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Abstract

Safe and stable operation of electric power grids is critical to economic prosperity, national secu-
rity, public health and safety. However, in earthquake-prone areas, a severe earthquake may si-
multaneously cause extensive component failures in a power grid and lead to cascading failures
within it and across other power-dependent utility systems. Hence, the seismic resilience of power
systems is crucial to ensure their rapid recovery and support the needs of the population in disas-
ter areas. This paper introduces a probabilistic modeling approach for quantifying the seismic re-
silience of contemporary electric power grids. This approach includes an earthquake scenario
generation model, component fragility models, a power grid performance model, and a system
restoration model. These coupled four models enable quantifying seismic resilience. This paper
applies the proposed approach to the seismic resilience assessment of the China Southern Power
Grid, and several resilience strategies have been introduced to display how seismic resilience can
be improved.
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Figure 1. Function curve of power grid under seismic hazards
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Figure 2. Framework of power grid resilience assessment under seismic

hazards
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Figure 3. Geographical topology diagram of Southern Power Grid
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Table 1. Mean and standard deviation of fragility curve of power grid component under four damage states
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Figure 4. Fragility curve of power grid component under

seismic hazards
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Figure 5. Restoration curve of power grid component after
seismic hazards
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