
The Repetitive Breakdown and Flashover Properties of Solid
Dielectric Materials under dc & Pulsed Conditions

ABSTRACT

Pulsed power engineers have used transformer oil as the high voltage insulator for their
transmission line pulse forming networks since work initially began in this area in the 1950's.
It exhibits good bulk breakdown properties and can recover its dielectric strength following
catastrophic failure, although not as quickly as some gases. However when one of the driving
design parameters for a pulsed power system is size, aiming for a compact, high energy density
system the use of oil can limit the potential size reductions. Water has also been extensively
used in such systems when transmission line length is important and the high relative permittivity
can result in length reductions over oil by a factor of 4-5. However when another of the system
requirements is high repetition rate the use of water is generally ruled out due to its polar properties
leading to conduction under extended repetitive operation.
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