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This paper introduced an integrated manner to hydrogen production and storage systems, with a focus on the combined

roles of risk, reliability, and human factors across the full safety lifecycle. It provides guidance on:

·       How the IEC safety lifecycle framework applies to hydrogen systems, from concept development through design,

operation, maintenance, and decommissioning.

·       How risk assessment, reliability engineering, and human and organizational factors activities can be adapted to

address hydrogen’s unique hazards, such as high leak propensity, low ignition energy, and fast escalation potential, at

each lifecycle stage.

The paper highlights the need for hydrogen-specific approaches due to limited reliability data, unique degradation

mechanisms, and increased dependence on operator performance during abnormal situations. It emphasizes integrated

methods to ensure that technical and human protection layers remain effective and that safety requirements are

consistently maintained throughout the lifecycle.
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