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Abstract

This study conducted a systematic risk assessment of 44 hydrogen pipeline accidents recorded over
the past 50 years, using the Preliminary Hazard Analysis (PreHA) method and data from the Hydrogen
Incident and Accident Database (HIAD 2.2) developed by the European HySafe network. A statistical
analysis was first performed on the accident data, covering annual distribution, country distribution,
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cause classification, and consequence type. The analysis revealed that fire is the predominant conse-
quence of hydrogen pipeline accidents, while material/manufacturing defects and management fac-
tors are the main known causes. Subsequently, the PreHA framework was applied to identify and eval-
uate several key hazard factors, including corrosion and material degradation (rated 1A, catastrophic
and frequent), welding issues (rated 1B, catastrophic and probable), mechanical integrity and opera-
tional failure (2C), natural hazards (1D), and civil and construction works (3D). This research aims to
identify the critical risk factors contributing to hydrogen pipeline accidents and emphasize the im-
portance of continuous improvement in safety management practices, thereby providing safety as-
surance for the development of a sustainable hydrogen economy.
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Figure 1. The number of hydrogen pipeline accidents occurring each year
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Figure 2. Hydrogen pipeline accidents that have occurred in various countries
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Figure 3. Statistics on the causes of hydrogen pipeline accidents
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Figure 4. Statistics on the consequences of hydrogen pipeline accidents
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