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1. Abstract 
 
Geo-magnetically induced currents (GIC) flow into power transformers through the neutral.  These 
currents can cause core saturation depending on the magnitude of the GIC and the design of the 
transformer.  However, there is some misconception in the electric power industry today that GIC currents 
have caused and will cause significant damage to large and medium power transformers installed on 
power grids.  The purpose of this tutorial is to present the true effect of GIC on power transformers and 
power systems, and the available methods to monitor GIC, as well as mitigating its effects. 
 
This tutorial has four parts.  First, factors that influence the susceptibility of power transformers to 
overheating due to GIC will be explained.  This will be followed by a presentation on simulating GIC flow 
in power systems and the impact of the resulting MVAR demands and magnetizing current harmonics on 
voltage stability, system protection, and other power system components.  The third part of the tutorial will 
include an overview of GIC monitoring, typical time-scale & magnitude characteristics of GICs, the type of 
sensors that are required (and sensor locations relative to the monitored transformer), and the data 
acquisition hardware used to capture and transmit GIC information.  The last part of this tutorial will deal 
with the work of a task force (TF) formed by NERC to study all aspects of Geomagnetic Disturbances 
(GMD).  Finally, representatives of power utilities in North America who will be attending the tutorial will 
be given the opportunity to share with the attendees the processes & procedures presently used by those 
utilities to manage and mitigate the effects of GIC. 
 
2. Learning Objectives 
 

This tutorial will: 

• Explain the possible harmful effects of geomagnetically induced currents on power 
transformers, accounting for the special nature of the GIC signature.  

• Describe the simulation of GIC flow in power systems to evaluate its impact on power system 
stability and power system components. 

• Present methods available today to monitor, mitigate, and protect against the effects of GIC. 
• Give an overview of the activities of, and the final report produced by, a NERC GMD TF 

covering all aspects of GMD. 
 



3.  Learning Outcomes 
 

As a result of attending this tutorial session, you will gain an understanding of the following: 

• Factors affecting the magnitude of the effect of GIC in power transformers.  
• Presently used methods to monitor, mitigate, and protect against the effects of GIC.  
• The impact of GIC on power system stability and power system components.  
• GIC monitoring, the typical signature of GIC, the type of sensors required and sensor 

locations relative to the monitored transformer, and the data acquisition hardware used to 
capture and transmit GIC information. 

• The process used in forming the NERC GMD TF, the development of the material of the final 
report, an overview of the content of the report, and needed GIC industry standards. 
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