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Estimating the Electric Field From 
Geomagnetically Induced Currents
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This paper presents a weighted least squares algorithm to find the electric field 
during geomagnetic disturbances (GMDs) using geomagnetically induced current 

(GIC) measurements. Estimation of the electric field 
requires familiarity with the grid’s layout, including but 
not limited to, transformer types, conductances, and line 
orientations. The algorithm is tested using the 2000 bus 
synthetic Texas case. The results show that not only can 
the electric field be accurately estimated using only GIC 
neutral measurements, but that only eight GIC neutral 
measurements are required.
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