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Group Betweenness and Centrality (GBC)

Line Outage Distribution Factors (LODFs) Critical Branches Identification Framework

Based on LODFs, we proposed a new 
metric M to represent the importance of 
branches in the system.

GBC is to identify a set of the most important 
components whose loss has a severe impact 
on the network. 

The green star nodes show both ends of 
the line whose outage has the highest M. 
The yellow diamond nodes show other 
high impact branches in the grid that are 
within 3 hop-distance to the green star 
nodes. The red triangle nodes are within 
3-hop distance from the desired branches.

Example of Constructing Subgraph
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200-Bus Synthetic Grid
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500-Bus Synthetic Grid



Conclusions

• We provide a computationally tractable approach to identify 
critical multiple-element branch contingencies by exploiting 
the GBC and LODFs. 

• For future work, we will improve the framework's efficiency 
and speed by choosing appropriate parameters and 
implementing parallel computing.
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