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About us

The effort of setting up a small yet strong setup in 1978 was the birth of a shining
star in the Cable Industry. Initiated as & manufacturer of PVC insulated wires, cables
and flexible cords, Universal Cables Industries Ltd. made its mark in its field of
expertise. With a diverse product range, foresighted vision and advance technology,
Universal Cables Industries Ltd. proudly crossed its benchmark of Quality and
*Customer satisfaction after it became 1509001:2008 certified.
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Section-I

The International System of Units (SI)

(SI) OR METRIC UNITS AND SYMBOLS

The S| or metric system consists of six basic units two supplementary units a series of
derived units consistent with the basic and supplementary units, and a series of prefixes
for the formation of multiple and submultiples of the various units.

BASIC UNITS.
Quantity

Length

Mass

Time

Electric current

Thermodynamic temperature

Luminous intensity

DERIVED UNITS

Quantity

Area

Density

Electric capacitance
Electric charge
Electric field strength
Electric resistance
Electromotive force
Energy

Force

Frequency

Potential difference
Power

Pressure

Voltage

Stress

Viscosity

Volume

Work

Unit

meter
kilogram
second
ampere
degree Kelvin
candela

Unit

square meter

kilogram per cubic meter
farad

Coulomb

volt per meter

ohm

volt

Joule

Newton

Hertz

Volt

Watt

newton per sq.meter
Volt

newton per sq.meter
newton sec.per sg.meter
cubic meter

Joule

S1 Symbol

m
kg
S
A
°K
cd

Formula or
Derivation

A.slV
As
VIA
WA
N.m

' kq.nﬂsz
s
WIA
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MULTIPLE AND SUBMULTIPLE UNITS

Multiplication factors

1 000 000 000 000
1 000 000 000

1 000 000

1000
100

01 =
001 =
0.001 =
0.000001 =

0.000 000001 =

0.000 000 000 001
0.000 000 000 000 001

= 1012
= 109
=10°
=10°
=H°
10 = 10’1

Prefix

Sl Symbol

tera
giga
mega
kilo
hector
deca
deci
centi
milli
micro
nano
pico
femto

0.000 000 000 000 000 001

atto

o -o3t3Ioalsx=60-H

The common method of expressing large numbers is in multiples of 1000 as follows:-

one thousand = 1000 =0°
one million = 1000 000 =508
one billion U.S. and France = 1000 000 000 = 1p?
one billion U.K. = 1000 000 000 000 = 10"
one trillion U.S. and France = 10"
one trillion U.K. = 0™

For example 1000 meters (10° meters) is called a kilometer and one-millionth of a gram
(10°gram) is called a microgram. One-millionth of a meter is called a micron and is

abbreviated simply [

pico

one-frillionth =
= nano

micromicro =
one-billionth =

millimicro

EXPONENTIAL METHOD OF EXPRESSING NUMBERS
For convenience in writing and manipulation, numbers are often expressed as factors
of appropriate powers of 10.

The figures 107 107 1Ot Denote
0.1 0.01 0.001 etc. Respectively
The figures 10’ 10° 10°  ete Denote
10 100 1000  etc. respectively
2,380,000 may be written 2.38 X 10°
238 oe %238 X108
0,238 . 2.38 X 10"
0,000238 2.38 X 10
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CONVERSION FACTORS

| _ToComvert Multiply By To Convert Multiply By
mm (o in 0.03937 in to mm 25.4
mm’ o in” 0.00155 in’ to mm’ 645.16
cm'toin’ 0.06102 in‘to em’ 16.3871
mto ft 3.2808 fttom 0.30408
m’ to ft’ 10.7639 ft'to m’ 0.09290
m’to ft* 35.3147 ft’ to m’ 0.02832
km to mile 0.6214 mile to km 1.6093
mto yd 1.0936 yd to m 0.9144
m’ to yd’ 1.1960 yd® to m* 0.8361
m’ to yd* 1.3080 yd’ to m* 0.7646
kg to Ib 2.2046 Ibtokg 0.4536
kg to cwt 0.01968 cwt to kg 50.8023
kg to tons 0.0009842 tons to kg 1016.0461
Ib to tons 0.0004464 tons to Ib 2240
short tons to tons 0.8929 tons to short tons 1.12
tones (metric) to tons 0.9852 tons to tones (metric) 1.0160
kg/mm’ to 1b/ in’ 1422.33 Ib/in® to kg / mm’ 0.0007031
tons /in’ to Ib / in” 2240 Ib/in’ to tons / mm® 0.0004464
grams /em’ to 1b / in’ 0.03613 Ib/in* to grams / mm’ 27.6799
kg/m o Ib/ f* 0.2048 Ib/f*to kg / m’ 4.8824
kg / mm’ to tons / in’ 0.6350 tons / in” to kg / mm’ 1.5749
N to Ibf 0.2248 Ibfto N 44482
N to kgf 0.1020 kgfto N 9.8067
bar to N/ m’ 10° N/ m’ to bar 10°
bar to Ibf/ in’ 14.5 Ibf/ in’ to bar 68.9476 x 10
N/m’ to Ibf/ in 1.450 x 107 Ibf /in® to N/ m’ 6894.76
Kgf/cm’ to Ibf/ in® 14.223 Ibf/ in” to kgf / em® 0.07031
1(liter) to gal (UK) 0.2202 gal (UK) to 1 (liter) 4,541
1(liter) to gal (US) 0.2642 gal (US) to 1 (liter) 3.785
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Section I1
Table-1
Conductor Information
Copper & Aluminium Conductors, Construction &
Configuration along with Maximum d.c. Resistance
in compliant to IEC 228 & BS-6360

Nominal Circular | Shaped/compacted | Maximum d.c. Flexible conductors
cross- | conductors stranded resistance at —
+ sectional no. / conductors 20 deg C No./ Max: d.c.
area diameter | minimum no. of ohm/km diameter | resistance
of wires wires of wires at20°C
(mm?) mm cu Al | AL cu L
| 0.50 1/0.80 - - 36.0 - 16/0.20 | 390
~ 0.50 7/0.31 = - 36.0 =
7s 1/0.97 -~ -~ 24.5 -- 24/0.20 26.0
0.75 7/0.37 -- -- 24.5 -
1 M3 = = 18.1 - 32/020 | 195
1 7/0.44 2 = 18.1 b |
1.5 1/1.38 - - 12.1 - 30/0.25 133
1.5 7/0.53 -- - 12.1 --
2.9 1177 - - 7.41 - 50/0.25 7.98
25 | _7/0.67 - - 7.41 -
4 7/085 | - - 461 | 741 | 56/0.30 4.95
6 7/1.04 - - 3.08 4.61 84/0.30 3.30
B | 7 - ~ 1.83 | 3.08 | 80/0.40 1.91
16 7/1.70 6 6 1.15 | 1.91 | 126/0.40 1.21
| 25 7/2.14 6 6 0.727 1.20 196/0.40 0.780
| 35 7/2.52 6 6 0.524 | 0.868 | 276/0.40 0.554
50 19/1.78 6 6 0.387 | 0.641 | 396/0.40 0.386
70 19/2.14 12 12 0.268 | 0.443 | 360/0.50 0.272
85 19/2.52 15 15 0.183 | 0.320 | 475/0.50 0.206
120 37/2.03 18 15 0.153 | 0.253 | 608/0.50 | 0.161 |
. | 1
150 | 37/2.25 | 18 =15 0.124 | 0.206 | 756/0.50 0.129
185 37/2.52 30 30 ]0.0991 | 0.164 | 925/0.50 0.106
240 61/2.25 34 30 [0.0754| 0.125 | 1221/0.50 | 00801 |
| 300 61/2.52 34 30 [ 0.0601 [ 0.100 | 1525/0.50 | 0.0641
400 61/2.85 53 53 | 0.0470 | 0.0778 | 2013/0.50 | 0.0486
| 500 61/3.20 53 53 0.0366 | 0.0605 | 1769/0.60 | 0.0384
630 127/2.52 53 53 | 0.0283 | 0.0469 | 2257/0.60 | 0.0287 |
| 800 127/2.85 -= -= 0.0221 | 0.0367 - --
| 1000 | 127/3.20 - - 0.0176 | 0.0291 |  -- i

NOTE: For nominal sectional area 4mm’” to [0mm” conductors can also be supplied as
solid Class 1
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Table-2

Circular non-flexible cable conductors (soft drawn copper wire)

Nominal | No.and | Nominal “Maximum resistance per Nominal - |
Cross- nominal | diameter ~ kmof cable at20°C weight
| sectional | diameter of Plain Tinned per km of
| area | of wirein | conductor S-ingse" | Multicore | Single Multicore | conductor
I conductor core | circular | core | circular | muiticore
' | on fiat on flat circular
5, 2 3 | 4 B _| § 7 8
© mm’ mm mm Q Q Q 0 Kg
[T 10 | 1113 1.13 177 18.1 17.9 18.2 9.0
1.0 7/0.40 1.20 20.8 21150 21.2 21.6 8.0
15 1/1.38 1.38 11.9 124 12.0 12.2 13.3
|15 7/0.50 1.50 13.3 13.6 13.6 13.8 125

25 | 11.78 1.78 7.14 7.28 7.21 7.35 222
25 J 7/0.67 2.01 7.27 741 7.41 7.56 22.4
40 1/2.25 225 4.47 4.56 451 | 460 354
4.0 7/0 85 2.55 452 461 4.60 4.70 36.1
| 60 112.76 2.76 2.97 3.03 3.00 3.06 53.2
6.0 7/1.04 3.12 3.02 3.08 3.05 311 54.0
10 1/3.57 357 1.77 1.81 1.79 1.83 89.0
|10 7/1.35 4.05 1.79 1.83 1.81 1.84 90.8
1
16 1145 4.50 142 | 444 1.13 1.15 142
16 7/1.70 510 | 113 | 115 1.14 1.16 145
25 7/2.14 642 | 0712 | 0727 | 0719 | 0734 229
.25 | 19/1.35 6.75 0660 | 0673 | 0666 | 0.679 247
| 35 | 19/1.53 7.65 0514 | 0524 | 0519 | 0529 317
50 ‘ 19/1.78 8.90 0379 | 0387 | 0383 | 0.391 429
70 19/2.14 1070 | 0262 | 0.268 | 0265 | 0270 620
g5 19/2.52 1260 | 0189 | 0.193 | 0.191 | 0.195 860
95 37/1.78 1246 | 0195 | 0199 | 0197 | 0.210 835
120 37/2.03 14.21 0150 | 0.153 | 0.151 | 0.154 1086
‘ 150 37/2.25 1575 | 0122 | 0.124 | 0123 | 0.126 1334
185 37/2.52 17.64 100972 | 0.0891 |0.0882 | 0.100 1673
‘ 240 . 61/2.25 20.25 | 0.0740| 0.0754 |0.0747 | 0.0762 2199
300 \ 61/2.52 2268 100590 | 0.0601 |0.0595| 0.0607 2759
‘ 400 61/2.85 265.65 | 0.0461 | 0.0470 [0.0465| 0.0475 3528
400 | 91/2.36 2596 | 0.0451 | 0.0460 |0.0459 | 0.0468 3610
500 61/3.20 28.80 | 0.0366 e 0.0369 - 4448
| 500 91/265 | 2915 |0.0357 & 0.0364 : 4551
| 630 127/2.52 | 32.76 | 0.0283 & 0.0286 |+ - 5744
800 127/2.85 | 37.05 |00221 s 0.0224 “ 7346
1000 | 127/3.20 | 4160 | 0.0176 - 0.0177 - 9260

“The maximum resistance of hard drawn copper wire conductors can be obtained by dividing liu
above tabulated figures by 0.97.
Source: BS 6360:1969
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Table-3

Flexible cable conductors (soft drawn copper wire)

Approximate *Maximum resistance per km of cable
. Koy aad diameter of 20°C
Nominal Bt Iconductor
: gé?iz?w-al diarneter Plain Tinned
area of wire in | Bynched | Multiple | Single- | Multicore | Single- | Multicore |
” conductor stranded | core | circular | core | circular
on on
flat flat
1 2 3 4 5 6 7 8
mm? mm mm mm 0 0 Q
6 84/0.3 33 - 314 | 330 | 323 | 3.39
10 80/0.4 4.2 182 | 191 | 18 | 195
16 126/0.4 5.3 - 1.16 1.21 1.18 1.24
16* 513/0.2 -= 57 1.16 = 1.19 -
28 196/0.4 6.6 7 .0.743 0.780 0.757 0.795
25* 783/0.2 - iZ-:A 0.758 - 0.780 -
35 276/0.4 7.8 8.5 0.527 0.554 0.538 0.565
35" 1107/02 - 85 0.536 - 0.552 --
50 396/0.4 94 10.3 0.368 0.386 0.375 0.393
50" 1566/0.2 -~ 10.3 0.379 - - --
70 360/0.5 11.2 12.4 0.259 0.272 0.264 0.277
70* 2214/0.2 - 12.4 0.268 - - --
95 475/0.5 13.0 14.5 0.196 0.206 0.200 0.210
a5 2997/0.2 - 14.5 0.198 - - --
120 608/0.5 14.5 16.0 0.153 0.161 0.156 0.164
150 756/0.5 - 18.0 0.123 0.129 0.126 0.132
185 925/0.5 - 20.0 0.101 0.106 0.103 1.108
240 1221/0.5 - 23.0 0.0763 | 0.0801 | 0.0778 | 0.0817
300 1525/0.5 -- 26.0 0.0611 | 0.0641 | 0.0623 | 0.0654
400 2013/0.5 - 30.0 0.0463 | 0.0486 | 0.0472 | 0.0495
500 1769/0.6 - 33.5 0.0366 - 0.0373 | -
630 2257/0.6 - 37.0 0.0287 - 0.0292 -
)

* These formations are for welding cables
Source: BS-6360 1969
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Table-4

PVC insulated, non-sheathed general purpose cable, 450/750 V, single-core

Rigid conductor cable for conduit wiring

Radial | Mean overall diameter |  Minimum
Nominal cross-sectional | Class of | thickness Lowar Upper 'mlsulation
area of conductor conductor . of _ limit limit resistance at

instlation 70°C

 (mm) mm mm mm MO km

15 1 0.7 26 3.2 0.01

1.5 2 0.7 2.7 3.3 0.010

25 1 0.8 3.2 3.9 0.010

25 2 0.8 33 4.0 0.0099

4 1 0.8 36 4.4 0.0087
4 2 0.8 38 4.6 0.0082 -

6 1 0.8 4.1 5.0 0.0074

6 2 0.8 4.3 5.2 0.0070

510 1 1.0 53 6.4 0.0072

10 2 1.0 56 6.7 0.0067

16 2 1.0 6.4 7.8 0.0056

25 2 1.2 8.1 9.7 0.0053

35 2 1.2 9.0 10.9 0.0046

50 2 14 10.6 12.8 0.0046

70 2 1.4 12.1 146 ° 0.0040

95 2 16 14.1 17.1 0.0039

120 2 1.6 15.6 18.8 0.0035

150 2 1.8 17.3 209 0.0035

185 2 2.0 19.3 23.3 0.0035

240 2 2.2 22.0 26.6 0.0034

300 2 2.4 24.5 29.6 0.0033

400 2 2.6 27.5 332 0.0031

500 2 28 30.5 36.9 0.0030

630 2 2.8 34.0 411 0.0027

Note: The cables may be suitable for voitages up to 1000 V a.c. or up to 750 V to earth d.c.
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Table-5

PVC insulated, PVC sheathed cable, 300/500 V,
single-core, flat twin and 3-core

" Number & Class | Radial Radial Mean overall Minimum
nominal cross- of thickness | thickness dimension insulation
sectional area | condu of of sheath resistance
of conductors ctor | insulation Lower Upper at 70°C

limit limit
(mm?) mm mm mm mm MQ'km
1x1.0 1 0.6 0.8 3.8 4.5 0.011
1x1.5 1 07 0.8 4.2 49 0.011
1x25 i 0.8 0.8 48 5.8 0.010
1x4 2 0.8 0.9 54 6.8 0.0077
1x6 2 0.8 0.9 6.0 7.4 0.0065
1x10 2 1.0 0.9 7.2 8.3 0.0065
1%x16 2 1.0 1.0 8.4 105 0.0052
1x25 2 1.2 11 10.0 12.5 0.0050
1x35 2 1.2 1.1 11.0 135 0.0044
2x1.0 1 0.6 0.9 40x86.2 4.7x74 0.011
2% 1.5 1 0.7 0.9 44 %70 54x84 0.011
2x 2.5 1 0.8 1.0 52x84 | 62x98 0.010
2x4 2 0.8 1.0 56x96 |7.2x115 0.0077
2x6 2 08 1.1 6.4x10.5 | 8.0x13.0 0.0065
2x10 2 1.0 1.2 78x130 | 96x160 | 0.0065
2x16 2 1.0 1.3 9.0x155 | 11.0x185 | 0.0052
3x1.0 1 0.6 (R¢] 40x84 | 4.7x9.8 0.011
3x15 1 0.7 0.9 44%x98 | 54x115 : 0.011
3x285 1 0.8 1.0 82 b8l 6.2 x 13.5 0.010
3x4 2 0.8 1.1 58x135 | 74x16.5 0.0077
3x6 2 0.8 1.1 64x150 | 80x180 | 0.0065
3x10 2 1.0 1.2 7.8x19.0 | 9.6x225 0.0065
3x16 Ve 1.0 173 90x220 | 11.0x26.5 0.0052
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Table-6
PVC insulated, PVC sheathed, light cable, 300/500 V,
circular twin, 3-core and 4-core

Number & | i Minimum
nominal | Class of Radial | Thickness | Radial Mean overall | insulation
Cross- conductor | thickness | of inner | thickness diameter resistance
| sectional “of covering | of sheath | Lower | Upper | at70°C
area of insulation limit limit
conductors
(mm?) mm mm mm mm mm MQkm
2x 15 1 0.7 0.4 12 8.4 10.0 0.011
2 0.7 0.4 1.2 8.4 10.5 0.011
2x25 1 0.8 0.4 1.2 9.6 11.5 0.010
2 0.8 0.4 152 9.6 12.0 0.009
2x4 1 0.8 0.4 12 1050 125 0.0085
2 0.8 0.4 3] 2 16:5|" 13.0 0.0077
2x86 1 0.8 . 0.4 1.2 1155 3.5 0.0070
2 0.8 0.4 1.2 11,5 1 14.0 0.0065
2x10 1 1.0 0.6 1.4 145 | 16.5 0.0070
2 1.0 ~ 0.6 1.4 150 | 125 0.0085
3 xeli5 1 0.7 0.4 12 8.8 10.5 0.011
2 0.7 0.4 1.2 8.8 11.0 0.010
325 1 0.8 0.4 1.2 10.0 | 12.0 0.010
2 0.8 0.4 1.2 10.0 12.5 0.009
3x4 1 0.8 0.4 12 11.0 | 13.0 0.0085
2 0.8 0.4 12 11.0 &35 0.0077
3x6 1 0.8 0.4 14 125 | 145 0.0070
2 0.8 0.4 1.4 12.5 Jiil5.5 0.0065
3Ix10 1 1.0 0.6 1.4 15.8 | 717.5 0.0070
2 1.6 0.6 1.4 15.5 19.0, 0.0065
4x15 1 0.7 0.4 1.2 9.6 1.5 0.011
2 0.7 0.4 152 9.6 12.0 0.010
4x25 1 0.8 0.4 1.2 11.0 | 13.0 0.010
2 0.8 0.4 gt 11.0 | 13.5 0.009
4x4 1 0.8 0.4 1.4 12.0 | 145 0.0085
2 0.8 0.4 1.4 1280 P15.0 0.0077
4 %6 1 0.8 6.6 1.4 14.0 | 16.0 0.0070
2 0.8 0.6 1.4 14.0 | 17.0 0.00865
4x10 1 1.0 0.6 1.4 16.5 | 19.0 0.0070
2 1.0 0.6 1.4 17.0 | 20.5 0.0065
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Table-8
Minimum size of copper earthing leads, copper bonding
leads and copper earth continuity Conductors not
Contained in a composite cable, flexible cable, or flexible cord

Nominal Cross Nominal cross - Nominal cross Nominal cross
Sectional Area sectional area of sectional area of earth sectional area of
of Largest earthing lead continuity bonding Lead.
Associated conductor
Copper circular
Conductor
mm? mm?® mm? mm?
1o 6 1.0% 1.0%+
1.5 6 1.0* 1.0*+
2.5 6 1.0* 1.0%-+
4.0 6 235 1.0%+
6.0 6 2.5 . 1.0%+
10 6 6.0 2.5
16 6 6.0 2.3
25 16 ! 16 6.0
35 16 16 6.0
50 16 16 6.0
70 - 50 50 16
95 50 50 16
120 30 50 16
150 50 50 16
185 70 70 16
240 70 70 50
00 70 70 50
400 70 70 50
S00 70 70 50
630 70 70 50

*1.5 mm’ where the earth continuity conductor or bonding lead is unclosed

(TEE regulations 14% edition D14 and D28 (I11)

*+2.5 mm’ for the bonding of metalwork of other services at points of entry to premises (IEE
regulation 14" edition D13).

This table is taken from Table D. 2M of the IEE regulations 14™ edition
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Table-10

Sizes of fuse elements composed of plain or tinned
copper wire for use in semi-enclosed fuses

1

Current rating of fuse Diameter of wire

amp mm

T 3 0.15
5 0.20

10 0.35

15 0.50

20 0.60

25 0.75

30 0.85

45 1.25

60 3:53

80 1.80

100 2.00

Note:  The use of cartridge fuses to the appropriate British Standard is normally recommended,
hut where a rewireable fuses is used the figures given in the above table will, in the
absence of recommendations made by the maker of the fuse provide an approximate
guide to the size of wire required. These figures represent the current which the fuse
will carry continuously, the value at which the fuse blow is approximately twice,
depending on the type and construction of the fuse. This table is taken from Table-A.1
M of the IEE Regulations, 14th-edition,

*1.5 mm where the carth continuity conductor or bonding lead is unclosed (TEE regulations, 14"

cdition. D14 and D28 (I11)

*2.5 mm for the bonding of metalwork of other services at points of entry to premises (IEE

regulation 14th edition D13),

This table 1s taken from Table D2M of the IEE regulation, 14th edition.
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Table-11

Temperature correction
factors for P.V.C. insulated cables.

Correction Correction
Temperature Factor Reciprocdl | Temperature Factor Reciprocal
Multiplier Multiplier
o To20°C | % To 20 °C
20 1.000 1.000 45 27.386 0.03652
21 1.142 0.8756 46 31.263 0.03199
22 1.303 0.7674 47 35.689 0.02802
23 1.488 0.6720 48 40.741 0.02455
24 1.698 0.5889 49 46.509 0.02150
25 1.939 0.5157 50 53.923 0.01884
26 2213 . 0.4518 51 60.609 0.01650
27 2.527 0.3957 52 69.189 0.01445
28 2.884 0.3467 B 78.984 0.01236
29 3.292 0.3037 54 90.166 0.011091
30 3.759 0.2660 55 102.93 0.009715
31 4.291 0.2330 56 117.50 0.008511
32 4.898 0.2041 57 134.14 0.007455
33 5.591 0.1788 58 1563.13 0.006530
34 6.383 0.1566 59 174.80 0.005721
35 7.287 0.1372 60 199.55 0.005011
36 8.318 0.1202 61 227.80 0.004390
37 9.496 0.1053 62 260.05 0.003845
38 10.840 0.0922 63 296.86 0.003369
39 12.374 0.0808 64 338.89 0.002951
40 14.126 0.07079 65 386.86 0.002585
41 16.126 0.06201 66 441.63 0.002264
42 18.409 0.05432 67 504.15 0.001984
43 21.015 0.04758 68 575.52 0.001738
44 23.990 0.04168 69 657.00 0.001522
70 750.00 0.001333
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FUNDAMENTAL REQUIREMENTS FOR SAFETY

Workmanship and materials

*  4Sood workmanship and proper malerial shall be used.

General

* All equipment shall be constructed, installed and protected and shall be capable of being maintained,
inspected and tested so as to prevent danger so far as is resonably practicable.

* Al electrical conductors shall be of sufficient size and current-carrying capacity for the purposes for
which they are intended,

*  All conductors shall either

1) be so insulated and where necessary further effectively protected, or
i) be os placed and safeguarded, lo prevent danger so far as is reasonably practicable.

*  Every electrical joint and connection shall be of proper construclion as regards conductance,

insulation, mechnical strength and protection.

Over current protective devices 3

' Where necessary to prevent danger, every installation and every circuil thereof shall be protected
against over-current by devices which:
i} will operale automatically at values of current which are suitably related to the safe current rating
of the circuil, and
i) are adequate breaking capacily and, where appropriate, making capacity and
iii) are suitably located and are constructed as to prevent danger from overheating, arching or the
scatering of hot particles when they come Into operation and to permit ready restoration of the supply

wilhout danger,
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Precautions against earth leakage and earth fault currents

% Where metal work of electrical of electrical equip;ment: other than current carrying conductors, may
become charged with electricity in such a manner as lo cause danger;
i) the metalwork shall be connected with earth in such a manner as will cause discharge of electrical
energy without danger, or

i) other equally effective precautions shall be taken to prevent danger.

¥ Every circuit shall be arranged so as to prevent the persistence of dangerous earth leakage currents.
Where metalwork s connected with earth in accordance with Regulations.
i) the circuit concerned shall be protected against the persistence of an earth fault current by:
i) Ihe over-current protective devices required by regulation or
i) & residual current device or equally effective device.
The method described in item (i) above shall be used whenever the prospective earth fault current is
insufficient to cause prompt operation of the over-current protective devices.

7 Where any metalwork of electrical equipment is connected with earth in accordance with regulation
and is accessible simultaneously with substantial exposed metal parts of ather services, the latter shall

be effectively connected to the main earthing terminals of the installation.

Protective devices and switches
i) A single-pole fuse, switch or circuit-beaker shall be inserted in the phase conductor only.
i) No switch or circuit-beaker, except where linked, or fuse shall be inserted in an earthed neutral
conductor and any linked switch or linked circuit-beaker inserted in an earthed neutral conductor shall

be arranged to break all the related phase conductors.
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Isolation and switching

#Fffecclive means, suitably placed for ready operation, shall be provided so that all voltages may be cut
from every installation, from every circuit thereof and from all equipment, as may be necessary lo prevent
or remove danger.

* Every fixed electrical motor shall be provided with an efficient means of switching off, readily accessible,
easily operated and so placed as to prevent danger.

Accessibility of equipment

¥ Every piece of equipment which requires operalion or attention by a person shall be so installed that
adequate and safe means of access and working space are alforded for such aperation or attention.
Precaution in adverse conditions
#All equipment likely to be exposed to weather, corrosive almosphere or other advers conditions, shall be
so construcled or protected as may be necessary to prevent danger arising from such exposure.

# All equipment in surroundings susceptible to risk of fire or explosion shall be so constructed or protected
and stich other special precautions shall be taken, as may be necessary to prevent danger.

Additions and alterations to an installation
¥No addition or alteration, temporary or permanent, shall be made to an existing installation, unless it has
been ascertained that the rating and the condition of any existing equipment, including that of the supplier,
which will have to carry any additional load is adequate for the altered circumstaces and the earthing
arrangement is also adequate.
Inspection and testing
*(n completion of an installation or an extension or an alteration of an installation, appropriate inspection
and tests shall be made, to verify so far as is reasonably practicable thal the requirement of Regulations
have been met. The person carrying out the inspection and tests or a person acting on their behalf, shall

inform, the person ordering the work of the recommendations for periodic inspection and testiing in future.
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INSPECTION AND TESTING
GENERAL

* Every installation shall, during erection and or on completion, before being put into service be inspected
and tegfed to verfy, so far as is reasonably practicable, that the requirements of the Regulations have been
met.

Precaution shall be taken to avoid danger to persons and to avoid damage to property and instatled
equipment during inspection and testing.

* The results of the assessment of general characteristics required by regulations together with the
information required for initial verification shall be made available to the person or persons carrying out the
inspection and testing. ¥

INSPECTION

* Inspection shall precede testing and shall.normally be done with that part of the installation under
inspection disconnected from the supply. .
* The inspection shall be made to verify that the installed electrical equipment is:

i} in compliance with relevant regulation. ®
ii) correctly selected and erected in accordance with the Regulation, and

iii) not visibly damaged or defective so as to impair safety.

* The inspection shall include at least the checking of the following items,

where relevant to the installation and, where necessary, during erection:

i} connection of conductors.

ii) identification of conductors.

iii} routing of cables in safe zon:a or protection against mechanical damage, in compliance with regulation.

iv) selection of conductors for current-carrying capacity and \aollage drop, in accordance with the design.
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v) connection of single-pole devices for prolection or switching in phase conductors.
vi) correcet connection of accessories and equipment.

vii} presence of fire barriers suitable seals and protection against thermal effects.
viii) methods of protection against electric shock.

ix) prevention of mutual detrimental influence.

x) presence of appropnate dévices for isolation and swilching correctly located.

xi) presence of undervoltage proteclive devices.

xiﬁ choice and setling of protective and monitoring devices.
xiii) labelling of protection devices,  vitches and terminals.
xiv) selection of equipment and protecctive measures appropriate lo external influences.
xv} adequacy of access to switchger and equipment.

xvi) presence of danger notices and other warming signs.

xvii) presence of diagrams, instructions and similar informalion.

xviii) erection metthods.

TESTING

General

* The tests listed in Regulation where relevant shall be carried out in that sequencee and the result
compared with relevant criteria. The tesls shall be carried out before the if any installation is
energised. Test indicales a failure to comply. that test and any preceding test, the results of which

may have been influenced by faull indicated, shall be repeated after the fault has been rectified.
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Continuity of protective conductors including main and supplementary equipment bonding

A continuity test shall be made. It is recommended that the test be carried cut with a supply having a
no-load voltage between 4v and 24v.d.c or a.c., and a short-circuit current of not less than 200 mA,
Continuity of ring final circuit conductors

A test shall be made to uerity‘ the continuity of each conductor including the protective conductor, of every
ring final circuit.
T i

Insulation resistance

The insulation resistance between live conductors and between each live conductor and Earth shall be
measured before the installation is connected to the supply.

The insulation resistance measured with test voltage indicated in the erelevant regulation / table shali be
considered satisfactory, if the main  switchboard, and each distributionn circuit tested seprately with all its
final circuit connected but with current-using equipment disconnected, has an insulation resistance not less
than the appropriate value given in the applicable table,

Measurements shall be carried oul with direct current. The testing apparatus shall be capable of supplying
the tesl voltage indicated in the applicable table, when loaded with TmA,

When the circuit includes electronics devices, only a measurement to protective Earth shall be made with
the phase and neutral connected together. Precaution may be necessary fo avoid damage to electronic
devices.

Polarity

A test of polarity shall be made and it shall be verifiec that:
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i) Every fuse and single-pole control and protective device is connected in the phase conductor
only, and

ii) centre-contact bayonet and Edison screw lamp holders to BS EN60238 in circuit having an
earthed.neutral conductor have the outer or screwed contacts connected to neutral conductor, and
iii) wiring has been correcctly connected to socket-outlet and similar accessories.

Earth fault loop impedance

*Where protective measures are used which require a knowledge of Earth fault loop impedance,
the relevant impedances shall be measured, or determined by an alternative method.

Earth electrode resistance

* Where protective mesures are used which require a knowledge of earth electorde resistance,
this shall be measured.

Functional testing

* Where protection against indirect contact or suplementary protection against direct contact is to
be provided by a residual current device, its effectiveness shall be verified by a test simulating an
appropriate fault condition and independent of any test facility incorprated in the device.

¥ Asseemblies, such as swithchgear and control gear assemblies, drives, controls and interlocks,
shall be subjected to a functional test to show that they are properly mounted, adjusted and

installed in accordance with the relevant requirements of Regulations.
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[Proper Way of Handling Cable Drums]

G i =
il .

ROLL THIS WAY
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Certificates & Memberships

Pakistan Standards
f=—a=—u——u

Certification Under Process
ISO 14001:2015

UNIVERSAL CABLES INDUSTRIES LTD.




Range of Products

L.T POWER CABLES
- Armoured & Un-Armoured
« PYC & XLPE Insulated

CONDUCTORS (COPPER & ALUMINIUM)
- Hard & Soft Drawn Bare Copper Conductor
- As per WAPDA & K-Electric Specifications

FLEXIBLE CABLES
« Flexible L.T. Power & General Wiring Cables
- Flat Type (Submerssible Cables)

CONTROL CABLES
- solid, Stranded & Flexible Conductors
- Armoured & Un-Armoured

GENERAL WIRING
- Solid, Stranded & Flexible Conductors
« Imperial Sizes

INSTRUMENTATION CABLES
- Armoured & Un-Armoured
« collective Aluminium Foil Shielded

» Individual & Collective Aluminium Foil Shielded

COPPER BRAID SHIELDED CABLES
- Solid, Stranded & Flexible Conductors

COPPER TAPE SCREENING CABLES
» As per Wapda, BS & IEC Specifications

H.T CABLES (IMPORTED)
+ As per K-Electric & IEC Specifications

COPPER ROD 8 MM AS PER ASTM B49
Aluminium ROD 9.5 MM AS PER ASTM 233 /97
AERIAL BUNDLE CABLES

TELEPHONE CABLES

AUTOMOTIVE CABLES

FLAT BRAID CABLES

JUMPER WIRES

BINDING WIRES

LOW SMOKE ZERO HALOGEN CABLES

CUSTOMIZED CABLES
AS PER CUSTOMER SPE(IFICATI ONS.

UNIVERSAL CABLES INDUSTRIES LTD.




THE POWERLINE OF PAKISTAN

UNIVERSAL CABLES INDUSTRIES LTD.

Head Office:

61/C, Jami Commercial Street # 07,

Phase VII, D.H.A, Karachi, Pakistan.

Phone: 021-35382392-94, 021-35804571-75
Fax: 021-35382391, 021-35804576

® uAN: 021-111-786-825

Regional Sales Off. (Northern) Factory:

Office # 222, 2nd Floor, A-25, North Western Industrial Zone,
Siddique Trade Centre, Bin Qasim, Karachi, Pakistan.

Main Boulevard, Gulberg-lll,

Lahore, Pakistan.

Phone: 042-35787640-41,

Fax: 042-35787610

B sales @ucil.com.pk @ www.ucil.com.pk



