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Altemating Current (60 Hertz)

(nulliamperes)
0.5-1
1-3
3-21

21-40

Direct Current

(milliamperes)
0-4

80-160

Effects
(nmulliamperes)

Perception oy
Swrprise (reactor current)
Reflex action (let-go current)

Muscular inhibition ovlas Sa 8

40-100 160-300 Respiratory block i pdad
S

Over 100 Over 300 Usually fatal d
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1-Solidly ground 2-Resistance ground 3-Reactance ground
4-Transformer ground 5-lIsolated ground or ungrounded
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IT (neutral isolated or via impedance) wiring diagram:

The neutral point is either not connected to earth, or is so via an
impedance (1000 to 2000 Ohms).
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TN-C -
TN-S -



TNS system

[ ]
= Source of supply = } b Installafion  m———

L

THN=C=5 syslam Flz 1. TS system Source Earth

— Additional
Source Earth T Source Eledrode
- — NC > 5 — > THN-C system

(combined neutral and (separate neutral (M) and '
protective conductor (PEM) protective conductors{PE) e S0UMCE OF PPy it | s INSHOHIOON e
in source of supply, within installation]

L)
with PME applied) '




7 L2
)_ ° L3
@ N
PE
e ® ¢ &

TN-S wiring diagram:
The neutral conductor and the protective conductor are separate.

M8 uengie| couqncyol suq jpe blogecpae cougneyol sie 2ebeage’
1W-2 miud qrefisu:

g L2
}_ T L3
PEN
® & @

TN-C wiring diagram:

The neutral conductor and the protective conductor are the same
conductor: PEN.

couqneioL bEU'
Lpe uenpg| couqneiol suq fpe blogecpae cougneiol gie (U6 2gWwe

LU-C Ml qretan:



circuit protective LABEL - Safety Electrical
conductors Connection. Do not remove

metal water
pipe

o ‘.._lpe

lo_sl

main switch

TT (neutral connected to earth) wiring diagram:

The neutral point of the supply is connected to earth,

The exposed conductive parts of the installation are connected to an
earth rod; either a separate earth rod or to the neutral earth rod.,

gas meter

LABEL - Safety Electrical

3 Connection. Do not remove

Water Gas
Earth Rod service pipe service pipe




IT(2) Observations

m of persons . . . . . Uc # 0 on 1% fault (IT)

m fire . . . . TN-C not recommended

m explosions .w . . . . TN-C strictly prohibited

availability. . . . . . depends on discnmination

(further to 1 fault) of the SCPDs or RCDs
(easier to implement)

maintenability . . L the IT authonses preventive
and even predictive mantenance

reliability . . - . . advantage for small Ids

of the nstallation (damage- electrodynamic
forces)

disturbances

m radiation - . . .- - advantage for small Id

transmission EM

® equipotentiality .- . . . . pay attention to harmonics

of PE n TN-C

(1) : 1" insulation fault
(2) : 2M fault.

- (s) 9
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Plates The approximate resistance to earth of -
aplate(R)mohm(ﬂ)cmbecalctﬂatedﬁ'omthe
following equation:

PR
R'ﬂ(u) ..
where |

p is the resistivity of the soil (assumed uniform),
- in ochm metres ({(3-m);
A is the area of one face of the plate, i msquare
metres (m?).



The resistance to earth of a rod or pipe electrode R,
. in ohms (£2), is given by the following equation:

R= ez e (7)- 1]

L is the length of the electrode, in metres (m);
d is the diameter, in metres (m);
p is the resistivity of the soil, in ohm

metres ({+:m) (assumed uniform).

were2 (731 (geemueq MMUTOLILY)
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Table 5 — Coefficients for strip or round
conductor electrodes

Electrode arrangement

Coefficient

P

Q

Strip

Round

Single
length®)

2

-1

-13

Two
lengths at
90°

0.5

0.9

Three
lengths at
120°

Four

lengths at
90°

‘)Whemetwoormo!esu-aightlengds, each of length L in

metres {m) and of separation s in metres (m), are laid paralle!
to each other and connected together the combined resistance
can be calculated from the following equation:

Ry = FR,

where

R, isthe resistance of n straight conductors in parallel,

in&

R, is the resistance of one straight conductor in isolation
calculated from the equation and coefficients given

above, in (1.

F  has the following value:

for two lengths, F = 0.5 + 0.078(s/Z) %507
for three lengths, F = 0.83 + 0.071(s/L) ~9408
for four lengths, F = 0.25 + 0.067(/L) ~94%! provided that

0.02 = (/L) = 0.3.

For a strip or round conductor electrode the
reslstance R, in ohms (Q) is given by the following

is the length of the strip or conductor, in
metres (m);

h is the depth of electrode, in metres (m);

is the width of strip or diameter of
conductor, in metres (m);

P is the resistivity of soil, in ohm
metres ({-m);

Pand @ are coefficients given in Table 5 for
different arrangements of electrode.
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Table 3 — Factors for electrodes arranged in
a hoilow square

Number of electrodes (n) - Factor A
along each side of tlgo ‘
square

2 271

§ = 451

4 5.48

5 6.14

6 6.63

7 7.03

8 7.36

9 7.65

10 7.90

12 {832

14 8.67

16 896

18 922

20 940

| NOTE The total number of electrodes around the square
- {is 4@w-1). y

s R(l

+ Aa

)

inwhicha.-.rp-

Table 2 — Factors for parallel electrodes
arranged in line

Number of electrodes (%)

Factor A

© 00 ~3 & Ut = WD

Pt
(=]

1.00

166

215
2.54
2.87
3.15
3.39
3.61

3.81
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Measurement of the
specific earth resistance
p=2rn-a-Re







MCM's

Soll Box

RESISTIVITY {OMM-CM1 =V On -V Off
A
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fssssncans

Ground efectrode

under test (X)

Distance of Potential Probe from X {dp)
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>10 cm (4 in)

Setup for the stakeless method
using the 1625.




Jlail (il wlod o ylojod job 4 a5 gold b Ay Al & Wb oo A0 g0l b Cound



