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Abstract

Significant feature masking occurs in AP1000 nuclear power plants due to strong nonlinear correlations during
severe composite transients. To address this, this study proposes a dynamic diagnostic architecture based on
independent attention metrics. The architecture was evaluated using the AP1000 simulation system PCTRAN.
A comparative analysis was conducted on the dynamic evolution of attention behaviors under composite
conditions involving homologous strong correlations and cross-system weak correlations. While traditional
discriminative models are restricted by mutual exclusivity constraints, the proposed architecture eliminates
these barriers by incorporating topological space metrics and independent activation mechanisms. This ap-
proach enables the precise isolation of overlapping loss-of-coolant features and severs indirect cross-system
thermal-hydraulic interference. These findings provide a transparent, quantified physical basis for operator
decision support within the 72-hour passive observation window.
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