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Geomagnetically induced currents {GIC) affecting the performance of high-voltage power transmission
systems are one of the most significant hazards space weather poses on the operability of critical US
infrastructure. The severity of the threat was emphasized, for example, in two recent reports: the Nationai
Research Council (NRC) report “Severe Space Weather Events--Understanding Societal and Economic
Impacts: A Workshop Report” and the North American Electric Reliability Corporation (NERC) report “High-
Impact, Low-Frequency Event Risk to the North American Bulk Power System.” The NRC and NERC reports
demonstrated the important national security dimension of space weather and GIC and called for
comprehensive actions to forecast and mitigate the hazard.

In this paper we will give a brief overview of space weather storms and accompanying geomagnetic storm
events that lead to GIC. We will also review the fundamental principles of how GIC can impact the power
transmission systems. Space weather has been a subject of great scientific advances that have changed the
wonder of the past to a quantitative field of physics with true predictive power of today. NASA's Solar Shield
system aimed at forecasting of GIC in the North American high-voltage power transmission system can be
considered as one of the ultimate fruits of those advances. We will review the fundamental principles of the
Solar Shield system and provide our view of the way forward in the science of GIC.
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