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Green hydrogen (GH2) has emerged as a strategic energy vector for industrial decarbonization. However, assessing the

operational reliability and safety of such systems is hindered by two major challenges: the intrinsic complexity of their

components and integrations, and the scarcity of consolidated failure data, which limits the development of robust

quantitative analyses. In this context, the present work proposes a methodological framework for the reliability

assessment of GH2-PV systems, specifically designed to address environments characterized by high uncertainty and

limited data availability, that is, green hydrogen production systems powered by photovoltaic energy. The methodology is

organized into three sequential phases:. In Phase I, a Failure Modes and Effects Analysis (FMEA) and a Fault Tree Analysis

(FTA) are constructed and parameterized using information extracted solely from technical literature. In Phase II, the initial

models are validated, and the estimates derived from the literature are treated as baseline information (informational

priors). These estimates are then refined through structured expert elicitation, enabling the derivation of reliability metrics

such as MTBF, MTTR, and Availability. Finally, Phase III introduces a continuous-update model based on Bayesian update.

This model formalizes a dynamic process capable of updating the reliability assessment as new operational data

(likelihood) becomes available. The resulting framework provides an integrated analytical environment that enables the

understanding of operational impacts of failures, supports maintenance planning, and supplies technical insights for

decisions aimed at maximizing system availability and safety.
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