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The role of power grids when replacing fossil fuels

Challenges
● Decentralization
● Reduced inertia
● Volatility

Mitigation

Adaptation
Challenges
● Extreme weather

events Goal of power grids
● Transport of energy
● Stable grid frequency



Procedure of predicting dynamic stability
A) Generation of synthetic power grids B) Monte-Carlo simulations to compute 

dynamic stability

D) Evaluation on a large Texan power grid

stable unstable

C) Training of GNN models
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Results of predicting dynamic stability
Scatter 
plots of 
model 
prediction 
of ArmaNet 
for three 
different 
tasks

● Larger GNNs outperform smaller GNNs and baselines

● Application to real-sized grid feasible

● Models generalize out-of-distribution



Looking forward to the discussion...
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