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The use of clean hydrogen to decarbonize several sectors has been under consideration in the context of the global
energy transition, and repurposing natural gas pipelines has emerged as a cost-effective option for hydrogen transport.
While this approach leverages existing infrastructure, it also introduces safety challenges, one of them being new
weaknesses in natural hazard-triggered technological (Natech) accidents. This paper provides a theoretical framework to
understand Natech risks in hydrogen-repurposed pipelines by identifying the main triggering events, highlighting the
specific vulnerabilities of hydrogen compared to natural gas, and outlining mitigation strategies.

The study reviews academic literature to categorize relevant natural hazards that can initiate pipeline failures, including
earthquakes, floods and tsunamis, lightning and severe storms, landslides, and wildfires. These events can induce rupture,
loss of support, or secondary effects such as debris impact. A comparison is then made between the behavior of hydrogen
and natural gas under such conditions. Hydrogen's characteristics, such as its wider flammability range, lower ignition
energy, faster diffusion, and propensity for material embrittlement, amplify both the probability of release and the severity
of consequences.

The paper draws on strategies from structural and organizational risk reduction to examine targeted accident prevention
and mitigation measures for each hazard type. Structural measures involve design and engineering solutions that
physically reduce pipeline exposure or vulnerability, while organizational measures encompass procedure and
management approaches that reduce risk through operations and preparedness.

By mapping hazard-vulnerability-mitigation linkages, this paper aims to support operators, regulators, and researchers in
developing more resilient hydrogen transport networks. The findings emphasize that while many practices can be
adapted from natural gas pipeline management, hydrogen'’s distinct physical and material interactions necessitate
dedicated risk reduction approaches.
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