Electrical Insulation

Insulation is required to keep electrical conductors separated from each other and
from other nearby objects. Ideally, insulation should be totally no conducting, for
then currents are totally restricted to the intended conductors. However insulation
does conduct some current and so must be regarded as a material of very high
resistivity. In many applications, the current flow due to conduction through the
insulation is so small that it may be entirely neglected. In some instances to the
conduction current, measured by very sensitive instrument, serve as a test to
determine the suitability of the insulation for use in service.

Although insulating material are very stable under ordinary circumstance, they
may change radically in characteristic under extreme condition of voltage stress or
temperature or under the action of certain chemicals. Such changes may, in local
regions, result in the insulating material becoming highly conductive. Unwanted
current flow brings about intense heating and the rapid destruction of the insulting
material. These insulation failures account for a high percentage of the equipment
trouble on electric-power system. The selections of proper materials, the choice of
proper shapes and dimensions, and the control of destructive agencies are some of
the problems of the insulation-system designer.

Many different materials are used an insulation of electric-power system. The
choice of material is dictated by the requirements of the particular application and
by cost. In residences, the conductors used in branch circuits and in the cords to
appliances may be insulated with rubber or plastic of several different kinds. Such
material can withstand necessary bending, are relativity stable in characteristics,
and are inexpensive. They are subjected to relativity low electrical stress.

High-voltage cables are subjected to extreme voltage stress; in some cases several
hundred kilovolts are impressed across a few centimeter of insulation. They must
be manufactured in long sections, and must be sufficiently flexible as to permit
pulling into ducts of small cross section. The insulation may be oil-impregnated
paper, varnished cambric, or synthetic materials such as polyethylene.
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