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Next Generation Grid 

The need for the next generation grid is increasing: 

 Statnett, the Norwegian TSO is working on strengthening its' transmission 
system to allow for integration of renewables and to adapt to recent changes 
in the electricity flow. 

 Statnett owns 10 100 km of overhead lines and 703 km of sea and land cable 
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Design 

 During designing stage snow and 
ice-load have to be taken into 
account when choosing 
insulators, conductor types and 
other components. Ice loads are 
the mechanical dimensioning 
load case for overhead lines 
towers. 

 



High mountain areas 

 Since the 1980’s more and more 
overhead lines are being build in 
difficult accessible high mountain 
areas.  

 

 

 



High ice-loads 

 Where before overhead lines were build in lower areas with ice loads up 
to 4 kg ice per meter, the new overhead lines are sometimes being build 
in areas with 25 kg ice per meter.  



Variation in ice-loads 

 Ice loads vary from area to area and from span to span. This introduces 
challenges during the design, construction and operation of overhead 
lines.  

  It is very difficult to predict accurately ice-load with a return time of 
150 years.  

 

 



Transport and Construction 

 Building overhead lines in remote 
and high mountain areas 
introduces also new challenges, 
such as short helicopter windows 
and casting of concrete needed 
for the foundations. But it also 
gives new opportunities such as 
winter roads 



Galloping  

Typical in low wind conditions with some icing 



Removing snow and ice manually 

 Operation of overhead lines in cold climate areas can be challenging 
when for instance the snow and ice on the conductors need to be 
removed manually. In winter time high electrical loads are not 
uncommon and in case an outage occurs, it might take a long time to get 
it repaired. So these type of outages can have large consequences. 

 

 



Automatic ice removal devices 

Automatic ice control 

Ice-shedder apparatus 

Twisting device installed at 
mid-span of a ground wire 



Self deicing and anti icing 

 Anti icing or Self deicing 

 Nothing seems to work and is to expensive 

Illustration of abnormal appearance of ice accretion on super-hydrophobic conductors. Left-
results from Stri test. Right-adopted from Jiang Xingliang’s presentation – IWAIS-2013 



Ice performance 

 Ice accretion 

- freezing rain 

- frozen wet snow 



Ice and snow in service: typical cases 

Freezing rain  Sun-rise 



Ice performance of insulators 



Experience with ice monitoring 

View of the sensors, cameras and 
antenna (close-up) 



Accretion of rim frost on two insulators 
(type B and type C) during the night. 
The pictures are taken on 04:08 and 
06:08. The temperature was around -20 
Celsius 

Snow accreted on the combined 
insulator string (type B). Picture 
taken on 20-06-06 8:53. About 
40% of the gap is filled with snow 

Pictures from camera 2, 30-06-2011, 
11:12 



Ongoing R&D projects 



Winter casting of concrete foundations 

 Goal is to develop and test in full scale a method 
for winter casting of Statnett rock foundations. 

Make recommendations for further use of this 
method. 

 

 In several of Statnetts projects, there are 
restrictions on when construction can take place. 
This results in situations where winter casting of 
foundations is an important factor for successful 
progress. 

 

 Can lead to faster building with increased quality. 
The building season can be extended with 2-4 
months in areas with cold climate. 

 



 Goal is To find a coating that prevents ice 
accretion on conductors. 

 

 Heavy ice-load on conductors are the 
dominating factor in the mechanical design of 
towers and may cause outages. 

 

 With a self-de-icing coating it might be 
possible to reduce the requirements towards 
mechanical strength of towers and  reduce the 
number of outages. 

 

Self de-icing conductor 



Thank you for your attention 


