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Abstract 

Extreme events, primarily natural disasters and climate-driven severe weather, have caused 
extensive damages in power systems, leaving millions of customers without electricity for several hours. 
Such events include wildfires in Australia, the Americas, and South Europe; flooding events in the UK, 
Italy and Spain; storms in the Americas; and earthquakes in Pacific Ring, etc. Handling with their 
sequences requires revisiting the current, traditional reliability frameworks in power system design and 
operation, that center on so-called credible (or “average”) outages, such as single or double faults, 
commonly referred to as N-1 or N-2 contingencies. In this presentation, the concepts between reliability 
and resilience will be clearly distinguished and the key dimensions and frameworks of resilience will be 
explained. Operational strategies for enhancing resilience, such as preventive unit commitment, 
defensive islanding, and microgrid deployment will be described and a framework to evaluate 
investment and planning approaches that balance infrastructure hardening, distributed energy 
resources, and digital solutions will be presented. 
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