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Hydrogen systems are inherently complex socio-technical systems, where failures can emerge from interactions across

technical, human, and organizational components. Traditional risk assessment methods, such as Event Tree Analysis,

model accident sequences and estimate the probabilities and consequences of hydrogen releases; however, they have

limitations when applied to complex hydrogen systems. Specifically, ETA assumes a single initiating event, binary

outcomes, linear and independent event progressions, so it does not capture the timing, sequencing, or dynamic

interactions of events. To address this limitation, Dynamic Probabilistic Risk Assessment methods have been developed to

improve ET-based approaches to handle uncertainty and dynamic behavior. Still, these approaches remain largely

technical and probabilistic, often overlooking interactions among technical, human, and organizational components. This

paper explores how ETA can be extended using a systems thinking perspective to capture better feedback loops, dynamic

interactions, and the interplay between technical, human, and organizational elements. The approach aims to provide a

more holistic understanding of potential hazards and to support more informed risk management decisions. The paper

will illustrate the concept with examples demonstrating the applicability of this integrated perspective in real-world

hydrogen cases.
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