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THE CLASSICAL AND MODERN WAYS TO
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There are at least 3 possible methods for Earth measurement:

1) Volt-Amperometric method using
classical earth resistance testers by
sticking the two auxiliary earth spikes into
the ground.

2) Loop tester method. This is an easy L hame
method of testing the earth resistanceina =
TT system, without sticking the two T Tt
auxiliary earth spikes into the ground.

3) Earth Clamp tester method. This is
simplified method for measuring the Earth
Resistance in multi-Earthing systems. It
does not need auxiliary earth spikes and
the disconnection of the earth electrode
under test.
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1) Example of measurement of earth resistance
by Earth Tester (Volt-Amperometric method).

-It does not need

| AC line for the Voicw Red
measurements Green
(battery powered). 2 RE
{: J:"'J
/ fom | fon
Earthed u "
Electrode Auxiliary
under test earth spikes

-It requires auxiliary earth bars driven into the ground.
-It needs to extend the cords of the auxiliary earth bars in
presence of large Earthing installations.




New Earth Resistance Tester Extremely robust,
for outside use under all weather conditions for
IP 67

KEW 4105DL

L
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New Earth Resistance Tester Extremely robust,
for outside use under all weather conditions for

_ e o KEW 4105DL
It is so well protected that you can even wash it under the
running water to remove dust and mud.




IMPORTANT FEATURES:

B High test current up to 80 mA yielding resolution of 0.001Q on 2Q Range!

Resolution
0.001 ohm!

2 ohm Range!




IMPORTANT FEATURES:

B Four test current frequencies (94/105/111/128Hz) with Automatic
and Manual selection of them in order to minimize the noise
influence of earth voltages during the earth resistance tests

The frequency of test
current is manually
selectable among
94.105.111.128 Hz.

In Automatic mode, the
4106 will select the
most suitable frequency




Earth Resistance Measurement with 2 wires

KEW 4106

H{C}
Indicated

Red

Secondary Prima
Value Re SidaéHESida Y
Green ™ Supply Transformer
Be sure to check

Earthed earthed side of

Electrode —=¢ a commercial
under Test _ power supply_

Where earth for mains supply is used.

2-wires (or simplified) Measurement is an alternative method that can be used in
case there is not free ground to stick the auxiliary earth spikes.

4106 will indicate the Re as the sum of the earth electrode under test (Rx) and the
earth of commercial power supply (re).

If the re is known beforehand, the Rx can be calculated by: Rx = Re —re.
Normally re has a negligible value, if so, the Re indicated by 4106 is equal to Rx.
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Earth Resistance Measurement with 3 wires

This is the classical

volt-amper method
' - - that uses 3 wires

) = - N | with 2 auxiliary
e earth spikes stuck
in the ground

Earthed Electrode Auxiliary
under Test earth spikes

KEW 4106




What is the Earth Resistivity (p)?

Is the resistance of the soil / ground
shaped as a cube of 1 x 1 x 1 meter (1m3)

‘ Soil resistance value depends on the nature of
the soil and the percentage of water contained.

Resislivity
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How to measure Earth Resistivity ?

Stick 4 auxiliary Earth Spikes into the ground

at the same distance apart, a [m].
Note: The depth should be 5% or less of a.

.

Measurement result so obtained is
—Earth Resistivity p of the soil at the
depth a in the point with the ¥ mark.

%% 3

.a)ala| [§OD3 $995 19-26 15:08

—P=358.1 on | 50,

KEW 4106 LRo= 5.7 0 >
e

Rg= Earth resistance obtained during earth resistivity measurements
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Field Measurements:

Earth resistivity
measurement at
building site by
Earth tester 4106

4 KEW 4106
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Field Measurements:

Earth resistance
measurement at
power centre
(transformer
cabin) by Earth
tester 4106




Ear h Resistance Tegtoy

g i W i

Kew 4105A Kew 4105DL Kew 4106




2) Example of measurement of earth
resistance on TT system by Loop Tester.

%1 -It does not need the auxiliary earth spikes.
" .The earth measurements are possible also by socket.

-It works on energized installations with TT system only .
-In presence of RCDs, if the Loop tester does not have an Anti-
~=  Trip Technology, the RCDs could trip before having the result




Earth faultin TT system

Transformer

Earth of the
system
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Loop tester measures the Earth resistance in a TT System.

4 ™
Transformer U _I L1
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Examples of measurement of earth
resistance on TT system by Loop Tester

KEW 4140
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Example of measurement of earth resistance of
one Earthing Electrode by Earth Clamp Tester.

Lighting Earthing

[ 7 7

_ ATTTTREE

1l -lIt does not need the auxiliary earth spikes.
-It does not need to disconnect the earth electrode under test.

Gaz

- -t measures the earth resistance of the single earth electrode
under test only if it is connected to large earth installation.




PRINCIPLE OF OPERATION

Kew 4200/4202 can measure the Earth Resistance in

multi-earthing systems.
. ———— -

|

|

|

iy

R clamp = Rx + R1//R2//R3//R4//Rn H
Rx R1 R2? R3 R4 Rn

Where, usually

Rz == R1/R2//R3//R4//Rn . . - —————--

1
and then: I
|

.

R Clamp = Rx [] [] [] [] 11

Rx R1 R? R3 R4 Fh:-rl

- - . - +

KEW 4200




SOME EXAMPLES OF EARTH RESISTANCE TEST BY KYORITSU EARTH
CLAMP KEW 4200/4202

Gas
|
(==
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SOME EXAMPLES OF LOCAL EARTH RESISTANCE IN A TN SYSTEM

KYORITSU EARTH CLAMP KEW 4200/4202

[ Power company transformer cabin
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company
earth
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SOME EXAMPLES OF EARTH RESISTANCE TEST BY KYORITSU EARTH
CLAMP KEW 4200/4202

Earth resistance measurement of a pole earthing electrode:

W
R\
N
LR

=

Earthing
-
Pole wire




SOME EXAMPLES OF EARTH RESISTANCE TEST BY KYORITSU EARTH
CLAMP KEW 4200 / 4202

(suard wire

v
- =2 - 22—
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WAV
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i + lr 1 lr 1' lr
KEW 4200
EK‘I’OHITSU ELECTRICAL INSTRUMENTS WORKS, LTD.
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SOME EXAMPLES OF EARTH RESISTANCE TEST BY KYORITSU EARTH
CLAMP KEW 4200/4202

Earth resistance measurement of an earthing electrode in

a street lighting system:
N

Earthing
‘ 4 conductor

KEW 4200




SOME EXAMPLES OF EARTH RESISTANCE TEST BY KYORITSU EARTH
CLAMP KEW 4200/4202

Earth resistance measurement of a pole earthing electrode in Railway:
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SOME EXAMPLES OF EARTH RESISTANCE TEST BY KYORITSU EARTH
CLAMP KEW 4200/4202

Earth resistance measurement of a simple earthing system using
the Neutral conductor:

— L1 o
+— i L2 Gas
L3 NB: Temporary Water
N Open \
I [
Meb
Temporary link Earthing system Mec




SOME EXAMPLES OF EARTH RESISTANCE TEST BY KYORITSU EARTH

CLAMP KEW 4200/4202

Earth resistance measurement of a simple earthing system

using the main water pipe:
Temporary link

!

Metallic main
water pipe \

PE
Gas
NB: Temporary Water
Open \
L |
Earthing system Meb
\l/ Mec
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Field Measurements: i

A continuity check of equipotential
conductors and earthing conductors
at a substation by Earth clamp 4200.

KEW 4200 @@’
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Field Measurements:

A continuity check of equipotential conductors
of oil tanks by Earth clamp 4200.



Field Measurements:

Earth resistance measurement of a
telecom pole (where the earthing of
the pole was connected to the earth of

local grid.)
KEW 4200

EK‘I’DHITSU ELECTRICAL INSTRUMENTS WORKS, LTD.




Earth Clamp Testepg
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There are at least 3 possible methods for Earth measurement:

1)Volt-Amperometric
method

2) Loop tester method

3) Earth Clamp

tester method




We have prepared a
N small book that
AR o shows the earth
- y measurement
methods and it is
available for free at
Sanpa booth in the
Izmir pavilion ground
floor.
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