
INSULATORS:

Electrical Insulator must be used in electrical system to prevent
unwanted flow of current to the earth from its supporting points. The
insulator plays a vital role in electrical system. Electrical Insulator is a
very high resistive path through which practically no current can flow.
In transmission and distribution system, the overhead conductors are
generally supported by supporting towers or poles. The towers and poles
both are properly grounded. So there must be insulator between tower
or pole body and current carrying conductors to prevent the flow of
current from conductor to earth through the grounded supporting towers
or poles.

Properties of Insulating Material
The materials generally used for insulating purpose is called insulating
material. For successful utilization, this material should have some
specific properties as listed below-

1. It must be mechanically strong enough to carry tension and weight
of conductors.

2. It must have very high dielectric strength to withstand the voltage
stresses in High Voltage system.

3. It must possesses high Insulation Resistance to prevent leakage
current to the earth.

4. The insulating material must be free from unwanted impurities.
5. It should not be porous.
6. There must not be any entrance on the surface of electrical

insulator so that the moisture or gases can enter in it.
7. There physical as well as electrical properties must be less effected

by changing temperature.

http://waterheatertimer.org/Names-of-parts-on-electric-pole.html



Types of InsulatorsThere are several types of insulators but the most commonly used are pintype, suspension type, strain insulator and shackle insulator.
1. Pin type Insulators

Pin Type InsulatorAs the name suggests, the pin type insulator is secured to the cross-arm on thepole. There is a groove on the upper end of the insulator for housing theconductor. The conductor passes through this groove and is bound by theannealed wire of the same material as the conductor.Pin type insulators are used for transmission and distribution of electricpower at voltages up to 33 kV. Beyond operating voltage of 33 kV, the pin typeinsulators become too bulky and hence uneconomical.
Causes of Insulator Failures:



Causes of Failure Diagram

Insulators are required to withstand both mechanical and electrical stresses.The latter type is primarily due to line voltage and may cause the breakdownof the insulator. The electrical breakdown of the insulator can occur eitherby flash-over or puncture. In flashover, an arc occurs between the lineconductor and insulator pin (i.e., earth) and the discharge jumps across the airgaps, following shortest distance. Figure shows the arcingdistance (i.e.a + b + c) for the insulator. In case of flash-over, the insulator will continue toact in its proper capacity unless extreme heat produced by the arc destroysthe insulator. In case of puncture, the discharge occurs from conductor to pinthrough the body of the insulator. When such breakdown is involved, theinsulator is permanently destroyed due to excessive heat. In practice,sufficient thickness of porcelain is provided in the insulator to avoid punctureby the line voltage. The ratio of puncture strength to flashover voltage isknown as safety factor.



2.Suspension Type

Suspension TypeFor high voltages (>33 kV), it is a usual practice to use suspension typeinsulators shown in Figure. Consist of a number of porcelain discs connectedin series by metal links in the form of a string. The conductor is suspended atthe bottom end of this string while the other end of the string is secured to thecross-arm of the tower. Each unit or disc is designed for low voltage, say 11kV. The number of discs in series would obviously depend upon the workingvoltage. For instance, if the working voltage is 66 kV, then six discs in serieswill be provided on the string.
ADVANTAGES OF SUSPENSION TYPE:

1. Suspension type insulators are cheaper than pin type insulatorsfor voltages beyond 33 kV.
2. Each unit or disc of suspension type insulator is designed for lowvoltage, usually 11 kV. Depending upon the working voltage, the desirednumber of discs can be connected in series.
3. If anyone disc is damaged, the whole string does not becomeuseless because the damaged disc can be replaced.
4. The suspension arrangement provides greater flexibility to theline. The connection at the cross arm is such that insulator string is freeto swing in any direction and can take up the position where mechanicalstresses are minimum.



5. In case of increased demand on the transmission line, it is foundmore satisfactory to supply the greater demand by raising the linevoltage than to provide another set of conductors. The additionalinsulation required for the raised voltage can be easily obtained in thesuspension arrangement by adding the desired number of discs.
6. The suspension type insulators are generally used with steeltowers. As the conductors run below the earthed cross-arm of thetower, therefore, this arrangement provides partial protection fromlightning.

3. Strain Insulators

Strain Type InsulatorWhen there is a dead end of the line or there is corner or sharp curve, the lineis subjected to greater tension. In order to relieve the line of excessive tension,strain insulators are used. For low voltage lines (< 11 kV), shackle insulatorsare used as strain insulators. However, for high voltage transmission lines,strain insulator consists of an assembly of suspension insulators as shown inFigure. The discs of strain insulators are used in the vertical plane. When thetension in lines is exceedingly high, at long river spans, two or more stringsare used in parallel.



4. Shackle Insulators

Shackle Type InsulatorIn early days, the shackle insulators were used as strain insulators. But now aday, they are frequently used for low voltage distribution lines. Suchinsulators can be used either in a horizontal position or in a vertical position.They can be directly fixed to the pole with a bolt or to the cross arm


