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Extended Abstract  
 
Geomagnetic disturbances (GMDs) on Earth, originating from the Sun, cause slowly varying currents to flow in the Earth and 
in electrical power systems, metallic communication lines, railways and pipelines.  Under some conditions, these currents can 
disrupt the proper functioning of those infrastructure systems, with the potential to affect societies dependent on reliable 
electricity supplies.  Therefore it is clear that the exposure to GMDs and the responses of power systems require the attention 
of electricity utilities, manufacturers and regulators.   
 
For these reasons, Cigré (Conseil International des Grands Réseaux Électriques, known in English as the International 
Council on Large Electric Systems) Study Committee C4 (System Technical Performance) initiated a research study to 
examine the measured data from different types of geomagnetic storms with emphasis on the data acquired and saved in 
electronic form.  This means that while some very large storms have occurred in the past and are important, it was felt that we 
should concentrate on storms that have occurred in the modern era.  In some cases we have been able to correlate measured 
ground magnetometer data with satellite solar wind measurements.  This paper summarizes the accomplishments of the C4.32 
working group, as we are nearing the completion of a technical brochure to be published when the work is completed. 
 
In recent years several important geomagnetic storms created problems for the operation of power networks in different parts 
of the world.  For example a severe geomagnetic storm occurred in March 1989 and it initiated the collapse of the Hydro-
Quebec power system, giving the storm its name: “The Quebec storm”.  In addition to the blackout, several high voltage 
transformers were damaged, both by the storm itself and also by the collapse of the Quebec network.  In October 2003 the 
“Halloween storm” disrupted power supplies in Sweden and damaged transformers in South Africa.  In July 2012 an event 
thought to be comparable with the Carrington event from 1859 was measured by a satellite in the same orbit as the Earth 
around the Sun, but the ejected plasma did not intercept the Earth, so the effects were not observed on the Earth. 
 
There is more than one type of GMD, and each has different characteristics and different parameters that make them 
important to power grids. The Cigré work characterizes the parameters of GMDs as a basis for examining the consequences 
for power systems and supports the preparation of appropriate approaches for prevention, mitigation and response to reduce 
the risks to power utilities and society.  The three classes of GMDs considered in the Cigré work include the sudden impulse 
storms, the electrojet storms, and the coronal hole high speed stream storms.  Each of these will be described in the 
presentation, and the data acquired and analyzed will be summarized.  In addition the relative importance to electric power 
grids for each type of storm will be discussed.  
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