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Area Sparsity in Large-Scale Electric Grids and 
its Impact on Power System Sparse Matrix 
Statistics
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Real-world power grids are inherently sparse. Sparse matrix statistics can provide insight into the structural 
characteristics of power grids. These statistics can be used to make synthetic power grids topologically 
similar to real-world grids. Synthetic grids are publicly available and play a vital role in studying power 

grids and developing new algorithms among researchers, while actual 
grid information is critical energy/electricity infrastructure information. 
The closer the topological similarities between synthetic and actual 
grids, the better the research results. Building on previous work, where 
existing synthetic grids are compared with real-world grids in terms 
of area sparsity, in this work, the synthetic networks are modified to 
have lower inter-area sparsity. Then the sparse matrix statistics of the 
original and modified synthetic grids are compared against real-world 
networks. The results show improvements in sparse matrix statistics 
as a reduction in inter-area sparsity makes the synthetic power grids 
topologically similar to power grids in the real world.
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