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Extreme weather events are placing unprecedented stress on modern electric 
power systems. These events drive rapid, spatially correlated changes in 
electricity demand and generation availability, challenging traditional planning 
and operational models that treat load and network dynamics separately.  
This seminar presents an integrated framework for load and power flow modeling designed 

to capture the coupled physical, behavioral, and environmental 
drivers of grid performance under extreme conditions. The 
approach combines data-driven load forecasting, weather-
informed modeling, and power flow simulation to evaluate 
system vulnerabilities and resilience strategies. By linking load 
models with network topology and operational constraints, the 
framework enables more realistic scenario analyses for extreme 
weather planning, renewable integration, and grid adaptation. 
Case studies demonstrate how the model can identify critical 
bottlenecks, assess cascading impacts, and support data-
informed decision-making resilient energy infrastructure. 
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