UNIT 52: ELECTRICAL TECHNOLOGY

Conductivity: the measure of an object or circuit's ability to conduct an electric current* between two points, which is dependent on the electrical conductivity and the geometric dimensions of the conducting object.

· A conductor such as a metal has high conductivity and a low resistance 

· An insulator like glass or a vacuum has low conductivity and high resistance

Glass in the common sense refers to a hard, brittle, transparent amorphous solid.  In the technical sense, glass is an inorganic product of fusion which has been cooled to a rigid condition without crystallizing.  Many glasses contain silica (Silicon dioxide, the most abundant element on the Earth’s crust) as their main component.
Porcelain is a ceramic material made by heating raw materials, generally including clay in the form of kaolin, in a kiln to temperatures between 1,200 °C and 1,400 °C.  The toughness, strength, and translucence of porcelain arise mainly from the formation of glass within the structure of the material.  Porcelain has a dielectric strength of about 4-10 kV/mm.

Composite materials (or composites for short) are engineered materials made from two or more constituent materials with significantly different physical or chemical properties and which remain separate and distinct on a macroscopic level within the finished structure.

Electrical Breakdown
The electrical breakdown of an insulator due to excessive voltage can occur in one of two ways:
Puncture voltage is the voltage across the insulator (when installed in its normal manner) which causes a breakdown and conduction through the interior of the insulator. The heat resulting from the puncture arc usually damages the insulator irreparably. 

· Flashover voltage is the voltage which causes the air around or along the surface of the insulator to break down and conduct, causing a 'flashover' arc along the outside of the insulator. They are usually designed to withstand this without damage. 

High voltage insulators are designed with a lower flashover voltage than puncture voltage, so they will flashover before they puncture, to avoid damage.

Dirt, pollution, salt, and particularly water on the surface of a high voltage insulator can create a conductive path across it, causing leakage currents and flashovers. 
The flashover voltage can be more than 50% lower when the insulator is wet. High voltage insulators for outdoor use are shaped to maximise the length of the leakage path along the surface from one end to the other, called the creepage length, to minimize these leakage currents. To accomplish this the surface is moulded into a series of corrugations or concentric disk shapes. These usually include one or more sheds; downward facing cup-shaped surfaces that act as umbrellas to ensure that the part of the surface leakage path under the 'cup' stays dry in wet weather. Minimum creepage distances are 20-25 mm/kV, but must be increased in high pollution or airborne sea-salt areas.
