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afl Explain plate earthing in detail.
g [VIU : Jan.-04, 05, 07, 12, 14, 17, 18, July-05, 09,
- 16, 17, Marks 6]

Ans. : * The earth connection is provided with the
pelp of copper plate or Galvanized Iron (G.I) plate.
The copper plate size is 60 cm x 60 cm x 3.18 mm

while G.I. plate size is not less than 60 ¢cm x 60 cm x

§3 mm. The GI plates are commonly used

now-a-days. The plate is embedded 3 meters (10 feet)

into the ground. The plate is kept with its face
vertical.

» The plate is surrounded by the alternate layer of
coke and salt for minimum thickness of about 15
cm. The earth wire is drawn through G.I. pipe and
is perfectly bolted to the earth plate. The nuts and
bolts must be of copper plate and must be of
galvanized iron for G.I. plate.

e The earth lead used must be G.I. wire or G.I. strip
of sufficient cross-sectional area to carry the fault
current safely. The earth wire is drawn through G.L

Cast iron cover

~———— 30cm x 30 cm
60 cm

-
Funnel covered Gl. pipe
J with wire mesh 12.7 mm diameter
£2- ~
e
ap
19 mm T
diamoter\
15¢cm

3'-3-_"-_5:.-‘_'-_ =1 '.-_-‘1—2-_';_%0 Y

] a.no0 0.0 d A=
" ®
P1,g P
i 1
b
hiig P! =~ Layer of coke and salt

' 1 bl'd

90 cm ;l:g y D::Q
3::0 \;4:
b1 1id ™ 60 cm x 60 cm x 6.3 mm
Gl. plate

pipe of 19 mm diameter, at about 60 cm below the
ground.

o The G.I pipe is fitted with a funnel on the top. In
order to have an effective earthing, salt water is
poured periodically through the funnel.

e The earthing efficiency, increases with the increases
of the plate area and depth of embedding. If the
resistivity of the soil is high, then it is necessary to
embed the plate vertically at a greater depth into
the ground.

e The only disadvantage of this method is that the
discontinuity of the earth wire from the earthing
plate below the earth can not be observed
physically. This may cause misleading and may
result into heavy losses under fault conditions.

e The schematic arrangement of plate earthing is
shown in the Fig. Q.11.1.

Q.12 Explain pipe earthing in detail.
0= [VTU : Jan.-03, 10, 15, July-06, 09, 11, 16,
Marks 6]

Ans. : o In this method of earthing a GI. pipe of

38 mm diameter and 2 meter (7 feet) length is

embedded vertically into the ground. This pipe acts

as an earth electrode. The depth depends on the

condition of the soil.

e The earth wires are fastened to the top section of
the pipe above the ground level with nut and bolts.

e The pit area around the pipe is filled with salt and
coal mixture for improving the condition of the soil
and earthing efficiency. The schematic arrangement
of pipe earthing system is shown in the Fig. Q.12.1.

e The contact surface of G.I. pipe with the soil is
more as compared to the plate due to its circular
secion and hence can handle heavier leakage
current for the same electrode size.

¢ According to Indian standard, the pipe should be
placed at a depth of 4.75 m. Impregnating the coke
with salt decreases the earth resistance. Generally

alternate layers of salt and coke are used for best
results. T N

e In summer season, soil becomes dry. In m‘i#
salt water is poured through the funnel co
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A (o]
=¥
jL e L

Fig. Q.12.1 Pipe earthing

60 cm

™ 12.7 mm
dlameter

® The earth wires are connected to the G.I. pipe
above' the ground level and can be physically
inspected from time to time. These connections can
be checked for performing continuity tests. This is
the important advantage of pipe earthing over the
plate earthing. The earth lead used must be G.I.
wire of sufficient cross-sectional area to carry fault
current safely. It should not be less than electrical

equivalent of copper conductor of 1297 mm

_cross-sectional area.

2

e The only disadvantage of pipe earthing is that the
embedded pipe length has to be increased
_sufficiently in case the soil specific resistivity is of
high order. This increases the excavation work and
hence increased cost. In ordinary soil condition the
range of the earth resistance should be 2 to 5 ohms.

e In the places where rocky soil earth bed exists,
horizontal strip earthing is used. This is suitable as
soil excavation required for plate or pipe earthing is
difficult in such places. For such soils earth

resistance is between

5 to 8 ohms.

6.5 . Earth Leakage Circuit
Breaker (ELCB) _

p——————

the necessity of ELCB.
T 03 [VTU : Jan.-15, Marks 2]

Ans, : ¢ There are certain situations where leakage

current flows through the metal bodies of appliances.

Thus person touching to such appliances may get a

shock. '

e There is risk of fire' due to such leakage current
flowing to the earth.

e The MCB and fuse can not provide protection
against earth leakage currents.

* Hence there is need of a device which can directly
detect the earth leakage currents and cut the supply
if such currents exceed a preset value. Such a
device is called Earth Leakage Circuit Breaker
(ELCB).

Q.14 Explain the working of ELCB with neat
diagram . 0S[VTU : Jan.-15, 16, July-08, Marks 6]

Ans. : The schematic of ELCB is as shown in the
Fig. Q.14.1

As shown in the Fig. Q.14.1 ELCB consists of a small
current transformer surrounding live and neutral
wire. The secondary winding of current transformer
is connected to relay circuit which can trip the circuit
breaker which is connected in the circuit.

Under normal conditions, the current in line and
neutral conductor is same so the net current (I, -Iy)
flowing through the core is zero. Eventually there
will not be any production of flux in the core and no
induced e.m.f. So the breaker does not trip.

If there is a fault due to leakage from live wire to
earth or a person by mistake touching to the live
terminal then the net current through the core will no
longer remain as zero but equal to I; -1, or I
which will set up flux and emf in C.T. As per the
preset value, the unbalance in current js detected by

CT. and relay coil is energized which will give

tripping  singal for the circyit breaker.

operates with low value of current, the core must be
very permeable at low flux densities.
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