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Perfluorinated liquids are attractive for use in high-voltage devices because of their chemical stability under
electrical discharges. For applications like liquid spark gaps, the breakdown velocity is an important parame-
ter. In this work, we present the results of measurements of the anode-initiated electrical breakdown velocity
at 140 kV in perfluorinated liquids of several chemical classes. The experimental setup [1] comprised of a
nanosecond generator, breakdown cell, and digital oscilloscope. The generator impedance is 50 Ω, with a
stored energy of 0.8 J and voltage under no-load of 140 kV. The pulse duration is 8 ns under load-matched
conditions, and the rise time is less than 0.5 ns. We used a point-to-plane configuration of electrodes with
positive point. We show that perfluorinated esters have close values of breakdown velocity over a wide range
of gaps, and demonstrate relatively low jitter in gaps for which time to breakdown (up to 30 ns) is comparable
to pulse duration. Measured breakdown velocities in these liquids are 5 · 106–1.3 · 107 cm/s for gaps up to 2
mm, which is 3–8 times higher than in transformer oil under the same conditions [2]. The differential velocity
of breakdown front propagation for all tested liquids substantially decreases in gaps wider than 1.5–2 mm,
and is about (2–3) · 106 cm/s. The time to breakdown in wider gaps grows linearly up to 6 mm. As soon as
the differential velocity of breakdown remains nearly constant for a wide gap range, it can be considered as
an electrophysical characteristic of the dielectric liquid under these pulsed conditions.
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