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CATALYSING INNOVATION

Course Name: Hydrogen Transportation and Storage

Course Instructor: Dr. SSV Ramakumar, Director (R&D), IOCL

Dr. R K Malhotra, Former Chairman and Director (R&D), IOCL; Professor of Practice, IIT
Delhi

Shri. MV Ravi Someswarudu, Former Executive Director (0&M-CO), GAIL (India) Limited

Dr. Manivannan P. V., Associate Professor, Department of Mechanical Engineering, IIT
Madras

Objectives: The objective of the course "Hydrogen Transportation and Storage" is to
provide students with a comprehensive understanding of the principles, technologies, and
challenges related to the transportation and storage of hydrogen. Students will explore
various methods, including compression, liquefaction, and hydrogen carriers, as well as
safety considerations, infrastructure requirements, and emerging trends in hydrogen
transportation and storage.

Course Contents:

Introduction to Hydrogen Transportation and Storage: Importance and challenges of
hydrogen transportation and storage, Overview of compression, liquefaction, and
hydrogen carrier methods

Compression-based Hydrogen Transportation: Principles and technologies of
hydrogen compression, Compressor types and operation, Infrastructure requirements
for compressed hydrogen transportation, Safety considerations and standards

Liquefaction-based Hydrogen Transportation: Principles and processes of hydrogen
liquefaction, Liquefaction technologies and equipment, Cryogenic storage and
transportation systems, Challenges and considerations for liquefied hydrogen

Hydrogen Carriers: Overview of hydrogen carrier technologies (ammonia, liquid
organic hydrides, metal hydrides), Carrier synthesis, storage, and release mechanisms,
Infrastructure requirements and challenges for hydrogen carriers

Safety Considerations in Hydrogen Transportation: Hazards and risks associated with
hydrogen transportation, Safety codes, standards, and regulations, Mitigation
strategies and best practices

Infrastructure Requirements for Hydrogen Transportation: Hydrogen refueling
stations and distribution networks, Storage facilities and capacity planning,
Infrastructure development challenges and opportunities

Hydrogen Storage Technologies: Cryogenic storage and transportation,
Hydrogenation-based storage methods, Solid-state hydrogen storage materials and
systems
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Emerging Trends and Advancements: Innovations in hydrogen transportation and
storage, Hydrogen pipeline systems, Advanced storage technologies and materials

Reference Text books:
"Hydrogen Transport and Storage" by Ram B. Gupta and Angelo Basile

"Hydrogen Infrastructure: Transportation, Storage, and Integration" by Ryan O'Hayre,
Suk-Won Cha, Whitney Colella, Fritz B. Prinz




