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Where:
VD: The voltage drops (V),
K: The resistance value from voltage drops per ampere per meter table (mV/A/m) supplied by the cable manufacturer,
Ib: The load current (A),

L: The length of conductor (m).
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Fig. G30 — Phase-to-phase woltage drop AU for a circuit, in wolts per ampere per km

Copper cables Aluminlum cables
csa  Single-phase clrcult Balanced three-phaseclrcult csa  Single-phase clrcult Balanced three-phase clrcult
Tt Motor power Lighting  Motor power Llghting Uit Motor power Lighting Motor power Lighting
Normal Start- Normal Start-up Normal Start-up Normal Start-up
service up service service service
cosp cosp cosd cosp cosdp cos cosp cosd cos ¢ cosp cosdp cos ¢
=08 =035 =1 =08 =035 =1 =08 =0.35 =1 =08 =035 =1
1.5 264 11.2 32 22 9.7 27
25 163 6.8 19 13.2 59 16
4 9.6 43 19 83 3.7 103 6 101 45 125 8.8 39 1089
6 6.4 29 79 5.6 25 6.8 10 6.1 28 75 53 24 6.5
10 39 1.8 4.7 3.4 1.6 41 16 39 1.8 4.7 3.3 1.6 4.1
16 25 1.2 3 21 1 26 25 250 1.2 3 2.2 1 26
25 1.6 .81 1.9 1.4 Q.70 1.6 35 1.8 0.90 21 1.6 0.78 19
25 1.18 0.62 135 1 0.54 1.2 50 14 Q.70 1.6 1.18 0.61 137
50 0.89 0.50 1.00 Q.77 043 0.86 70 096 0.53 1.07 0.83 0.46 093
70 0.64 028 Q.65 Q.85 034 0.89 120 Q.80 037 0.63 0.52 032 0.54
95 0.50 032 0.80 0.43 0.2% 043 150 0.50 Q.33 0.50 043 0.25 0.43
120 0.4 0.29 0.40 0.36 0.26 034 185 0.42 0.29 0.4 0.36 0.25 035
150 035 0.26 032 020 0.23 0.27 240 0.35 0.26 0.3 030 0.22 0.27
185 Q.20 0.24 0.26 0.26 0.1 0.22 0 Q.20 0.24 0.25 0.26 0.21 0.22
240 0.25 0.22 0.20 0.22 019 017 400 0.25 0.22 Q.19 .21 0.19 016
| 200 0.22 .21 0186 Q.19 015 014 500 0.22 0.20 015 0.19 018 013

Fig. G67 — Reduction factors for harmonic currents in four-core and five-core cables (according to IEC 60364-5-52)

Third harmonic content of
phase current {%)

Reduction factor

Size selection is based on

Size selection is based on

phase current neutral current
0-15 1.0 -
15-33 0.86 -
33-45 - 086
= 45 n 1.08]

a. “If the neutral current is more than 135 % of the phase current and the cable size is selected on the basis of the neutral current then the
three phase conductors will not be fully loaded. The reduction in heat generated by the phase conductors offsets the heat generated by the
neutral conductor to the extent that it is not necessary to apply any reduction factor to the current carrying capacity for three loaded

conductors.




GENERAL METHODS OF INSTALLATION OF CABLES:

TABLE 21
Method: of Inzeallation

Type

Description Examples

Smgle core PVC msaland cable wil or
without sheath in conduit buried i concrote or
block wozk.

L]

Simgle core PVC msuland cable widh or
without sheath in conduit run ca surface of oY
wall or sTucturs.

Simgle core PVC msuland cable with or
without sheath in cunking T |

Simgle core PVC msulated and sbeathed cable
or Multi-core PVC/XLPE mmlated
armoursd and non-ameoured cable rom on
TaIve | '. 1

L
' e -

A

Mulocore PYCOXLPE xrmoursd and noa-
armoursd cable £xed to Se swwface of wall or o0,

Simgle core PVC meuland non-magnetic
armoursd cabls or Multi-core PVCXLPE )
armoured and nog-ameowred cablo mm in Ty
wench. !

-4

Smgle core PVC manlasd non-magmetic
armoursd cable or Mult-core PVC/XLPE
armoursd non-armoured cable run in duct

Mulocore PVC/XLPE msulated ammouzed
and non-anmowred cable directly buned i
ground.




TABLE 12

Correction factors for group: of more than three zinglecore cable:

Type of Number of Conductors and Correction Factor

Inztalizcon

method 4 § 8 10 12 16 20 24 282 32 35 4
1236&7 080 069 062 035 055 051 048 043 041 039 038 036

NOTE-In cae of cne theroe phase circuil amploying 4 wires, 1o correction facke i applicable md the ratisgs goon in
tables 2.6 md 2.7 shall be adopied. Where more than cns three plae carcul s buschad i a conduil or trusking, thes
appropriste groupeg Tacton shall be ke a0 comederation

TABLE 13

Correction factors for group: of more than oze multcore and mon-armoured cable:

Type of Number of Cable: and Correction Factor

Installzsnon

mechod 2. 3 -4 o8 6 B A AY M 26 I8 20
$56&7 080 070 065 060 057 052 048 045 043 041 039 038

NOTE- Where pacag hetweon adiacont cahles excoeds twice their oversll dissseler, 00 roduction fsctor
acod be gelial

TABLE 24

Correction factors for groups of more than ome mulfi-core armoured and non- armeoured cable

buried iz ground
Type of No. of Cablez snd Correction Facter
In:taliation
-3 2 3 3 5 g
Cables Ind wuchmg aachothar 54 0.70 083 0.59 0.55
Cables 12ad 15 cxo apart 0.87 0.78 0.7+ 0.70 0.68
TABLE 1S
Correction factor: for ambient temperatare: higher than 40°C to be applied to the current carrying capacty
skown in variou: table:
Ambient Temperature Type of Insulacon
e XLPE e
PVC covered Bare
25°C 081 0.9+ 089 098
50°C 0.85 0.89 080 096
55°C 0.70 0.82 069 091

60°C 0.57 0.74 0.54 088




TABLE 26

Current carrying capacity of PVC insulated single core copper cables with or without sheath at 40°C ambient
temperature and for installation method 1, 2 and 3

Nominal cross-sectional Single-Phase A C. Three-Phase AC.
of conductor mm* (Amperes) (Amperes)

15 15 14

2.5 21 18

40 28 24

6.0 36 31
10.0 50 -
16.0 66 59
25.0 88 77
350 109 97
500 131 117
70.0 167 149
95.0 202 180
120.0 234 208

TABLE 2"

Current carrying capacity of single core PVC insulated and sheathed copper cables at 40°C
ambient temperature and for installation method 4

Nominal cross-sectional Single-Phase A C. Three-Phase A C.
of conductor mm?2 (Amperes) (Amperes)
15 17 15
25 23 21
40 31 28
6.0 40 36
10.0 55 50
16.0 74 66
25.0 97 88
350 120 100
50.0 146 131
70.0 185 167
950 225 202
1200 260 234
150.0 200 269
185.0 341 307

2400 401 361




TABLE 2§

Current carrying capacity of PVC insulated mulfi-core copper cables at 40°C ambient temperature and for

installation method 4, 5. 6 and 7
Nominal cross-sectional area Armoured Non-Armoured
of conductor mm* (Amperes) (Amperes)
40 28 28
6.0 36 35
10.0 40 47
16.0 64 62
250 &4 78
350 104 100
500 128 122
70.0 157 153
950 191 187
1200 224 218
150.0 257 250
185.0 200 287
2400 347 341
300.0 302 301
400.0 455 452
TABLE2S®

Current carrying capacity of multi-core cross-linked polyethvlene (XLPE) copper cables at 40°C ambient
temperature and for installation method 4,5, 6 and 7

Nominal cross-sectional Armoured Non-Armoured
of conductor mm’ (Amperes) (Amperes)

40 36 33

6.0 47 43

10.0 64 59

16.0 87 80

250 115 106
350 139 128
500 168 155
700 214 197
950 263 242
120.0 304 280
150.0 353 325
185.0 402 370
2400 476 438

300.0 542 400




TABLE 1.10

Current carrying capacity of single core and multi-core mineral inzulated copper cablez at 40°C ambient
temperature

(a) Having the sheath covered overall with PVC
(b) Having the sheath bare and not exposed to touch

NOTE: Where cables of type (2) are installed bunched, the appropriate grouping factors given in Tables 2.2and 23
shall be applied for the particular installation condition. For cables of type (b) no grouping factor is necessary.

Nominal eross-

; Single Core Moult Core
sectional
area of Single Phase Three Phaze Single Phase Three Phaze
conductor AC. AC AcC. AC.
2 Core 4 Core 7 Core
(Amperesz) (Amperes) (Amperes) (Amperes) (Amperesz)
(@) (®) (@) (o) (@) (b) (@) (b) (a) (®)
1.0 19 24 15 24 15 20 12 17 9 12
15 23 31 20 31 19 25 15 21 11 :
25 31 41 26 41 25 35 20 29 15 21
40 39 54 35 54 32 45 28 38
6.0 50 70 <4 70 42 58
10.0 68 94 60 94
1.0 20 28 17 28 16 22 14 18 9 13
15 25 35 22 35 20 28 17 23 12 16
2:5 33 45 29 45 27 37 22 31 16 22
40 43 60 37 60 35 49 29 40 20 29
6.0 34 74 48 74 45 62 37 52
10.0 72 101 64 101 60 84 50 70
16.0 94 134 84 134 80 110 66 94
250 128 173 111 173 105 149 89 120
350 153 211 136 211
500 191 264 170 264
70.0 234 322 204 322
95.0 281 389 247 389
120.0 323 451 285 451

150.0 374 518 327 518




TABLE 111

Current carrying capacity of multi-core copper cable at 30°C ground temperature and for installation
method 8

(2) PVC insulated and armoured.
(b) XLPE insulated and amourad.

Nominal cross-sectional area PVC msulated XLPE insulated
of conductor and armoured and armoured

mm’ (Amperes) (Amperes)

40 7 43

6.0 47 54

10.0 62 73

16.0 81 100

250 108 125

350 129 150

0.0 154 176

70.0 185 217

950 222 261
1200 255 300
150.0 284 331
1850 321 375
2400 375 435
300.0 420 420

TABLE 2.12

Current carrying capacity and mass supportable for flexible copper cords insulated with

Silicone rubber
Nominal cross-sectional area Current carying capacity Maximum mass supportable
of conductor Single or Three Phase a.c. By twin flexible cord
mm’ (Amperes) Kzg)
0.5 3 2
0.75 6 3
1.0 10 5
1.25 13 5
15 15 5
25 20 5
40 25 5

NOTE -- These ratings apply up to an ambient tamperature of 120°C.




TABLE 4.1
SIZE OF EARTH CONTINUITY CONDUCTORS AND EARTHING LEADS

Nominal Cross-Sectional Nominal Cross-Sectional Nowinal Cross Sechiosial
Area of Largest Area of Copper Earth :
> i g Area of Copper Earthing
Associated Copper Circuit Continuity Conductor Lead <
( mm?) ( mm?) Bl )
1.5 mm? 1.0 mm? 6.0 mm?
2.5 mm? 1.0 mm? 6.0 mm?
4.0 mm? 2.5 mm? 6.0 mm?
6.0 mm? 2.5 mm? 6.0 mm?
10.0 mm? 6.0 mm?* 6.0 mm?
16.0 mm?* 6.0 mm?* 6.0 mm?
25.0 mm?* 16.0 mm? 16.0 mm?
35.0 mm? 16.0 mm?* 16.0 mm?
50.0 mm? 16.0 mm? 16.0 mm?
70.0 mm* 50.0 mm? 50.0 mm?
95.0 mm? 50.0 mm? 50.0 mm?
120.0 mm? 50.0 mm? 50.0 mm?
150.0 mm? 50.0 mm? 50.0 mm?
185.0 mm? 70.0 mm? 70.0 mm?
240.0 mm? 70.0 mm? 70.0 mm?
300.0 mm? 70.0 mm? 70.0 mm?
400.0 mm?# 70.0 mm? 70.0 mm?

NOTE — P.V.C. insulation of earth continuity conductor should be coloured green / yellow.




Voltage Drop for Single Core L.V Cables

XLPE Iinsulation & FYC Sheathed

Copper Conducior
Voltage Drop (mv / AMP / Meter)
CS.A. mm? PVC Insulotion & PVC Sheathed
- 000 ot Sy - 000
4 7.830 7.770 8.337
6 5.287 5226 5628
10 3.184 3.124 3.401
14 2.068 2.008 2.203
25 1.357 1.297 1.440
35 1.034 0.971 1.085
50 0.793 0.732 0.836
70 0.595 0.534 0.624
95 0.469 0.408 0.490
120 0.410 0.349 0.417
150 0.354 0.294 0.366
185 0.312 0.252 0.322
240 0.272 0.211 0.278
300 0.247 0.187 0.253
400 0.224 0.164 0.220
500 0.208 0.148 0.211
630 0.194 0.134 0.191

Trefod &

8.277
5.568
3.341

2.142
1.380
1.024
0.776
0.564
0.430
0.357
0.305
0.262
0.218
0.192
0.159
0.150
0.131
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Supply network Figure G34 Ra : U2
=m0 Xa=0.995 Za; Za=—20-
a \ Psc
: 1 —_——
Transformer Figure G35 o PeuX 0 S 10° Xtr=+/ 22 Rir?
31n? where U20 ‘ U 2 u
Rtr is often negligible compared to Xtr for with Ztr=—20_y =3¢
transformers > 100 kVA Sn 100
Circuit breaker Not considered in practice
Busbars Negligible for S > 200 mm?, Xb =0.15 mQ/m
below use the formula:
L :
RS |
Circuit conductors [] S L ® | Cables: Xc = 0.08 mQ/m
= p S |
Motors See Sub-clause 4.2 Motors \'
l

(often negligible at LV)

Three-phase maximum short circuit
current in kA

U
3 \'"RTZ +X12

U,y Phase-to-phase no-load secondary voltage of MV/LV transformer (in volts).

Psc: 3-phase short-circuit power at MV terminals of the MV/LV transformers (in kVA).

Pcu: 3-phase total losses of the MV/LV transformer (in watts).

Sn: Rating of the MV/LV transformer (in kVA).

Usc: Short-circuit impedance voltage of the MV/LV transfomer (in %).
Ry : Total resistance. X;: Total reactance

[a] p = resistivity at 20°C.

[b] If there are several conductors in parallel per phase, then divide the resistance of one conductor by the number
of conductors. The reactance remains practically unchanged.

Fig. G39 Recapitulation table of impedances for different parts of a power-supply system

1- 02,0, 90

Psc Uy (V) Ra (mQ) Xa (mQ)
250 MVA 420 0.07 0.7
500 MVA 420 0.035 0.351

Fig. G36 The impedance of the MV network referred to the LV side of the MV/LV transformer

2- pd ) g




Rated Power (KVA) Oilimmersed Cast-resin
Usc(%)  Rtr(m@) | Xr(n0) 2rm@) |Usc(%) | Rrmd) |Xtr(mQ) | Zir(mQ)

100 379 95 708 6 370 99,1 1058
160 4 16.2 M0 441 6 186 635 66.2
200 4 19 32 1363 b 4.1 510 529
250 4 92 27 22 g 107 M0 423
315 4 6.2 215 24 § 80 326 336
400 4 X 169 176 : X 258 25
500 4 38 136 14.1 6 48 207 212
630 4 29 108 12 b 35 164 168
800 6 29 129 132 6 26 130 132
1000 6 23 103 106 b 19 104 106
1250 6 18 83 85 ; 15 83 85
1600 6 14 65 66 b 11 6.5 66
2000 6 11 52 53 b 09 52 53

Fig. G37 Resistance, reactance and impedance values for typical distribution 400V transformers (no-load voltage = 420 V) with MV windings £ 20 kV

3-al) b0

20 °C PR/XLPES0°C |(PVC70°C
Copper 18.51 23.69 22.21
Alu 29.41 37.65 35.29

Fig. G38 Values of p as a function of the temperature, cable
insulation and cable core material, according to IEC60909-0
and Cenelec TR 50480 (in mQ.mm?/m).

4- 22,5, 9




" =
m Example of short-circuit calculations (see Fig. G40)
5- a2 b g

LV installation R (mQ) X (mQ) RT (mQQ) XT (mQ) 420

3 JR‘r2 +Xr?

MV network | 0.035
Psc = 500 MVA \
Transformer |2.35 85
20 kv/i420 V
Pn =1000 kVA
Usc=5%

Pcu = 13.3 x 103 watts
Single-core cables . 1851 5

5 m copper T4 240
4 x 240 mm?%/phase
Main circuit breaker
Busbars 10 m

Three-core cable
100 m

95 mm? copper ‘
Three-core cable
20m

10 mm?2 copper final
circuits

0.351

08422318008

o

v Xc=0.08x5=040 | 248 9.25 Isc1 =25kA

| Not considered in practice
| Not considered in practice

‘ - -
'Rc=18.51x-1%=19.5 Xc=100x0.08=8 |22

17.3 Isc3=8.7 kA

20 ' Xe=20x0.08=1.6 |59 Iscd =3.9 kA

|
|Rc=18.51x==37 18.9
10

RT : Total resistance. XT: Total reactance. Isc : 3-phase maximum short-circuit current
Calculations made as described in figure G36

Fig. G40 Example of maximum short-circuit calculations for a LV installation supplied at 400 V (nominal) from a 1000 kVA MV/LV transformer

Type of protective | Overload protection Short-circuit protection
relay
Domestic breakers | Thermal-magnetic | Ir=1In Low setting type B Standard setting High setting circuit
IEC 60898 JInsim<5in type C type D
5I<Im<10In 10 In €Im €20 In'®
Modular industrial® | Thermal-magnetic | Ir = In fixed Low setting type B or Z Standard setting High setting type D
circuit breakers 32In<fixed<4.81In type C orK
7In<fixed<10In 10 In<fixed € 14 In
Industrial®l Thermal-magnetic | Ir = In fixed Fixed:Im=7t0 10 In
circuit breakers Adjustable: 0.7 In<Ir<n Adjustable:
IEC 60947-2 -Low setting : 210 5 In ¢ ¢
- Standard setting: 5t 10 In 6 lg ’ ° ’ 9' a
Electronic Long delay 0.4 In<Ir < In Short-delay, adjustable
15Irsim<101r
Instantaneous (1) fixed
[=121t0151n

[a] 50 Inin IEC 60898, which is considered to be unrealistically high by most European manufacturers (Schneider Electric = 10 to 14 In).
[b] For industrial use, IEC standards do not specify values. The above values are given only as being those in common use.

Fig. H28 Tripping-current ranges of overload and short-circuit protective devices for LV circuit breakers




Conductor insulation
PVC < 300 mm? PVC > 300 mm? EPRXLPE  |Rubber 60 °C
Initial temperature °C | 70 70 90 60
Final temperature °C | 160 140 250 200
Conductor | Copper | 115 103 143 141
material | Aluminium | 76 68 94 93
Fig. G52 Value of the constant k according to table 43A of IEC 60364-4-43
g @
7 - ?ﬁ )0 )4
S (mm?) PVC XLPE
i Copper | Aluminium Copper Aluminium
1.5 0.0297 10.0130 0.0460 0.0199
2.5 \ 0.0826 10.0361 0.1278 0.0552
4 10.2116 0.0924 0.3272 0.1414
6 10.4761 | 0.2079 0.7362 0.3181
10 \ 1.3225 10.5776 2.0450 0.8836
16 | 3.3856 1.4786 5.2350 2.2620
25 1 8.2656 13.6100 12.7806 5.5225
35 1 16.2006 17.0756 25.0500 10.824
50 f2] 29.839 13.032 46.133 19.936

[a] For 50 mm? cables, the actual cross-section used for calculation is 47.5 mm? [1],

Fig. G53 Maximum allowable thermal stress for cables It (expressed in ampere? x second x 10°)
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Fig. F25a - Maximum circuit lengths (in metres) for different sizes of copper conductor and instantaneous-tripping-current settings

for industrial circuit breakers (IEC 60947-2) in 230/400 V TN system with m = 1 1 ?3 ¥ d §4

Nominal cross- sectional area of conductors  Instantaneous or short-time-delayed CB tripping current seting Im (amperes)

m? 5 63 80 100 125 160 200 250 320 400 500 560 630 700 800 875
15 100 (79 |63 |50 (40 |31 |25 |20 |16 |13 (10 |9 |8 |7 |6 |6

25 67 133 104 83 |67 52 |42 |3 |26 |20 |17 [15 |13 12 |10 |10
4 267 212 167 | 133107 83 |67 |5 |42 | |27 |24 |2 19 |17 |15
6 a00 | 317 | 250 200 [ 160 [ 125 | 100 | 0 (63 |50 |40 |36 @ | |25 |23
0 U1 e a0 o7 [ 208 | 167 133 104 [ 83 |67 |60 |53 |48 |42 |38
16 | e am e | o 16 13 10 |95 85 |76 |67 |6

% L[ [ e e om0 208 | 167 | 4| 132 | 110 | 104 | 05
% | | 467 | 365 | 292|233 208|185 | 167 | 146 | 133
50 | T ] 49| 06| 317|283 | 251 | 226 | 198 | 181
0 | ] IR
% | T T T 452 | 36 | 362
120 N | | 51

Note: this table is calculated according to IEC60947-2, thus includes a 20% tolerance on the actual tripping current compared to the circuit breaker
tripping setting (see upper note)




Fig. F25b — Maximum circuit lengths (in metres) for different sizes of copper conductor and instantaneous-tripping-current settings
for industrial circuit breakers (IEC 60947-2) in 230/400 V TN system with m = 1

2 pd Jota

Nominal cross- sectional area of conductors  Instantaneous or short-time-delayed CB tripping current setting Im (amperes)

mm? 1000 1120 1250 1600 2000 2500 3200 4000 5000 6300 8000 10000 12500
15 5 4 4

25 8 1 7 ) 4

4 13 12 1 8 i 5 4

6 20 18 16 13 10 8 6 5 4

10 33 30 27 21 17 13 10 8 7 5 4

16 53 48 43 33 27 21 17 13 1" 8 7 5 4
25 83 74 67 52 42 33 26 21 17 13 10 8 7
35 117 | 104 | 93 73 58 47 36 29 23 19 15 12 9
50 158 | 141 | 127 | 99 79 63 49 40 32 25 20 16 13
70 233 | 208 | 187 | 146 | 117 | 93 73 58 47 37 29 23 19
95 317 [ 283 | 263 | 198 | 158 | 127 | 99 79 63 50 40 32 25
120 400 | 357 |320 | 250 | 200 |160 | 125 | 100 | 80 63 50 40 32
150 435 | 388 | 348 | 272 | 217 | 174 | 136 | 109 | 87 69 54 43 35
185 459 | 411 | 321 | 257 | 206 | 161 | 128 | 103 | 82 64 51 4
240 400 | 320 | 256 | 200 | 160 | 128 | 102 | 80 64 51

Note: this table is calculated according to IEC60947-2, thus includes a 20% tolerance on the actual tripping current compared to the circuit breaker
tripping setting (see upper note)

Fig. F26 — Maximum circuit lengths (in metres) for different sizes of copper conductor and rated currents for type BI! domestic
circuit breakers (IEC 60898) in a 230/400 V single-phase or three-phase TN system with m = 1

Sph Rated current (A)

mm? 1 |2 3 4 (6 10 16 20 25 32 40 5 63 8 100 125
15 | 1200 | 600 | 400 | 300 | 200 | 120 |75 |60 |48 |37 |30 |24 |19 |15 |12 |10

25 1000 | 666 | 500 | 333 | 200 | 125 | 100 | 80 |62 |50 |40 |32 |25 |20 |16

4 1066 | 800 | 533 | 320 | 200 | 160 | 128 | 100 | 80 |64 |51 |40 |32 | 26

6 1200 | 800 | 480 | 300 | 240 | 192 | 150 ' 120 | 96 |76 60 |48 |38

10 800 | 500 | 400 | 320 | 250 | 200 | 160 | 127 | 100 | 80 | 64

16 800 | 640 | 512 | 400 | 320 | 256 | 203 | 160 | 128 | 102
25 800 | 625 | 500 | 400 | 317 | 250 | 200 | 160
35 875 | 700 | 560 | 444 | 350 | 280 | 224
50 760 | 603 | 475 | 380 | 304

3 ad) g




Fig. F27 - Maximum circuit lengths (in metres) for different sizes of copper conductor and rated currents for type C!2) domestic
circuit breakers (IEC 60898) in a 230/400 V single-phase or three-phase TN system with m = 1

Sph- Rated current (A)

mm’ 1 2 3 4 |6 10 16 20 25 32 40 50 63 80 100 125
15 | 600 | 300 | 200 | 150 | 100 (60 |37 |30 (24 |18 |15 |12 |9 |7 |6 |5
25 500 | 333 | 250 | 167 | 100 (62 |50 |40 |31 |26 |20 |16 |12 |10 |8
B 533 | 400 | 267 | 160 | 100 |80 |64 |50 |40 |32 |25 |20 |16 |13
6 600 | 400 | 240 | 150 | 120 |96 |75 |60 |48 |38 |30 |24 |19
10 677 | 400 | 250 | 200 | 160 | 125 | 100 | 80 |63 |50 |40 | 32
16 640 | 400 | 320 | 256 | 200 | 160 | 128 | 101 | 80 | 64 | 51
25 625 | 500 | 400 | 312 | 250 | 200 | 159 | 125 | 100 | 80
35 875 | 700 | 560 | 437 | 350 | 280 | 222 | 175 | 140 | 112
50 760 | 594 | 475 | 380 | 301 | 237 | 190 | 152
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Fig. F28 — Maximum circuit lengths (in metres) for different sizes of copper conductor and rated currents for type DI domestic
circuit breakers (IEC 60898) in a 230/400 V single-phase or three-phase TN system with m = 1

Sph Rated current (A)

mm* 1 2 3 4 6 (10 16 20 25 32 40 50 63 80 100 125
15 (429 214 | 143|107 |71 (43 (27 |20 |17 |13 |11 (9 |7 |§6 |4 |3
25 | 714|357 (238 (179|119 |71 |46 (36 |29 |22 |18 |14 (11 |9 |7 |6
. 571|381 286|190 | 114 | 71 |57 |46 |36 |29 (23 |18 |14 |11 |9
6 857 | 571 | 429 | 286 | 171 | 107 |86 |69 |54 (43 |34 |27 |21 |17 14
10 952 | 714 | 476 | 286 | 179 | 143 | 114 |89 |71 |57 |45 |36 |29 |23
16 762 | 457 | 286 | 229 | 183 | 143 | 114 |91 |73 |57 |46 |37
25 714 | 446 | 357 | 286 | 223 | 179 | 143 | 113 |89 |71 | 57
35 625 | 500 | 400 | 313 | 250 | 200 | 159 | 125 | 100 | 80
50 679 | 543 | 424 | 339 | 271 | 215 | 170 | 136 | 109
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Fig. F24 — Correction factor to apply to the lengths given in tables Fig. F25 to Fig. F28 for TN systems

Circuit Conductor material m = Sph/SPE (or PEN)
m=1 m=2 m=3 m=4
3P+NorP+N | Copper 1 067 | 050 | 040
Aluminium 062 | 042 | 031 | 025
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Fig. F40 — Correction factor to apply to the lengths given in tables Fig. F25 to Fig. F28 for IT systems

m=1 m=2 m=3 m=4 7?§J (.JJ-\;

Circuit Conductor material m = Sph/SPE (or PEN)

3 phases Copper 0.86 0.57 043 0.34
Aluminium 0.54 0.36 0.27 0.21

3ph+Nor1ph+N | Copper 0.50 0.33 0.25 0.20
Aluminium 0.31 0.21 0.16 0.12

Fig. F12 — The upper limit of resistance for an installation earthing electrode which must not be exceeded, for given sensitivity levels
of RCDs at U voltage limits of 50 V and 25 V

1An Maximum resistance of the earth electrode

(50V) (25V)
3A 16Q 8Q
1A 50 Q 250
500 mA | 100 Q 500
300 mA | 166 Q 83Q
30mA | 1666 Q 8330
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Fig. F13 — Maximum disconnecting times in TT system for final circuits not exceeding 63 A with one or more socket-outlets, and 32 A
supplying only fixed connected current-using equipment

Uo™“! (VAC)
| 50 <Uo <120

T(s)
03

| 120 < Uo < 230

0.2

| 230 < Uo < 400

0.07

| Uo>400

0.04

a. " Uois the nominal phase to earth voltage
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Fig. F19 — Maximum disconnecting times in TN system for final circuits not exceeding 63 A with one or more socket-outlets, and 32 A
supplying only fixed connected current-using equipment

Uo'“ (VAC)
50 < Uo < 120

T(s)
08

120 < Uo < 230

04

230 < Uo < 400

0.2

Uo > 400

01

a. " Uo is the nominal phase to earth voltage
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