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CHAPTER 1

1.3 INSULATOR POLLUTION FLASHOVER - THE BASIC THEORY

Insulator pollution problems were experienced as early as the eighteenth century, as can
be seen in this extract from the Encyclopaedia Britannica, Volume ‘the second’, by a
Society of Gentlemen in Scotland, 1771, when electricity was thought to be “a very subtile
fluid matter, different in its properties from every other fluid we are acquainted with”
although it was not yet recognised as such: “An iron wire, 12000 feet in length, was
suspended about five feet from the ground by silk cords; one end of it was connected to
the globe of an electrical machine, and at the other a lead ball was hung in order to
perceive when the matter reached it. After five or six turns of the wheel, the matter had
passed along the whole wire and communicated its virtue to the ball, which instantly
attracted and repelled light bodies. The same effects are produced, though with more
difficulty, when hair or woollen ropes were substituted in place of the silk ones: but they
were entirely stopped by hemp ropes or when the silk ones were wetted”.

More than two centuries later, electrical insulation breakdown problems still exist due to
pollution and wetting. However, there is a far better understanding of the processes
leading to insulator pollution problems and how to mitigate them. The basic theories
behind the insulator pollution flashover process are given below. They are partially based
on the information obtained from a draft copy of the document “Polluted insulators: A
review of current knowledge” compiled by CIGRE task force 33-04-01 [18]. Emphasis is
placed on background information needed for a better understanding of the methodology
followed in this research study.

The insulator pollution flashover process

In the CIGRE document [18] a description of the insulator pollution flashover process is
given as follows:

“ The pollution flashover process of insulators is greatly affected by the insulator’s surface
properties. Two surface conditions are recognised: either hydrophilic or hydrophobic. A
hydrophilic surface is generally associated with ceramic insulators whereas a hydrophobic
surface is generally associated with polymeric insulators, especially silicone rubber.
Under wetting conditions - such as rain, mist etc. - hydrophilic surfaces will wet out
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