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Response to NERC Request for Comments on TPL-007-1  
Comments Submitted by the Foundation for Resilient Societies 

October 10, 2014 

The Benchmark Geomagnetic Disturbance (GMD) Event whitepaper authored by the NERC Standard 

Drafting Team proposes a conjecture that geoelectric field “hotspots” take place within areas of 100-200 

kilometers across but that these hotspots would not have widespread impact on the interconnected 

transmission system. Accordingly, the Standard Drafting Team averaged geoelectric field intensities 

downward to obtain a “spatially averaged geoelectric field amplitude” of 5.77 V/km for a 1-in-100 year 

solar storm. This spatial averaged amplitude was then used for the basis of the “Benchmark GMD 

Event.”1  

In this comment, we present data to show the NERC “hotspot” conjecture is inconsistent with real-world 

observations and the “Benchmark GMD Event” is therefore not scientifically well-founded.2 Figures 1 

and 2 show simultaneous GIC peaks observed at three transformers up to 580 kilometers apart, an 

exceedingly improbable event if NERC’s “hotspot” conjecture were correct. 

According to Faraday’s Law of induction, geomagnetically induced current (GIC) is driven by changes in 

magnetic field intensity (dB/dt) in the upper atmosphere. If dB/dt peaks are observed simultaneously 

many kilometers apart, then it would follow that GIC peaks in transformers would also occur 

simultaneously many kilometers apart. Figure 3 shows simultaneous dB/dt peaks 1,760 kilometers apart 

during the May 4, 1988 solar storm. 

In summary, the weight of real-world evidence shows the NERC “hotspot” conjecture to be erroneous. 

Simultaneous GIC impacts on the interconnected transmission system can and do occur over wide areas. 

The NERC Benchmark GMD Event is scientifically unfounded and should be revised by the Standard 

Drafting Team. 

  

                                                           
1 See Appendix 1 for excerpts from the “Benchmark Geomagnetic Disturbance Event Description” whitepaper 
relating to NERC’s “spatial averaging” conjecture. 
2 Data compilations in Figures 1 and 2 are derived from the AEP presentation given to the NERC GMD Task Force in 
February 2013. Figure 3 is derived from comments submitted to NERC in the Kappenman-Radasky Whitepaper. 
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Figure 1. American Electric Power (AEP) Geomagnetically Induced Current Data Presented at February 

2013 GMD Task Force Meeting  
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Figure 2. Location of Transformer Substations with GIC Readings on Map of States within AEP Network 
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Figure 3. Magnetometer Readings Over Time from Ottawa and St. John Observatories  
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Appendix 1 

 

Excerpts from 

Benchmark Geomagnetic Disturbance Event Description 

North American Electric Reliability Corporation 

Project 2013-03 GMD Mitigation 

Standard Drafting Team 

Draft: August 21, 2014 
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