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Breakdown Characteristics of Teflon by N,/O, Mixture gas
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Abstract With the increasing development of industrial society and the availability of high quality electrical energy,
the simplification of operation and maintenance procedures is required, in order to ensure the reliability and safety
of electrical systems. In this paper, the dielectric breakdown characteristics of N»-O, mixed gas solid insulation,
which is used as an alternative to SF6 in various electric power facilities, are verified. When the gas mixture has
a composition ratio similar to that of the atmosphere, the dielectric breakdown characteristics are relatively stabilized.
It was confirmed that the breakdown voltage of the gas in the electrode near an equal electric field increased with
increasing pressure according to Paschen's rule. The breakdown voltage of the surface increased linearly with
increasing pressure, and the difference was caused by the mixing ratio of O, gas. This change in the surface
insulation breakdown voltage was caused by the influence of the electrically negative O, gas and the intermolecular
collision distance. In this study, the influence of the intermolecular impact distance was larger (than that in the
absence of the electrically negative O, gas). The breakdown voltage relation applicable to Teflon according to the
surface insulation characteristics was calculated. The characteristics of the surface insulation properties of Teflon,
which is used as a solid insulation material, were derived as a function of pressure. It is thought that these results
can be used as the basic data for the insulation design of electric power facilities.
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Fig. 1. Measuring circuit
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Fig. 2. Breakdown voltage as a pressure of Air
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Fig. 3. Breakdown voltage as a 4[atm] pressure of
N2/O, mixtures
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Table 1. Electrical characteristic of solid insulator
Insulating  material Teflon
Volume resistivity [S2-cm] 1018
Arc - resistivity [sec] >300
Dielective constant 2
Capacitance [nF/mz] 17.81
Breakdown voltage [kV/mm] 50
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Table 2. The constant of Vs and error

Insulating P a b . Error
material [atm] rate [%]

1 205409 | -0.5409 3.7x10° 1.8x10°

2| 209141 0.005 37574 021

3 235409 | -0.5409 2.12x10° 1.03x10*
Teflon m .

4 | 255400 | -05409 | 3.22x10° 1.02x10°

5| 259141 0.005 3.7574 0.2089

6 | 269141 0.005 37574 0.2089
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