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Abstract. Operation and planning of the rural distribution networks depend upon 

a number of parameters and variables that derive the design criteria and the 

operating. Leaving from the primary characteristics of the rural distribution 

feeders and using the clustering techniques and fuzzy logic, the paper presents an 

improvement method for power losses estimation in the rural distribution 

networks.     
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1. Introduction  

 The minimization of power losses is an important issue during planning and 

operation, with important technical and economical implications. The 

determination of the power losses levels depends upon a number of parameters 

and variables that derive the design criteria and the operating conditions of the 

distribution networks. Thus, the feeders have a broad universe of the different 

variables, such as nominal voltage, the length, installed transformation capacity, 

the number of the transformation points, the circuit type (underground, aerial, 

mixed), load being served, etc [1], [2].  

 Even if a feeder has more power losses compared with other feeders, it does 

not imply that it is operating out of the normal condition. It may have more 

length, may be more loaded, may have more transformation points, etc, 

presenting different constructive or operative characteristics.    

 The aim of this paper is to describe a fuzzy approach to estimate the power 

losses of rural distribution feeders considering the total length, axe length, 

installed power and loading level of transformers as fuzzy numbers, thing that 

reflects better the uncertainty from the distribution networks. Results obtained 

demonstrate the ability of the proposed method to overcome difficult aspects 

encountered in process operation and planning problems of rural distribution 

networks. 

2. Clustering techniques 

 Clustering can be considered the most important unsupervised learning 




