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Background and Motivation to use Clustering 
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Data for all 
distribution 
feeders (3000+)

Cluster the 
feeders into 
groups (~30)

Identify 
representative 
feeder for each 
group

Detailed studies to 
determine hosting 
capacity for each 
representative 
feeder

Assign hosting capacity 
values to the rest of the 

feeders in each cluster to 
create a hosting capacity 
map for service territory

Utility Service Territory

Hosting Capacity Map



Study Data
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Feeder characteristics for full set of 8143 feeders 
(Blue) and 214 study feeders (Red)

Example utility feeder data



Clustering Methods
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 Hierarchical Clustering  K-Mean Clustering

Bi-plot of the 8 cluster 
solution for 8,143 feeders 
with 214 study feeders 
shown by markers





Cluster Results
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Hosting capacity violation type shown by marker 
shape for each feeder in the same 6 clusters. 



Conclusions
 Methods explored:

A. Dependence of hosting capacity accuracy on the number of clusters.

B. Dependence of hosting capacity accuracy on weighting of key cluster 
variables.

 The accuracy of K-Means clustering as a method to group 
distribution feeders was relatively inaccurate with the best 
solution showing an average hosting capacity variation of 77%.

 K-Means clustering is still useful as it provides good separation 
between clusters in many cases, but it has its limitations. 

 Clustering will never perfectly group feeders such that all unique 
characteristics match with a single PV hosting capacity for the 
feeder, but it can provide a rough estimate of the hosting 
capacity for similar types of feeders.
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