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This presentation describes how the SGMD for the M7 Hayward Fault is integrated into a 
probabilistic framework for modelling earthquake impacts on the bulk electric power system. 

The time-series ground acceleration from all available rupture realizations are utilized to drive 
component-level fragility assessments for generation plants, substations, transformers, and 
transmission lines. For each realization, the ground acceleration datasets are mapped to power 
system asset locations within the 240-bus reduced-order western interconnection model. These 
intensities are then evaluated against fragility curve to compute probabilistic damage states. 

The resulting damage states are translated into N-K power-system contingencies and evaluated 
using phasor-domain dynamic simulations to characterize grid response, identify critical nodes, 
and assess earthquake-driven cascading outage mechanisms. Overall, the framework demonstrates 
how physics-based ground-motion time series can be coupled with power-system dynamic 
simulation to quantify earthquake risk and support resilience-informed investment planning for 
utilities and transmission planners. 
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