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Abstract. To optimize and understand the process of gas insulation in power transmission 
and distribution systems, we study electron transport, and the inception and propagation of 
negative ionization fronts in strongly attaching gases. The calculations are carried out not 
just for the familiar gaseous dielectrics, including SF6, but also for the new generation of 
gaseous dielectrics that are known to have low global warming potentials and minimal 
impact on the Earth's atmosphere. Examples include CF3I, C3H2F4 and C4F7N. 

Electron swarm transport coefficients are calculated using a multi term theory for solving 
the Boltzmann equation and Monte Carlo simulations (Dujko et al. 2010). We found 
significant discrepancies between the flux and bulk transport coefficients, which vary from 
a few percents to a few orders of magnitude. Perhaps the most striking phenomenon is the 
occurrence of negative differential conductivity in SF6 and CF3I only in the E/N-profile of 
the bulk drift velocity (Mirić et al. 2016). The mixture of C3H2F4 and SF6 exhibits positive 
synergy, with an increase in the critical electric field of the mixture to values higher than 
those for each gas separately. The inception and propagation of negative ionization fronts 
are studied by the classical fluid model in 1D and 1.5D setups. The classical model has 
been extended and generalized by expanding the source term in the equation of continuity 
in terms of powers of the number density gradient operator. We calculate the electron 
density, densities of positive and negative ions, electric field, and velocity of ionization 
fronts for a range of pure gases and gas mixtures at various E/N.  
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