stakeholders
= Cavern Developer / Operator
= Service Providers
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The proposed process flow diagram to develop laboratory and modelling tools required
for design, development, operation, and maintenance of hydrogen caverns. MAR 2023 - Start: 3
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APPLICATION

This project aims at developing and applying the required laboratory setups, testing protocols, and mathematical models to assess
and optimize the storage of hydrogen in salt caverns for the first time in Canada.

Learn how albertainnovates.ca
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PROJECT GOALS BENEFITS TO ALBERTA

The project involves three main phases: 1) HQSP Training: 3 postdoctoral fellows, 4 PhD, and 2 MSc

students will be trained to conduct the project tasks. The

1) field-data collection and analysis HQSP will be ready to be hired to be involved in the

2) laboratory experiment, mathematical modelling, and emerging hydrogen industry, in particular in subsurface
software development hydrogen storage.

3) field implementation
2) Investment Attraction: Salt cavern storage will require $2.5

Publication of the laboratory and field results will facilitate the billion of direct investment, and S5 billion of indirect

transfer of the knowledge to other companies to be used in investment related to the purchase and installation of

different salt formations in Alberta and across Canada. surface equipment (compressors, pipelines, and control
systems).

3) New Economic Sectors: Successful commercialization of the
proposed technology will promote the production of
hydrogen. This will pave the way for the development of the
following new industries in Alberta.

10 Publications 9 Students 4 Patents 10-20 Project 50-100 Future
Trained Jobs Jobs
New 2 Spinoff 10-20 kt/yr 4,000-6,000 kt/yr
Products/Services Companies Project GHGs Future GHGs

MAR 2023

Project agreement executed and project initiated.
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Disclaimer ¢ Alberta Innovates (Al) and His Majesty the King in right of Alberta make no warranty, express or implied, nor assume any legal liability or responsibility for the accuracy, completeness, or usefulness of any information contained in this publication, nor that
use thereof infringe on privately owned rights. The views and opinions of the author expressed herein do not necessarily reflect those of Al or His Majesty the King in right of Alberta. The directors, officers, employees, agents and consultants of Al and the Government
of Alberta are exempted, excluded and absolved from all liability for damage or injury, howsoever caused, to any person in connection with or arising out of the use by that person for any purpose of this publication or its contents.



