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SCOPE
This technical specification provides requirements for 10, 20, 40, 80 and 100 pair internal distribution

telephone cable of 0.5 mm diameter conductor size, unit-twin, having Poly-Vinyl Chloride (PVC)
insulation and shezth.

CABLE CONSTRUCTION AND DIMENSIONS

CONDUCTOR
Material

The conductor shall be made of solid wire of annealed high conductivity copper. It shall be smoothly
drawn, circular in cross section, free from defects and uniformly coated with pure tin.

Dimensions

The diameter of the tinned conductor in the completed cable shall be 0.5 mm + 0.01 mm.

INSULATION
Material
The insulation materia shall be PV C compound.

The insulation shall have adeguate mechanical strength and elagticity. These properties shall remain
sufficiently consistent during normal use.

Dimensions

The insulated conductor shal be uniformly covered with the specified PVC having minimum radial
thickness of 0.15 mm

The diameter of conductor with insulation shal not be more than 0.95 mm.
Colour
For single-colour wire, the colour shall be incorporated in the insulating compound.

The colours shall correspond with standard colours shown in |[EC Publication 304: Standard Colours for
insulation for low frequency Cables and Wires.

Colour fastness to daylight, checked in accordance to ISO Standard 105, and shall be rated at not less
than standard 4, prolonging the exposure until the contrast is equivalent to grade 4 on the grey scale.

For two-colour wires, the following conditions shall be fulfilled:
- Spiral or ring markings shall be easily identifiable within every 15 mm length.
- Sequence of colour shall follow Table A.1 of Appendix A.

The spird or ring markings shall be made by applying one or more ink stripes on a base colour or by
direct extrusion. The base colours are in capital letters as shown in Table A.1 of Appendix A.
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Joints

Joints in the insulated conductor shdl be kept to aminimum.

CABLING ELEMENTS

Each cabling element shall be apair of insulated conductors uniformly twisted together and designated &
wire and b-wire.

STRANDING OF ELEMENTS

The dements shall be laid up in unit construction. Each unit comprising 20 pairs shall be colour-
sequenced in accordance with Table A.1 of Appendix A. The 20-pair cable shall be formed into asingle
unit or 2 sub-units of 10-pair or 4 sub-units of 5-pair each.

An open helical lapping of polyethylene terephthalate or polypropylene tape or suitable equivaent shall
be applied over each unit or sub-unit. The tape shall be printed with identification numbers spaced at 20
mm intervals.

SHEATH

Material

The materia of the sheath shall be grey or ivory-coloured PV C compound.

The sheath shal have adequate mechanical strength and elagticity. These properties shall remain
sufficiently consistent during normal use.

Marking on sheath
The following information shall beindelibly printed on the sheath at 300 mm spacing:

- Manufacturer's name
- Month and year of manufacture

Dimensions

The thickness of the sheath and the overall maximum cable diameter shall be indicated in Table A.2 of
Appendix A.

In determination of the minimum sheath thickness, indentation caused by the rip cord shall be ignored.

RIP CORD

A non-metallic rip-cord shall be laid under the shegth. It shall provide an effective means of ditting the
sheath longitudinally to facilitate removal.

LAY-LENGTH

The lay length shall not exceed 100 mm.
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CABLE-CORE PROTECTION

The stranded cable core shdl be covered overdl, before sheathing with polyethylene terephthal ate tape
or equivalent material by any of the following methods:

- A single tight-lapping having an overlap of 20% nominal.

or

- One tape applied longitudinally with an overlap of not less than 6 mm or 20% of the tape width,
whichever smaller.

SEALING OF ENDS

After completion of the electrical tests, the cable ends shall be sealed to prevent the ingress of moisture.

PACKING

The cable shall be coiled in lengths of 500 + 1 metres and wound with transparent polythene sheet.

MECHANICAL REQUIREMENTS

CONDUCTOR
Easy soldering test

Test for easy soldering shal be carried out in accordance with sub-clause 4.8, |EC publication 189-1.
The test conditions are as follows:

Temperature of solder bath 235+5°C
Solder bath size Depth 40 mm & vol. 3 300 ml
Duration of immersion 2+05s

The conductor shall be examined for quality of solder coating. Good qudlity is evidenced when a free
flowing of solder is seen with the wetting of the conductor ends.

Tensletest
The elongation at bresk of any sample of bare conductor taken from the completed cable shall not be less

than 15%. The test shall be carried out in accordance with sub-clause 3.3, IEC publication 189-1. The
test conditions are as follows:

Conditioning temperature 23+5°C
Duration of conditioning 3 hours minimum
Free-length between jaws of tensile 100 mm

machine

Speed of jaw separation 100 £ 20 mm/min

Joints in the conductor should be kept to a minimum. The ultimate tensile force of 250 mm length of
conductor containing a joint shall not be less than 90% of that of an adjacent length of conductor not
containing ajoint.
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INSULATION
Tensletest

This test shall be carried out in accordance with sub-clause 3.3, IEC publication 189-1. The test
conditions are as follows:

Conditioning temperature 23+ 2°C

Duration of conditioning 3 hours minimum
Free-length between jaws of tensile 50 mm approximately
machine

Speed of jaw separation 250 = 50 mm/min

The median of the measured vaues of tensile strength shall not be less than 12.5N/mmz,

The median of the measured values of elongation at break shall not be less than 125% for single colour
insulation and 100% for extruded bi-colour insulation.

Strippability

Lengths of insulation measuring 10 and 25 mm shall be removed from each end of the test sample. The
remaining 50 mm length of insulation shall be removed with aforce not exceeding 5.9N at 20 + 1°C. The
preparation of sample and performance measurements shall be carried out in accordance with sub-clause
3.4.2, IEC publication 189-1. The test conditions are as follows:

Number of samples 5x 300 mm

Length of test sample 85mm

Speed of tensile machine 250 to 350 mm/min
SHEATH
Tensletest

The test conditions are as stated in section 3.2.1.
The median of the measured values of tensile strength shal not be less than 12.5 N/mmz.

The median of the values of elongation at break shall not be less than 125 %.

THERMAL STABILITY AND CLIMATIC
REQUIREMENTS

INSULATION

Accelerated ageing test

Compliance shall be checked before and after accelerated ageing by measuring the tensile strength and
the elongation at break on insulation samples in accordance with the method specified in sub-clause 3.3,

|EC publication 189-1.

The accelerated ageing process shall be carried out in accordance with sub-clause 4.1, 1EC publication
189-1. Thetest conditions are as follows:
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Ageing temperature 80°C
Duration of conditioning 7 X 24 hours
Duration of recovery 16 hours minimum

The difference between the median values for tensile strength and elongation obtained before and after
accelerated ageing shall not exceed 20% of the median values before accelerated ageing.

Measurement of insulation shrinkage after over heating of conductor
Thistest is for reference. The insulation shall not shrink unduly when soldering the conductors. The test

shall be carried out in accordance with sub-clause 4.6, IEC publication 189-1. The test conditions are as
follows:

Test sample 100 £ 5 mm long with cleanly cut ends
(without stripped ends)

Temperature of oven 150+ 2°C

Duration in oven 15min

The measured shrinkage shall not be more than 4%.
Heat shock test
This test is for reference. The insulation shall withstand variations in temperature without damage. The

test shall be carried out in accordance with sub-clause 4.5.1, IEC publication 189-1. The test conditions
are asfollows:

Number of samples 2 suitable length taken from two places
Separated by at least 1 m

Number of turns around mandrel 3 complete contiguous

Temperature of oven 150+ 3°C

Duration in oven 1 hour

Theinsulation shall show no crack after the test.
Combined shrinkage and heat shock test

This test is used to determine the extent to which the insulation shrinks or withstands damage with
variations in temperature. The test shall be carried out in accordance with sub-clause 4.7, |EC publication
189-1. Thetest conditions are as follows:

Number of samples 2 lengths, the ends shall be clearly cut
(without stripped ends) and extended at
right anglesto the mandrel in opposite
directionsfor alength of 50 mm

Number of turns around mandrel 3 complete contiguous
Temperature of oven 150+ 3°C
Duration in oven 1 hour

The insulation shall show no crack after the test. The amount of shrinkage of the insulation from the
conductor ends shall be measured and shall be recorded as a percentage of the tail length (50 mm).

In case of doubt, test should be carried out in accordance with clauses 4.1.2 and 4.1.3.
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4.2 SHEATH
421 Accelerated ageing test

The test conditions and expected test requirements are similar to those mentioned in section 4.1.1.
422 Pressuretest

The sheath shal be sufficiently resistant to external pressure when exposed to moderately high
temperature and undergone mechanical pressure.

The test shall be carried out in accordance with sub-clause 4.2, IEC publication 189-1. The test
conditions are as follows:

Test sample 3 adjacent test pieces are taken from a sample having a
length of 250 mm to 500 mm from which dl internal
parts have been removed

Length of test pieces 50 mm to 100 mm

Preparation of test pieces From each piece, astrip of width @'/; the
circumference shall be cut paralldl to the axis

Position of test piece in the indentation AsshowninFigurel

device

Calculation of test force Theforce F, in Newton exerted upon each test piece of

sheath, shall begivenby F =k ®2 D d - d 2 where, kis
a coefficient specified in the standard for the type of
cable, or, if novalueis specified, k= 0.6
d = mean vaue of the thickness of the test piece
D =mean value of the outer diameter of test piece
dand D are expressed in mm to one decimal place and
measured according to sub-clause 8 of |EC Publication
811-1-1.
The calculated F may be rounded off downwards by < 3
%.

Heating of loaded test pieces Inan air oven for aduration of 4 hours

Chilling of loaded test pieces At the end of the duration, test pieceis rapidly cooled
under load by spraying cold water on the spot where the
bladeis pressing. When it is cooled to a temperature
where recovery of the insulation no longer occurs, the
test piece shall be cooled further by immersionin cold
water.

Measurement of indentation Immediately after cooling, the indentation shall be
measured on anarrow strip cut from the test piece as
shown in Figures2 and 3.

The median of the indentation values measured on the three test pieces taken from the sheath under test
shall be < 50 % of the mean value of the thickness of the sample.

423 Heat shock test

The sheath shall withstand variations in temperature without damage. The test shall be carried out in
accordance with sub-clause 4.5.2, IEC publication 189-1. Thetest conditions are as follows:

Number of samples 2 suitable length taken from two places
separated by at least 1 m

Number of turns around mandrel 6 complete contiguous

Temperature of oven 150+ 3°C

Duration in oven 1 hour

The sheath shall show no crack.
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RESISTANCE TO FLAME PROPAGATION

Combustion of the cable shall be dow and shall not spread appreciably; any flame shall die out in less
than 30 seconds after removal of the gas burner.

The test shal be carried out in accordance with sub-clause 4.3, IEC publication 189-1. The test
conditions are as follows:

Number of samples 1x 600+ 25 mm
Source of heat Gas burner

The flame shall be applied for a continuous period of T seconds derived from the formula:
T=60 + m/25

where m isthe weight in grams of the cable sample corrected to a 600 mm length.

ELECTRICAL REQUIREMENT

ELECTRICAL RESISTANCE OF CONDUCTOR

The electrical resistance of the tinned conductor shall not exceed 97.8 Wkm at 20 + 1°C. The test shall
be carried out in accordance with sub-clause 5.1, |[EC publication 189-1.

DIELECTRIC STRENGTH

The insulation shall remain at 500 MWkm while withstanding 1500 Vdc or 1000 Vrms voltage applied
for 1 min without any breakdown. The test shall be carried out in accordance with sub-clause 5.2, IEC
publication 189-1.

INSULATION RESISTANCE

Insulation resistance shall not be less than 500MWkm length at 20+ 1°C. Thetest shall be carried out in
accordance with sub-clause 5.3, IEC publication 189-1. The test conditions for the two different

temperatures are as follows:

At ambient temperature

Number of samples 1 x Complete length of finished cable
Conditioning temperature 20+ 5°C
Conditioning period 2 hours
Test voltage 3 500 Vdc
Application period of test voltage 1min

At high temperature

Number of samples 1x10m
Water bath temperature 70+ 2°C
Immersion period in water bath 2 hours
Test voltage 3 500 Vdc
Application period of test voltage 1min
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54 MUTUAL CAPACITANCE

The mutual capacitance between any pair shal not exceed 120 nF/km measured in accordance with sub-
clause 5.4, |EC publication 189-1. Thetest conditions are as follows:

Accuracy of instrument 1% of value to be measured
Frequency 500 to 2000 Hz
55 CAPACITANCE UNBALANCE

The capacitance unbalance between 2 pairs of different cabling elements shall be less than 400 pF per
500m length measured in accordance with sub-clause 5.5, |EC publication 189-1. The test conditions are

asfollows.
Accuracy of instrument 5 pF = 5% of value to be measured
Frequency 500 to 2000 Hz
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Figure 1: Indentation Device
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Appendix A
Table A.1: Colour Codefor High Count PVC Cables
Counting Colour Element Colour of Wire Insulation
Block Block No.
awire b-wire
W 1 WHITE-blue white-BLUE
H 2 WHITE-orange white-ORANGE
| 3 WHITE-green white-GREEN
T 4 WHITE-brown white-BROWN
E 5 WHITE-grey white-GREY
1
6 RED-blue red-BLUE
R 7 RED-orange red-ORANGE
E 8 RED-green red-GREEN
D 9 RED-brown red-BROWN
10 RED-grey red-GREY
B 11 BLACK-blue black-BLUE
L 12 BLACK-orange black-ORANGE
A 13 BLACK-green black-GREEN
C 14 BLACK-brown black-BROWN
K 15 BLACK-grey black-GREY
Y 16 YELLOW-blue yellow-BLUE
E 17 Y ELLOW-orange yellow-ORANGE
L 18 YELLOW-green yellow-GREEN
L 19 Y ELLOW-brown yellow-BROWN
O 20 YELLOW-grey yellow-GREY
W
2 Same as above
3 Same as above
4 Same as above
5 Same as above
Remarks
i. For the above table, an element refersto 1 pair.
ii. The cabling sequence will be from centre to the outside.
iii. Where sub-units of either 5 or 10-element are used, it shall be used throughout.
iv. For a 20-element unit made up of 5-element sub-units, the elements of the first sub-unit shall be sequenced 1 to 5, the second 6
to 10, the third 11 to 15 and the fourth 16 to 20.
V. For a 20-element unit made up of 10-element sub-units, the elements of the first sub-unit shall be sequenced 1 to 10 and the
second 11 to 20.
Vi. The base colour is shown in capital |etters. Colour for spiral or ring is shown in small letters.

12
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Appendix A
(Continued)
Table A.2: Internal Telephone Cables - 0.5 mm diameter Conductor
Cable Type 10 pr 20 pr 40 pr 80 pr 100 pr
Conductor Diameter (mm) 0.5 0.5 0.5 0.5 0.5
Insulation Radial Thickness(mm) 0.15 0.15 0.15 0.15 0.15
Insulated Conductor Diameter (mm) 0.95 0.95 0.95 0.95 0.95
Minimum Sheath Thickness(mm) 0.7 0.8 0.9 1.0 1.0
Overall Cable Diameter (mm) 8.3 10.7 142 218 22.6

13
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SCOPE
This technical specification provides the reguirements for 4, 6, 8 and 10 wire internal distribution

telephone cable of 0.5 mm diameter conductor size, unit-twin, having Poly-Vinyl Chloride (PVC)
insulation and shezth.

CABLE CONSTRUCTION AND DIMENSIONS
CONDUCTOR
Material

The conductor shall be made of solid wire of annealed high conductivity copper. It shall be smoothly
drawn, circular in cross section, free from defects and uniformly coated with puretin.

Dimensions

The diameter of the tinned conductor in the completed cable shall be 0.5 £ 0.01 mm.

INSULATION
Material
The insulation materia shall be PV C compound.

The insulation shall have adequate mechanica strength and easticity. These properties shall remain
sufficiently consistent during normal use.

Dimensions

The insulated conductor shall be uniformly covered with the specified PVC having minimum radial
thickness of 0.15 mm.

The diameter of conductor with insulation shall not be more than 0.95 mm.
Colour
For single-colour wire, the colour shall be incorporated in the insulating compound.

The colours shall correspond with standard colours shown in |EC Publication 304: Standard Colours for
insulation for low-frequency Cables and Wires.

Colour fastness to daylight, checked in accordance to 1SO Standard 105, shall be rated at not less than
standard 4, prolonging the exposure until the contrast is equivaent to grade 4 onthe grey scae.

For two-colour wires, the following conditions shall be fulfilled:
- Spird or ring markings shall be easily identifiable within every 15 mm length.
- Sequence of colour shall follow Table A.1in Appendix A.

The spiral or ring markings shall be made by applying one or more ink stripes on a base colour or by
direct extrusion. The base colours are in capital letters as shown in Table A.1 of Appendix A.
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2.7

Joints

Joints in the insulated conductor shall be kept to a minimum.

CABLING ELEMENTS

The cabling element shall be:

- apair of insulated conductors uniformly twisted together and designated a-wire and b-wire

or

- a quad cable of 4 numbers insulated conductor uniformly twisted together and designated a-wire, b-
wire, c-wire, and d-wire. The conductors shall be so arranged such that the sequenceis"a", "c", "b" and
"d".

SHEATH

Material

The material of the sheath shall be grey or ivory-coloured PV C compound.

The sheath shall have adeguate mechanical strength and elasticity. These properties shall remain
sufficiently consistent during normal use.

Marking on sheath
The following information shall be indelibly printed on the sheath at 300 mm spacing:

- Manufacturer's name
- Month and year of manufacture

Dimensions

The thickness of the sheath and the overall maximum cable diameter shall be indicated in Table A.2 of
Appendix A.

In determination of the minimum sheath thickness, indentation caused by therip cord shall be ignored.

RIP CORD

A non-metallic rip-cord shall be laid under the shegth. It shall provide an effective means of ditting the
sheath longitudinally to facilitate removal.

LAY-LENGTH

The lay length shall not exceed 100 mm.

SEALING OF ENDS

After completion of the electrical tests, the cable ends shall be sealed to prevent the ingress of moisture.
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PACKING

The cable shall be coiled in lengths of 200 + 1 metres and wound with transparent polythene sheet.

MECHANICAL REQUIREMENTS

CONDUCTOR
Easy soldering test

Test for easy soldering shal be carried out in accordance with sub-clause 4.8, |IEC publication 189-1.
The test conditions are asfollows:

Temperature of solder bath 235+5°C
Solder bath size Depth 40 mm & vol. 3 300 ml
Duration of immersion 2+05s

The conductor shall be examined for quality of solder coating. Good qudlity is evidenced when a free
flowing of solder is seen with the wetting of the conductor ends.

Tensletest
The elongation at bresk of any sample of bare conductor taken from the completed cable shall not be less

than 15%. The test shall be carried out in accordance with sub-clause 3.3, IEC publication 189-1. The
test conditions are as follows:

Conditioning temperature 23+5°C
Duration of conditioning 3 hours minimum
Free-length between jaws of tensile 100 mm

machine

Speed of jaw separation 100 £ 20 mm/min

Joints in the conductor should be kept to a minimum. The ultimate tensile force of 250 mm length of
conductor containing a joint shall not be less than 90% of that of an adjacent length of conductor not
containing ajoint.

INSULATION

Tensletest

This test shall be carried out in accordance with sub-clause 3.3, IEC publication 189-1. The test
conditions are as follows:

Conditioning temperature 23+ 2°C

Duration of conditioning 3 hours minimum
Free-length between jaws of tensile 50 mm approximately
machine

Speed of jaw separation 250 + 50 mm/min

The median of the measured vaues of tensile strength shall not be less than 12.5N/mmz,

The median of the measured values of elongation at break shall not be less than 125% for single colour
insulation and 100% for extruded bi-colour insulation.
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Strippability

Lengths of insulation measuring 10 and 25 mm shall be removed from each end of the test sample. The
remaining 50 mm length of insulation shall be removed with aforce not exceeding 5.9N at 20 + 1°C. The
preparation of sample and performance measurements shall be carried out in accordance with sub-clause
3.4.2, IEC publication 189-1. The test conditions are asfollows:

Number of samples 5x 300 mm

Length of test sample 85mm

Speed of tensile machine 250 to 350 mm/min
SHEATH
Tensletest

The test conditions are as stated in section 3.2.1.
The median of the measured values of tensile strength shal not be less than 12.5 N/mm2.

The median of the values of elongation at break shall not be less than 125 %.

THERMAL STABILITY AND CLIMATIC
REQUIREMENTS

INSULATION

Accelerated ageing test

Compliance shall be checked before and after accelerated ageing by measuring the tensile strength and
the elongation at break on insulation samples in accordance with the method specified in sub-clause 3.3,

|EC publication 189-1 .

The accelerated ageing process shall be carried out in accordance with sub-clause 4.1, IEC publication
189-1. Thetest conditions are asfollows:

Ageing temperature 80°C
Duration of conditioning 7 X 24 hours
Duration of recovery 16 hours minimum

The difference between the median values for tensile strength and elongation obtained before and after
accelerated ageing shall not exceed 20% of the median values before accelerated ageing.

Measurement of insulation shrinkage after over heating of conductor
Thistest is for reference. The insulation shall not shrink unduly when soldering the conductors. The test

shall be carried out in accordance with sub-clause 4.6, IEC publication 189-1. The test conditions are as
follows:

Test sample 100 £ 5 mm long with cleanly cut ends
(without stripped ends)

Temperature of oven 150+ 2°C

Duration in oven 15min

The measured shrinkage shall not be more than 4%.
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Heat shock test

This test is for reference. The insulation shall withstand variations in temperature without damage. The
test shall be carried out in accordance with sub-clause 4.5.1, IEC publication 189-1. The test conditions
are asfollows:

Number of samples 2 suitable length taken from two places
separated by at least 1 m

Number of turns around mandrel 3 complete contiguous

Temperature of oven 150+ 3°C

Duration in oven 1 hour

The insulation shall show no crack after the te<t.
Combined shrinkage and heat shock test

This test is used to determine the extent to which the insulation shrinks or withstands damage with
variationsin temperature. The test shall be carried out in accordance with sub-clause 4.7, IEC publication
189-1. Thetest conditions are as follows:

Number of samples 2 lengths, the ends shall be clearly cut
(without stripped ends) and extended at
right angles to the mandrel in opposite
directionsfor alength of 50 mm

Number of turns around mandrel 3 complete contiguous
Temperature of oven 150+3°C
Duration in oven 1 hour

The insulation shall show no crack after the test. The amount of shrinkage of the insulation from the
conductor ends shall be measured and shall be recorded as a percentage of the tail length (50 mm).

In case of doubt, test should be carried out in accordance with clauses 4.1.2 and 4.1.3.

SHEATH

Accelerated ageing test

The test conditions and expected test requirements are similar to those mentioned in section 4.1.1.
Pressuretest

The sheath shal be sufficiently resistant to external pressure when exposed to moderately high
temperature and undergone mechanical pressure.

The test shall be carried out in accordance with sub-clause 4.2, IEC publication 189-1. The test
conditions are as follows:

Test sample 3 adjacent test pieces are taken from a sample having a
length of 250 mm to 500 mm from which dl internal
parts have been removed

Length of test pieces 50 mm to 100 mm

Preparation of test pieces From each piece, astrip of width @'/; the
circumference shall be cut paralldl to the axis

Position of test piece in the indentation AsshowninFigurel

device
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Calculation of test force Theforce F, in Newton exerted upon each test piece of
sheath, shall begivenby F =k ®2 D d - d 2 where, kis
a coefficient specified in the standard for the type of
cable, or, if novalueis specified, k= 0.6
d = mean vaue of the thickness of the test piece
D =mean value of the outer diameter of test piece
dand D are expressed in mm to one decimal place and
measured according to sub-clause 8 of |IEC Publication
811-1-1.
The calculated F may be rounded off downwards by < 3
%.

Heating of loaded test pieces Inan air oven for aduration of 4 hours

Chilling of loaded test pieces At the end of the duration, test pieceis rapidly cooled
under load by spraying cold water on the spot where the
bladeis pressing. When it is cooled to a temperature
where recovery of the insulation no longer occurs, the
test piece shal be cooled further by immersionin cold
water.

Measurement of indentation Immediately after cooling, the indentation shall be
measured on anarrow strip cut from the test piece as
shownin Figures2 and 3.

423 Heat shock test

The sheath shall withstand variations in temperature without damage. The test shall be carried out in
accordance with sub-clause 4.5.2, IEC publication 189-1. Thetest conditions are as follows:

Number of samples 2 suitable length taken from two places
separated by at least 1 m

Number of turns around mandrel 6 complete contiguous

Temperature of oven 150+ 3°C

Duration in oven 1 hour

The sheath shall show no crack.

4.3 RESISTANCE TO FLAME PROPAGATION

Combustion of the cable shal be slow and shall not spread appreciably; any flame shdl die out in less
than 30 seconds after removal of the gas burner.

The test shall be carried out in accordance with sub-clause 4.3, IEC publication 189-1. The test
conditions are as follows:

Number of samples 1x 600+ 25 mm
Source of heat Gas burner

The flame shall be applied for a continuous period of T seconds derived from the formula:

T=60 + m/25

where m isthe weight in grams of the cable sample corrected to a 600 mm length.
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ELECTRICAL REQUIREMENT

ELECTRICAL RESISTANCE OF CONDUCTOR

The electrical resistance of the tinned conductor shall not exceed 97.8 Wkm at 20 £ 1°C. The test shall
be carried out in accordance with sub-clause 5.1, IEC publication 189-1.

DIELECTRIC STRENGTH

The insulation shall remain at 500 MWkm while withstanding 1500 Vdc or 1000 Vrms voltage applied
for 1 min without any breakdown. The test shall be carried out in accordance with sub-clause 5.2, IEC
publication 189-1.

INSULATION RESISTANCE

Insulation resistance shall not be less than 500MWkm length at 20 £ 1°C. Thetest shall be carried out in
accordance with sub-clause 5.3, IEC publication 189-1. The test conditions for the two different

temperatures are as follows:

At ambient temperature

Number of samples 1 x Complete length of finished cable
Conditioning temperature 20£5°C
Conditioning period 2 hours
Test voltage 3 500 Vdc
Application period of test voltage 1min

At high temperature

Number of samples 1x10m
Water bath temperature 70+ 2°C
Immersion period in water bath 2 hours
Test voltage 3 500 Vdc
Application period of test voltage 1min

MUTUAL CAPACITANCE

The mutual capacitance between any pair shall not exceed 120 nF/km measured in accordance with sub-
clause 5.4, |EC publication 189-1. Thetest conditions are as follows:

Accuracy of instrument 1% of value to be measured
Frequency 500 to 2000 Hz
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55 CAPACITANCE UNBALANCE

The capacitance unbalance between 2 pairs of different cabling elements shall be less than 400 pF per
500m length measured in accordance with sub-clause 5.5, |EC publication 189-1. The test conditions are

asfollows:
Accuracy of instrument 5 pF £ 5% of value to be measured
Frequency 500 to 2000 Hz
! , 777
2 — - 0,70 + 0,0t mm S

l=tesingframe 2=sample 3a 3b,3c=supports 4=load

Figure 1: Indentation Device
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Appendix A
Table A.1: Colour Codefor Low Count PVC Cable
Cable Size 4-Wire Pair 6-Wire 8-Wire 10-wire
(Quad) Count
aWire b-Wire aWire b-Wire aWire b-Wire
Remarks: aWire BLUE 1 WHITE - BLUE - WHITE - BLUE - WHITE - BLUE -
blue white blue white blue white
1 A Quad has 4-Wires.
Blue and orange comprise the first element
(Pair).
2. Base colours are in capital letters. Small
letters represent spiral or ring markings on
the base colour.
3. NA - Not applicable
b-Wire ORANGE 2 WHITE - ORANGE - WHITE - ORANGE - WHITE - ORANGE -
orange white orange white orange white
c-Wire GREEN 3 WHITE - GREEN - WHITE - GREEN - WHITE - GREEN -
green white green white green white
d-Wire BROWN 4 NA NA WHITE - BROWN - WHITE - BROWN -
brown white brown white
5 NA NA NA NA WHITE - GREY -
grey white
TableA.2 Internal Telephone Cables- 0.5 mm diameter Conductor
Cable Type 4-wire 6-wire 8-wire 10-wire
Conductor Diameter(mm) 05 05 05 05
Insulation Radia Thickness (mm) 0.15 0.15 0.15 0.15
Insulated Conductor Diameter (mm) 0.95 0.95 0.95 0.95
Minimum Sheath Thickness (mm) 04 05 05 0.6
Overdl Cable Diameter (mm) 35 53 5.8 6.5

12
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SCOPE

This technical specification provides the technical requirements for 4-way modular on-wall socket for
interfacing with modular plug-ended tel ephone set.

SOCKET CONSTRUCTION AND DIMENSIONS

OVERALL CONSTRUCTION

The socket shall comprise a base and a cover. The base shall come with suitable knock-outs to facilitate
cable entry and exit. Thejack unit and the terminals shal be located at the cover.

The jack-opening of the socket shall be provided with a spring-loaded shutter to prevent the ingress of
insects and dusts.

The cover shall be easily removed with a screwdriver or similar tool.
The material of the socket shall be high impact plastic and shall be coloured white.

The genera dimensions of the socket are shown in Figure 1 of Appendix A.

TERMINALS

The socket shall come with 4 terminals. The terminals shall be electrically linked to the spring contacts of
the jack unit through stranded conductor leads or similar means. The leads termina-end shall be fitted
with ring-shaped or Y -shaped lugs to facilitate easy connection to the terminals.

The screw-on terminals shall have Universal ("Plus'& "Minus') head and shall be able to accept wires of
0.5 mm conductor size. The terminals shall be made of Nickel-plated brass or higher equivalent materials
and shall be fully tropicalised.

There shall be clear markings to identify each of the four terminals. The markings are E/BK, L2/RD,
L1/GN and SP/Y L. The definitions of the markings are found in the table of Figure 2 of Appendix A.

There should preferably be studs or adequate means at the terminals to keep the wires and cable lugs in
place while the terminal screws are being fastened.

JACK UNIT

The dimensions of the jack unit shall conform to the mechanical specifications (for 6-position jack) of
the Federal Communication Commission (FCC) specifications part 68 subpart F as shown in Figure 3 of
Appendix A.

The thickness of the gold plating on each of the contact pins shall not be less than 1.27 microns (50
micro-inches). Compliance shall be checked using acceptable test method such as optical microscopy etc.

The colour identification of the contacts shall be in accordance with Figure 2 of Appendix A.

PACKING

Two numbers mounting screw and rawl plug shall be provided in each socket.
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ELECTRICAL REQUIREMENTS

Unless otherwise specified, the tests and measurements below shall be carried out a a temperature of 20
+5°C.

DC SERIESRESISTANCE

The series resistance of the socket shall be measured by an acceptable method with the test conditions as
follows:

Accuracy of measuring eguipment Within 5% of the measured value
Test current 3 1Ampd.c.

The series resistance shall be less than 20 milli-ohms before the environmental, electrical and mechanical
endurance tests (in sections 3.4,4.1 and 5) and less than 30 milli-ohms after these tests.

INSULATION RESISTANCE

The insulation resistance measured between each contact in turn with al other contacts connected
together shall be more than 10 mega-ohms at a test voltage of 500V d.c

DIELECTRIC STRENGTH

Thetest conditions are as follows:

Test voltage 500 Vrms
Frequency of test voltage 50 Hz
Application period of test voltage 1 minute

The socket shall be able to withstand application of the test voltage between each contact in turn with all
other contacts connected together.

ELECTRICAL ENDURANCE TEST

Each contact shall be subjected to the following conditions:

Load Current 3 1Ampd.c
Application period of load current 100 hours

Compliance shall be checked by measuring the DC series resistance and insulation resistance of the
socket as described in sections 3.1 and 3.2 respectively.
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4.2
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MECHANICAL REQUIREMENTS

MECHANICAL ENDURANCE TEST
The socket shall withstand 2000 cycles of insertions and withdrawal with a compatible sized plug

without any degradation in its electrical and mechanical performances. Compliance shall be checked by
measuring the DC series resistance and insulation resistance of the socket as described in sections 3.1

and 3.2 respectively.
IMPACT TEST

The socket shall show no visible crack or damage when subjected to ten blows. Each blow is of impact
energy 0.5 Nm and directed at points evenly distributed over the socket.

ENVIRONMENTAL REQUIREMENTS

Compliance shall be checked by measuring the DC series resistance of the socket as described in
paragraph 3.1 above after each environmenta test.
DAMP HEAT TEST

The damp hesat test shall be carried out in accordance with International Electro-technical Commission
(IEC) recommendations 68-2-3 Test Cawith test conditions as follows:

Temperature 40+ 2°C
Relative Humidity 93 + 2% or -3%
Duration 10 days

SALT (NACL) SPRAY TEST

Each sample shal be subjected to the Salt spray test carried out in accordance with IEC
recommendations 68-2-11 Test Kawith test conditions as follows:

Salt solution concentration 5+ 1% by weight
Nozzle pressure 15 psi

Ambient temperature 35+2°C
Duration 48 hours

HYDROGEN SULPHIDE (H,S) TEST

The Hydrogen Sulphide test shall be carried out in accordance with IEC recommendations 68-2-43 Test
Kd with test conditions as follows:

Temperature 25+2°C
H,S concentration Saturated
Relative humidity 75+ 2%
Duration 48 hours
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Figure 1: Dimensions of Base & Cover for 4-way modular on wall socket
Note: Drawn not to scae
All dimensionsin mm
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4 nos. lspring wire contacts

Jack Opening
* Contact No Colour Designation
1 Black (BK) Earth
2 Red (RD) L2
3 Green (GN) L1
4 Yeliow (YD) Spare

Note:

* Please see corresponding asterik (*) in Fig. 2 above

Figure 2: Colour Designation for Contacts& Terminals
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Figure 3: Dimension of Jack Unit
Note: Drawn not to scale
All dimensionsin mm
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SCOPE

This technical specification provides the technical reguirements of 2-pair Block Termina (BT) mainly
used in the wiring of HDB flats.

PHYSICAL CONSTRUCTION

The 2-pair Block Terminal shall comprise the cover and screw terminals mounted on a base.

The cover shall be of the screw-on type sized L 70 mm x W 42 mm x H 20 mm. The screw provided for
the cover shall be of the captive type.

The base shall come with two numbers countersunk through hole for mounting and suitable knock-outs
to accommodate incoming and outgoing cables.

Each screw terminal shall come with suitable washer(s). There shall be separate screw terminals for
incoming and outgoing cables.

Two numbers mounting screw and rawl plug shall be provided for each Block Terminal.

MATERIALS

The base and cover shall be made of high impact plastic coloured white.

The screws, washers and other signal carrying parts shal be made of non-ferrous materials such as
Nickel-plated brass.
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Figure 1: Dimensions of 2-Pair Block Terminals
Note: Drawn not to scae
All dimensionsin mm
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SCOPE

This technical specification provides the technical reguirements of 4-pair Block Termina (BT) mainly
used in shophouses.

PHYSICAL CONSTRUCTION

The 4-pair Block Terminal shall comprise the cover and screw terminals mounted on a base.

The cover shall be of the clip-on type sized L 106 mm x W 54 mm x H 23 mm.

The base shall come with two numbers countersunk through hole for mounting and suitable knock-outs
to accommodate incoming and outgoing cables.

Each screw terminal shall come with suitable washer(s). There shall be separate screw terminals for
incoming and outgoing cables.

Two numbers mounting screw and rawl plug shall be provided in each Block Terminal.

MATERIALS

The base and cover shall be made of high impact plastic coloured black.

The screws, washers and other signal carrying parts shall be made of non-ferrous materials such as
Nickel-plated brass.
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Figure 1: Dimensions of 4-Pair Block Terminal
Note: Drawn not to scae
All dimensionsin mm
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SCOPE

This technical specification provides the technical requirements of 5-pair Block Terminal (BT) mainly
used in private residential premises.

PHYSICAL CONSTRUCTION

The 5-pair Block Termina shall comprise the terminal links and screw terminals mounted onto a
standard cover sized 86 mm square.

The Block Termina shall be of size L 86 mm x W 86 mm x H 8 mm with two numbers countersunk
through hole for mounting.

Each screw terminal shall come with suitable washer(s). There shall be separate screw terminals for
incoming and outgoing cables.

Two numbers screw shall be provided for each Block Terminal.

MATERIALS

The Block Terminal shall be made of high impact plastic coloured black.

The terminal links, screws, washers and other signal carrying parts shall be made of non-ferrous materias
such as Nickel-plated brass.
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Figure 1: Dimensions of 5-Pair Block Terminal
Note: Drawn not to scale
All dimensionsin mm
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