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Abstract. The mechanical dimensioning of the overhead lines is an optimization problem. 

The authors introduce the features of their design program for overhead line profiles, 

adjusted to the distribution lines, so that the structure total costs are minimized and the 

technical and safety constraints are fulfilled. The main principles of this program are the 

interactivity, optimization and high-level user-interface.   
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1. Introduction  

In the case of the overhead lines, the absence of further insulation beside the 

small sections connected on the line supports, as well as the relatively facile 

construction lead to a low-expensive electric circuit compared to an 

underground cable, mostly at medium and high voltage levels. While in 

standard environmental conditions the ratio of underground-cable to overhead 

lines costs is within 25:1 to 5:1, in areas of difficult terrain, there is an even 

bigger cost advantage with overhead lines. In the more sparsely populated areas, 

the overhead lines routes are more opportune. On the other hand, the majority 

of the very/high voltage routes are predominantly overhead, also because of the 

large cost difference to the cables. 

Overhead conductors must be installed at a height providing an adequate 

electrical clearance from the ground, from nearby buildings or vegetation, and 

over roads and railways. The domain regulations set out the minimum clearance 

allowing for factors as the swing of conductors in prescribed windy conditions. 

The line height is determined by the maximum conductor sag between towers. 

This one is influenced by the span length, the conductor type, the maximum 

permissible conductor stress, the maximum conductor temperature, and the air 

ambient temperature. Calculation of overhead lines mechanics should take into 

account all the above criteria [5], [6].  

In general, the overhead conductor elongates by the permanent mechanical 

forces during its lifetime. Additional to this irreversible elongation, the sag of 

overhead conductors will increase with temperature caused by the electrical 

load and specific environmental conditions or other rope forces, e.g. snow and 

ice load. During the planning and construction, a lower sag than necessary gives 




