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As global nuclear power capacity continues to grow, and with increasing frequency and intensity of earthquakes
worldwide, accurate and efficient seismic safety assessment becomes increasingly critical. This study presents a hybrid
seismic probabilistic safety assessment (SPSA) framework that incorporates artificial neural networks (ANN) to improve
the evaluation of seismic risk in nuclear power plants. In particular, an ANN-based method is introduced to estimate
system fragility, which represents the likelihood of system failure under different levels of seismic intensity.

System fragility is typically derived by combining component fragilities and accident scenarios. In conventional
approaches, the relationships among components are assumed to be either completely independent or fully correlated.
However, for more accurate risk assessment, it is essential to consider partial correlations between components. Although
several numerical techniques have been developed to account for such correlations, they often involve high
computational cost or approximation errors.

In the proposed approach, system fragility is predicted using an ANN model that takes median capacities, uncertainty
parameters, and the inter-component correlation matrix as inputs. This enables fast and reliable estimation of system
fragility under various correlation scenarios and supports real-time risk evaluation. By integrating ANN into the SPSA
process, the proposed method provides a practical and scalable solution for enhancing seismic safety assessment in
nuclear facilities.
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