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ABSTRACT 

We discuss the Transmission Line (TL) theory and its application to the problem of electromagnetic field coupling to 
transmission lines. We start with the derivation of the general field-to-transmission line coupling equations for the 
case of a single-wire line above a perfectly conducting ground. The derived equations are solely based on the thin-
wire approximation and they do take into account high frequency radiation effects. Under the transmission line 
approximation, the general equations reduce to the TL-based field-to-transmission line coupling equations. After a 
short discussion on the underlying assumptions of the TL theory, three seemingly different but completely equivalent 
approaches that have been proposed to describe the coupling of electromagnetic fields to transmission lines are 
presented. Key historical aspects of research on lightning-induced voltages are also presented and discussed. 
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of the 2008 European Electromagnetics International Symposium, and President of the International Conference on 
Lightning Protection (2008–2014). In editorial roles, he has been Deputy Editor-in-Chief of IET High Voltage (2016–
present), Editor-in-Chief of IEEE Transactions on Electromagnetic Compatibility (2013–2015), and a member of its 
Advisory Board (2016–2021). 
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