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Dynamic Thermal Rating of overhead power lines in icing conditions (DTRi)
Gregor Kosec, Aleksandra Rashkovska, Roman Trobec, Jožef Stefan Institute

Kosmač Janko, ELES Ltd., Slovenia 

Glaze Super cooled rain 900 
kg/m3 

Hard rime super cooled fog/cloud
300-700 kg/m3

Rime - Super cooled fog/cloud -Air bubbles
150 -300 kg/m3

Wet snow – accretion -100 – 850 kg/m3

"Guidelines for Meteorological Icing Models, Statistical Methods and Topographical Effects".2006, Farzaneh, M. (2008), Atmospheric icing of power networks, Springer, Dordrecht ; 
London. Makkonen, L., Modeling power line icing in freezing precipitation, Atmospheric Research, 46 (1998) 131–142 .
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The basic idea is to determine a minimal electric current, needed to prevent icing by means
of heat losses due to the line resistance. The core of solution is a physical model for the
simulation of heat transfer within the transmission power line under realistic weather
conditions related to the icing, i.e., ambient temperatures between -5 oC and 5 oC with super
cooled rain present. The model has been named Dynamic Thermal Rating - icing (DTRi).
The DTRi comprises the Joule heating, convection, solar heating, evaporation, radiation and
impinging super cooled precipitation. Basically, the DTRi solves the heat transport equation
(second order partial differential equation) with non-linear boundary conditions describing
different heat terms due to the weather conditions.

Significant reduction, in order of millions of €, of infrastructural
reconstructions after catastrophic events due to extensive icing on
overhead power lines. Such event last occurred in the beginning of
February 2014, when a considerable number of transmission lines
collapsed under the weight of accumulated ice glaze. The damage of this
single event was estimated at 8.5 million €.


