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The increasing integration of renewable energy sources into power grids 
has introduced significant challenges in maintaining grid stability, mainly 

due to weather-induced variability in generation 
and load, and system dynamic changes over time. 
This research analyzes the relationship between 
weather conditions and grid dynamics, proposing 
a predictive model inspired by biological systems. 
The model demonstrates adaptability to evolving 
systems, accurately forecasts short-term and 
mid-term load and renewable generation based 
on weather patterns and historical data, and 
provides valuable insights into grid resilience, 
stability analyses, and extreme weather scenario 
evaluations.
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