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The storage and processing of large quantities of hazardous materials in chemical, process, and Oil & Gas industries

(offshore and onshore) can lead to major accidents such as releases of hazardous substances, explosions, and fires, with

severe impacts on human life, the environment, and assets. These events can be triggered not only by internal failures, but

also by external natural phenomena, giving rise to natural hazard-triggered technological scenarios (Natech accidents).

Their proper identification and assessment are essential to enhance industrial safety and prevent cascading effects.

A common approach to support qualitative and quantitative risk analysis procedures relies on Past Incident Analysis (PIA)

of events that occurred in similar facilities. PIA provides reference scenarios, i.e., in the case of Natech accidents, the

chains of events from the initiating natural hazard to the final consequences, that can serve as a basis for case-specific

assessments. Exploratory Data Analysis (EDA) is traditionally applied in PIA, but it faces limitations in systematically

analyzing accident datasets and capturing the interdependences between natural hazards, system vulnerabilities, and

resulting consequences. These limitations hinder the representation of Natech accident causation and evolution,

especially under data scarcity or inconsistency.

To address these challenges, this study proposes a Bayesian Network-based methodology (called BAS2E), as an alternative

to conventional EDA, for the systematic identification of the most relevant incident chains, serving as reference scenarios,

from accident datasets. Bayesian Network allows the explicit representation of causal relationships and uncertainties,

integrating both quantitative data and qualitative expert knowledge. The approach is applied to a dataset of Natech

accidents that occurred in offshore Oil & Gas installations, providing reference scenarios to support Natech risk

assessment of offshore critical infrastructure.
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