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Abstract. The paper presents a methodology for the evaluation of the energy saving 

potential, by replacement of the old transformers, with efficient transformers. This solution, 

which it can be applied for different loading levels, using the clustering and fuzzy 

techniques, is proven as a useful tool in the optimization of the decisions for the 

renewals/reinforcements on distribution networks. 

Keywords: energy saving, efficient transformers, power losses. 

1. Introduction  

 Energy losses throughout the world’s electrical distribution networks vary 

from country to country between 3.7% and 26.7% of the electricity use, which 

implies that there is a large potential for improvement. After lines, distribution 

transformers are the second largest loss-making component in electricity 

networks. Transformers are relatively easy to replace, certainly in comparison 

with lines or cables, and their efficiency can fairly easily be classified, labeled 

and standardized. The worldwide energy savings potential of switching to high 

efficiency transformers is estimated to be at least 200 TWh [4]. This savings 

potential is not only technically advantageous, but also brings economic and 

environmental benefits. Taking the full life cycle cost into account, selecting 

high efficiency transformers is normally an economically sound investment 

decision despite their higher purchase price. As a result, high efficiency 

transformers yield a net economic gain for global society.  

 This paper presents the potential of the high efficiency distribution 

transformers, as a technology to saving energy in distribution network. There 

are several good reasons for such a focus: 

• Distribution transformers represent the 2nd
 largest loss component in 

the network 

• Replacing transformers is easier than changing cables or lines. 

2. Transformers Losses 

In transformers, the losses appear in the form of no-load losses (constant 

losses) and load losses (variable losses). The Variable losses depend on the 




