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1.Ground

2.Conducting Connection
3.Equipment

4.Earth

5. Body

6.Grounded

7.Grounding Electrode

8. Intimate Contact
9.Grounding Conductor
10.Grounding Connection
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1.Grounding System
2.Grounding Resistance
3.Remote

4.Earth Conductor Ring
5.Tower Footing Resstance
6.Surge Resistance

7.Surge Current
8.Resistance To Earth
9.Grounding Resistance
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1. Contact Resistance
2.Infinite Earth
3.Virtud Shdl
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1.Critical Breakdown Gradient
2. Back Hashover
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1.Surge Voltage
2.Touch Voltage



JU! bolad (o j priwsns (21 9 (0908 (A Hlasuiro 8

S 52 (w9 je 2 b s ~3-4-1

f

\ T e e .
Joo 55 Vi iled gl T2 g diny r 0adyalls Sy oS ma g0 &) By 0sdo 5] Jsb )3 LIS egB

a4 36y Va 51 &8ly 53) Conl (yp05 slomas 5 3B Glammw (o s curs Cr g 035 0y 0,50 diclo 4y oo plp
- \Y

Cuoglio g Ry o)l ) Cunglio 4, 4255 b g2 6 Wy (592 salss C, :72 Wik Vi gl 56 erw 55 0 W59 Vo g 20
1

3] wliee camty 5 oy ST 4w by sljl & Re 0 b

Vl = (Rb + Re)i (l_l)

iy 5l ol ol e and e &) 0jke s Jsbo > (RS B A8 35l T > ) a4l Gl oS elRn
P9d o0 dpmlore
VBIL

i = (2-1)
* (R, +R,)(1-C)

b pials GVl gl cunglie b culple 93,5 oo pdy (el e Ol GBI (225 0 lagesd j50 G2elS
D9 oS IS g (g8 S9p Jleinl b

Lz o35 o -5-1

@ zn ol e g 0l GRIPISB Lz g @3 an ol gaw cusl 2V bz (o) Cuoglie EalS sl
ol papage oy (305 0me3 4 005 5 €2 O IS S B el sl bt i ol by GBS e
395 03zl (£l S0 1 sl so 1me3 Cenglio 0l g

5t steolie (gl e )3 00 cumi (6315 Slusl Jolis Jgl 403 138 o snd 93 & (lgise | (e (sl i)
ol 1y 300,05 5 oypo; celbalio g Wlosdarsle jolaie oyl &y yuacio &8 Attt g iSI] 155 ad g sl (33,5 (o0
W25 oo

7 oy sladlye -

o ol JLal b of5se 5 S35 o 4L a3 52 15 (slo g sio oo 25 520 16 (sl | (e lnalan )
P tes M Gas U1y o gl 85 cudl abs i ooyl e Gy b 3V 8 s 35 it b & oS0
55 555 s 3Ygh g 03lsllS 3Yh Il ligl LS ¢ o L odadey 3Ysh yr ogMe amiy il et aSST 0,8 8,8 e

D9 o 03laiu]

1.Earthing
2.Ground Electrode
3.Ground Rod
4.Copper Clad Sted
5.Sainless Sted
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4. Functional Earthing
5. Protective Earthing
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1.Lightning Proof
2.Trip Out Rate
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Grounding System of

Transmission Lines
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3 General, Dimensions and Connection of Earth Conductor To Towers

1- General

This Specifications include functional and protective aerthing of overhead lines.

2- Dimensions

As the risk of corrosion is high, the earth conductors for functional earthing should be consist of Cu or Cu
— clad wires and rods.

Wires for connecting towers to earthing rods, radiating earth conductors or continuous counterpoise shall
have a minimum cross section of 50 mm? for both Cu and Cu- clad conductors. Radiating conductors and
continuous counterpoise shall have a minimum cross section 25 mm” for Cu and for Cu — clad minimum
cross section is 35 mm’.

Earthing rods shall be made of high strength steel core with an outer layer of copper. The minimum
conductivity of the copper shall be 40% and must be attached to the core.

The copper coating shall have a minimum thickness of 0.3 mm.

The rods shall have a diameter of 16 mm and a minimum length of 2 m.

Underground connections can be bolted. Pressed clamps and welded connections are also allowed. All
connections, clamps and spark gaps, shall be so designed to withstand both thermally and mechanically,
up to 15 kA short circuit current for 0.5 s.

3- Connection of earth conductor to towers

The earth conductor should be connected to the tower leg through a riser. To compensate possible
stretching of the riser settled in the backfill, the riser shall be laid in a loop directly under the ground
surface, and in gentle shape without any sharp corners.

When a copper conductor is connected to a tower through sparkgap the conductor shall be insulated with

13.5/12 mm plastic tubing (P.V.C). The sparkgap shall not be greater than 2f(1) mm. The plastic tube shall

continuously insulate the earth conductor from the tower leg at the point of connection to a point
approximately 0.5 m outside the tower leg.
Risers of copper shall not be laid in contact with steel parts of the tower. Uninsulated earth conductors of
copper underground shall not come within 0.5 m of tower steel parts or steel foundations at any point. If
copper or copper clad conductors cross buried steel conductors, the insulation shall be extended to reach
at least 0.5 m beyond the point of crossing.
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4 - Depth of buried earth conductor

Earth conductors for foundational earthing shall be buried at a depth of at least 60 cm, and in agricultural
land at least 70 cm. Earth conductor rings for ground potential smoothing shall be buried at a depth of 20-
50 cm. In a difficult terrain the conductor shall be buried as deeply as possible.

5- Crossing between earth conductors and other buried metal

5-1- Water and outlet pipes

Earth conductors may cross larger metal water or sewage mains belonging to greatly branched pipe
networks.

Counterpoise shall not cross smaller metal water or sewage pipes. In order to make proper crossing a
section of the pipe shall be replaced by plastic pipes.

5-2- Electric cables and earth electrodes

Earth conductor may cross for 10 kV and higher voltage power cables.

Earth conductors shall not be permitted to cross telecommunication cables or electrical cables for lower
voltages than 10 kV without special investigation and approval of the relevant authorities.

Earth conductors shall be laid 0.5 m under crossing cables for a stretch of approximately 0.5 m on either
side of the crossing.

The distance from earth conductors to earth electrodes for low voltage networks shall not be less than 100
m, and to telecommunication cables this distance shall not be less than 50 m.

If shorter distances in special cases are required, special investigations must be carried out and approved
by the relevant authorities.

The distance between tower earthing systems of two high voltage lines must be at least 50 m. If a smaller
distance is desirable, a detailed study must be made in each individual case.

6- Earth Conducting Rings

In protective earthing the earth conductor ring is laid at a depth of 20-50 cm at a distance of approx. 1 m
from the nearest steel part of tower.

On the rock surface, the conductor shall be laid in cracks and covered with the earth and stones.

The protective ring shall be directly connected to the tower by means of a clamp.
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