Mechanical Design of Overhead lines.
Main Components of OH lines.
1. Line Supports – Poles or Towers. – To maintain the clearance between conductor and Ground.
2. Cross Arms – To maintain the clearance between Conductors and between Conductor and Tower.
3. Conductors
4. Insulators
5. Guys & Stays
6. Earth Wire
Designed to withstand worst probable (Not worst possible) loads.

Diagrams.
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type insulators become too bulky and hence uneconomical.

Causes of insulator failure. Insulators are required to withstand both
hanical and electrical stresses. The latter type is pirmarily due to line
age and may cause the breakdown of the insulator. The electrical break-

. an arc occurs between the line conductor and insulator pin (i.e.. earth)
the discharge jumps across the *air gaps. following shortest dis-
e. Fig. 8.6 shows the arcing distance (i.e. a + b+ ¢) for the insula-
In case of flash-over. the insulator will continue to act in its proper
acity unless extreme heat produced by the arc destroys the insulator.
In case of puncture. the discharge occurs from conductor to pin
bugh the body of the insulator. When such breakdown is involved,
insulator is permanently destroyed due to excessive heat. In prac-
. sufficient thickness of porcelain is provided in the insulator to avoid
cture by the line voltage. The ratio of puncture strength to flash-
r voltage is known as safety factor i.e.,

Puncture strength
Flash - over voltage

m—

Safety factor of insulator =
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of the insulator can occur either by flash-over or puncture. In flash- €SS am
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8 | pookmarks rofealed wire of the same material as the conductor [See Fig. 8.5 (i7)]. A
Pin type insulators are used for transmission and distribution of elec- ¥
B- 3 ) A ot N
—|power at voltages upto 33 kV. Beyond operating voltage of 33 kV. the
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It is desirable that the value of safety factor is high so that flash-over takes place before the
hlator gets punctured. For pin type insulators, the value of safety factor is about 10.
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for high voltage transmission lines. strain insulator consists of an assembly of suspension insulators 5
as shown in Fig. 8.8. The discs of strain insulators are used in the vertical plane. When the tension in
lines is exceedingly high. as at long river spans. two or more strings are used in parallel.
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Fig. 8.8. Strain insulator. Fig. 8.9

4. Shackle insulators. In early days. the shackle insulators were used as strain insulators. But
now a days, they are frequently used for low voltage distribution lines. Such insulators 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. Fig. 8.9 shows a shackle insulator fixed to the pole. The conductor in the
groove is fixed with a soft binding wire.
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