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OVERVIEW 
 Recent research relating high-voltage transmission line electric field spatial uniformity to 
transmission line power capacity and switching overvoltage susceptibility underscored the need for 
a better method to calculate critical flashover voltage and the need for better overvoltage data to 
quantify insulation margins for transmission design.  Two areas of research were pursued to address 
this need:  1) the finite-difference time-domain method with dynamic corona losses was extended to 
multiphase transmission lines with bundled subconductors. The model was adapted for practical use 
in high-volume statistical transient simulation. Results highlight the importance of considering 
detailed overvoltage profiles and accounting for corona losses when seeking to carefully quantify 
insulation design margins. 2) Charge simulation was used to model the phase-to-phase breakdown 
process between bundled conductors in high voltage transmission lines. The model includes leader 
and streamer space charge and all image charge effects. Analysis using the method demonstrates that 
switching impulse critical flashover voltage can be estimated based on the ability of the leader-
streamer system to survive minimum electric field conditions during propagation between electrodes. 
This means that it is often unnecessary to model complete bridging of the air gap to estimate critical 
flashover voltage. Development in these two research areas provide means for refinement of 
transmission line design which is important when trying to meet current industry demands to 
maximize use of energy corridors.  
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