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Dynamic positioning (DP) systems in offshore drilling vessels operate under distinct configurations of redundancy and

operational risk, depending on whether the unit is engaged in critical or non-critical activities. This study presents an

applied reliability modeling approach aimed at quantifying and comparing the behavior of DP systems under different

operational modes, with the goal of supporting risk-informed decisions on mode transition. Reliability is formulated as a

mode-dependent function that reflects how redundancy, degradation, and component availability influence the

probability of maintaining position. Fault and event tree analyses are employed to model potential failure combinations

and to estimate the probability of position loss across different DP System configurations. Bayesian updating is applied as

a supporting method to revise reliability estimates as new in-service failure data become available, ensuring coherence

between analytical models and operational evidence. The approach focuses on continuously refining the probability of

failure within the fault and event tree analyses, allowing the reliability assessment to reflect the actual condition of the

system throughout the campaign. This probabilistic updating process enables a rational evaluation of how reliability

evolves during operation, maintaining consistency with the Critical Activity Mode (CAM) and Task Appropriate Mode

(TAM) operational philosophies in offshore drilling vessels scenario. The proposed approach demonstrates how reliability-

based analysis can provide a well-founded basis for operational decision-making in dynamically reconfigurable marine

systems, contributing to improved safety and performance management in offshore drilling operations.
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