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Electric power is needed to make society work. There have been a number of black 
outs but these also occur due to other courses. The only big danger is that a 
Carrington event would cause failures on a complete hemisphere and that many 
transformers would be destroyed. There are too  fewspares and black outs could last 
for weeks  resultng in a collapse of society. Regional blackout are inconvenient but 
constitute no threats 

3 



The damage during the 1989 Quebec Blackout 13,2 Canadian Dollars 
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See https://www.lloyds.com/news-and-insight/risk-insight/library/natural-
environment/solar-storm 
See Pirola et al., Space Weather Risk 2005  Space Weather Vol 3 S02A02 
Coastal regions experience an enhancement in the surface electric field due to the 
high conductivity of seawater. This can be thought of as the seawater carrying extra 
charge, and the nearby, grounded, transformers provide a path for the current to 
flow. The enhancement from the coast effect increases exponentially towards the 
coast 
See also Lloyds report  
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This shows that the there is a strong correlation between the GIC and the excusions 
measured in power stations 
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The artist impression (Movie) shows that the Earth Magnetic field is strongly 
perturbed by the CME. The real topology is however more complex 
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It is important to calculated what the effects of a CME in a network can be. This is 
however complex and not done for realistic networks, 
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The power grid inductively opposes the magnetic field change by the CME and 
generates a GIC through the Earth and the transmissionlines 
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The risk of strong magnetic field fluctuations depends strongly on corrected 
geomagnetic latitude (Figure  top left). During less severe magnetic storms, 
atmospheric currents are mainly confined to high magnetic latitudes and we 
associate them with visible aurora (e.g. “Northern Lights”). During extreme storms 
these currents are also found at lower latitudes, although still at a lower strength 
than the currents at high latitudes. Even regions of low magnetic latitude are not 
completely free of risk; for example, during the 2003 Halloween storm, transformers 
in South Africa sustained damage severe enough to remove them from service28. 
This magnetic latitude (35-45°) is equivalent to magnetic latitudes covering the 
Southern U.S. from California to Florida.  
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Here we discuss network breakdown because of loss of the timecode from GNSS so 
that network elements loose phase synchronisation  
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This is the real European electric power network 
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New network topologies or local energy production reduce the risk of space weather 
effects 
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NOAA Electric power dashboard 
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