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’,— This British Standard has been prepared under the
direction of the Mining and Quarrying Requisites Standards
Committee. It is a revision of BS 708 : 1957 and has been
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prepared to give the requirements for flexible trailing
cables for mining purposes in metric units. As a result of
this revision BS 708 is now withdrawn.

This British Standard is based on National Coal Board
Specifications 188, 504 and 505, except that cables with

Full document details: BS 6708:1977

O W

13.
14.
15.
16.
17.
18.

19.
20.

BS 6708 : 1977

Insulation resistance

Test voitage on completed cable
Continuous current ratings

Constructional details for Type 631 cable
Construction of Types 36 and 44 cables
Constructional details for Types 36 and 44
cables

Constructional details for Type 43 cable
Protective screen braid thickness and width

Appendices

A. Measurement of insulation and sheath thickness

B.
C.

Method of application of protective screen
Voitage and insulation resistance tests

Page

1
11
1
12
14

15
17
18

18
18
18

both collective and individual non-metallic screens (Types 8
and 10 respectively) and cables with composite screen and
earth conductors {Type 9) have been omitted. These types
of cable are still regarded as experimental and will not be
included in this British Standard until further experience
has been obtained in their use by the National Coal Board.

Type 321 has also been omitted as having little current

interest.
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British Standard Specification for

‘

Trailing cables for mining purposes

Section one. General

1. Scope

This British Standard specifies requirements and dimensions
for the following flexible trailing cables for mining
purposes.

(a) Flexible trailing cables for use with coalcutters and
for similar purposes. Cables with metallic screens, rated
voltage 640/1100 V.

(b} Flexible trailing cables with galvanized steel pliable
armouring for voltages up to 3300 V of the following
types:
(1} cables with unscreened cores; rated.voltage
320/550 V;
(2) cables with screened cores for remote control
circuits, coalface lighting, conveyors and loaders,
rated voltage 640/1100 V;
(3) cables with screened cores for roadway distribu-

tion, conveyors, etc. with rated voltage 1900/3300 V.

(c) Flexible trailing cables with galvanized steel pliable
armouring for use primarily as roadway extension
services, rated voltage 3800/6600 V.

(d) Flexible trailing cables for use with drills. Metallic
screened and unscreened cables, rated voltage 320/550 V.

(e} Flexible trailing cables for use with drills. Non-
metallic screened cables, rated voltage 320/550 V.

2. References

The titles of the standards publications referred to in this
standard are listed on the inside back cover.

3. Definitions

For the purposes of this British Standard the following
definitions apply and, unless otherwise specified, voltages
and currents are expressed by their r.m.s. values. For other
definitions reference should be made to BS 4727.

3.1 rated voltage Uy. The power-frequency voltage to
earth for which the cable is designed.

3.2 rated voltage U. The power-frequency voltage between
conductors for which the cable is designed.

NOTE. It may be assumed that cables may be operated continuously
at a power-frequency voltage 10 % above the rated voltage.

4, Voltage designation

The cable shall be designated by the rated voltages Uy and
U expressed in the form Uy /U.

The rated voltages recognized for the purposes of this
British Standard are 320/550 V, 640/1100 V, 1900/3300 V
and 3800/6600 V,

Section two. Flexible trailing cables for use with
coalcutters and for similar purposes. Cables with
individual metallic screens, rated voltage
640/1100 V (Types 7, 14 and 16)

5. Construction

The cable shall be of. one of the constructions shown in
table 1.

Table 1. Construction of Types 7, 14 and 16 cables

Sectional
diagram

Type| System | Construction

7 3 phase | B core. Three power cores each
having a protective screen, and
one unscreened pilot core, laid
sround a bare garth conductor
with which the screens are in
alectrical contact, polychloro-

prene (PCP) sheathed overall.

8 core. Three power cores each
having a pratective screen, one G
unscreened earth core and one

14 3 phase

unscreened pilat core, laid o
around an elastomeric centre,
PCP sheathed overall.

6 core. Three power cores each
having a protective screen, one
unscreened pilot core and two
unscreened earth cores. The
power cores laid around an
elastomeric centrg with the pilot
and earth cores in the inter-
stices, PCP shgathed overall.

16 3 phase

Constructional details and overall diameter of the cable
shall be those given in tables 2, 3 or 4.

6. Conductors

The conductors, which shall be composed of circular tinned
annealed copper wires, shall comply with the requirements
of BS 6360 and shall be multiple stranded for conductors
of 16 mm? and larger. Sizes below 16 mm? shall bg
bunched.

Joints may be made in the single wires forming the con-
ductor, and shal! be brazed, silver soldered or electrically
welded. No joint shall be made in the conductor after it
has been stranded.

The diameter of wire in the conductor shall be not greater
that given in tables 2, 3 or 4. DOCU ments

The nominal number and nominal di.m¢ er of the wires.in
the conductor are given in tables 2, 3 or 4.
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At the manufacturer's discretion a film separator of poly-
ethylene terephthalate or other suitable non-hygroscopic

tape may be applied over the conductor. Embritilement or

Table 2. Constructional details of Type 7 cable

BS 6708 : 1977

discoloration- of this tape after vulcanization of the core
may be disregarded.

1 2 3 4 5 6 7 8
Nominal cross-sectional area of power 16 25 35 50 70 95
conductor, mm? earth 16 16 18 25 35 50
pilot 16 16 16 25 356 50
Nominal number and nominal power 126/0.40 196/0.40 276/0.40 396/0.40 360/0.50 475/0.50
diameter of wires in conductor, mm earth* 126/0.40 126/0.40 147/0.40 196/0.40 276/0.40 396/0.40
pilot 126/0.40 126/0.40 126/0.40 196/0.40 276/0.40 396/0.40
Maximum diameter of wires in power 0.41 0.41 0.41 0.41 0.51 0.51
conductor, mm earth 0.41 0.41 0.41 0.41 0.41 0.41
pilot 0.41 0.41 0.41 0.41 0.41 0.41
Radial thickness of insulation, mm power 1.5 1.6 1.6 1.7 1.8 2.0
pilott 15 15 15 1.6 1.6 1.7
Radial thickness of sheath
non-reinforced, mm 5.0 5.0 5.0 5.3 5.8 6.4
Radial thickness of sheath inner 1.6 1.6 1.6 1.6 1.8 2.1
reinforced, mm outer 24 2.4 2.4 2.6 29 3.2
Overall diameter, mm minimum 35.8 39.7 43.1 48.5 55.1 62.4
maximum 38.6 42,9 46.3 51.8 58.8 661
Maximum conductor resistance per power 1.24 0.795 0.565 0.393 0.277 0.210
1000 m of cable at 20 °C, & pilot 1.24 1.24 1.24 0.795 0.565 0.393
Maximum screen resistance per 3 screens plus
1000 m of cable at 20 °C, £ earth conductor 0.70 0.60 0.60 0.50 0.34 0.28
in parallel

*Bare earth conductor. Lay of strands shall be in the same direction as that of the laid-up cores (i.e. right hand).

T An additional layer of insulation (see ciause 7) shall be applied to the pilot core of a thickness such that the diameter of the core is the same
as that of a screened power core. The additional layer of insulation shall be readily separable from the primary insulation. Insulation
colouring,-if used for identification purposes, may be restricted to the outer layer.

Table 3. Constructional details of Type 14 cable

1 2 3 4 5 6 7
Nominal cross-sectional area of power and earth 25 35 50 70 95
conductor, mm? pilot 16 16 25 35 50
Nominal number and nominal power and earth 196/0.40 276/0.40 396/0.40 360/0.50 475/0.50
diameter of wires in conductor, mm pilot 126/0.40 126/0.40 196/0.40 276/0.40 396/0.40
Maximum diameter of wires.in power and earth 0.41 ' 0.41 0.41 0.51 0.51
conductor, mm pilot 0.41 0.41 0.41 0.41 0.41
Radial thickness of insulation, mm power and earth* 1.6 1.6 1.7 1.8 2.0
pilot* 1.6 1.5 1.6 1.6 1.7
Radial thickness of sheath
non-reinforced, mm 5.0 6.2 5.7 6.3 7.0
Radial thickness of sheath inner 1.6 1.5 1.7 1.9 2.4
reinfarced, mm outer 2.4 2.6 2.9 3.3 3.5
Overall diameter, mm minimum 43,2 47.3 53.7 61.2 - 69.3
maximum 46.5 50.7 57.6 65.0 73.9
Maximum conductor resistance per power and earth 0.795 0.565 0.393 0.277 0.210
1000 m of cable at 20 °C, & pilot 1.24 1.24 0.795 0.565 0.393
Maximum screen resistance per 3 screens in
1000 m of cable at 20 °C, parallel 1.10 1.20 1.40 0.70 0.85

* An additional layer of insulation (see clause 7) shall be applied to the earth and pilot core of a thickness such that the
diameter of the core is the same as that of a screened power care. The additional layer of insulation on the pilot conductor

shall be readily separable from the primary insulation. For the earth core the additional layer of insulation may
from the primary insulation or alternatively the insulation may be applied in a homogeneous layer. Insulation ¢

used for identification purposes, may be restricted to the outer layer.

3
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Table 4. Constructional details of Type 16 cable .
1 2 3 4 5 6 7
Nominal cross-sectional area of power 25 35 50 70 95
conductor, mm? earth {2)and pilot 10 10 16 25 35
Nominal number and nominal power 196/0.40 276/0.40 396/0.40 360/0.50 475/0.50
diameter of wires in conductor, mm earth and pilot 80/0.40 80/0.40 126/0.40 196/0.40 276/0.40
Maximum diameter of wires in power 0.41 | 0.41 0.41 0.51 0.51
conductor, mm earth and pilot 0.41 0.41 0.41 0.41 0.41
Radial thickness of insulation, mm power 1.6 1.6 1.7 1.8 2.0
earth and pilot 1.0 1.0 1.0 1.0 1.0
Radial thickness of sheath .
non-reinforced, mm 5.0 5.0 5.0 5.4 6.0
Radial thickness of sheath inner 1.6 1.6 1.6 1.6 1.9
reinforced, mm outer 2.4 2.4 2.4 2.7 3.0
Overall diameter, mm minimum 36.5 39.6 43.9 49.6 56.2
maximum 39.2 42.7 47.0 53.3 63.0

Maximum conductor resistance per power 0.795 0.565 0.393 0.277 0.210
1000 m of cable at 20 °C, £ earth and pilot 1.95 1.95 1.24 0.795 0.565 )
Maximum screen resistance per 3 screens in .
1000 m of cable at 20 °C, © parallel 1.10 1.20 1.40 0.70 0.85
7. Insulation 11. Protective screen
The insulation shall fit closely on, but not adhere to, the 11.1 Materials. A screen shall consist of a number of strands
conductor and shall be either: of either 13/0.30 mm, 10/0.30 mm or 7/0.30 mm tinned

(a) butyl rubber/CSP (chlorosulphonated polyethylene) ~annealed copper wires.

or EPR {ethylene propylene rubber)/CSP complying The 13/0.30 mm strands shall be bunched with a lay not

with the requirements of BS 6899 for Type FR1 exceeding 120 mm. The 10/0.30 mm strands shall be

compound; or bunched with a lay not exceeding 90 mm. The 7/0.30 mm

{b) ethylene propylene rubber (EPR)*: strands may be bunched or stranded, with a lay not exceed-

ing 40 mm.

at the manufacturer’s discretion. Lo
11.2 Form of screen and method of application. The.screen

strands shall be applied in the form of a braid as described

8. Thickness of insulation ; ¢
in appendix B.

The thickness of insulation, determined by taking the
average of a number of measurements by the method 12. Centre

described in appendix A, shall be not less than the _ .
standard valuepipn tables 2, 3 or 4 and the smallest of For Types 14 and 16 the cores shall be laid round a centre
the measured values shall not fall below the standard of elastomeric compound which may include a textile

carrier.

value by more than (10 % + 0.1 mm).

13. Laying-up of cores

13.1 Type 7. The cores shall be laid around a bare earth
conductor. The length of lay should be so chosen (within
the maximum specified below) as will permit the screens on
each of the power cores to make slectrical contact with the
central earth conductor but will not unduly deform this

9. Proofed tape

At the discretion of the manufacturer the insulation of each
conductor may be lapped with a proofed tape, of closely
woven textile without selvedge, proofed on one side with
rubber-like material. The thickness of the tape shall be
approximately 0.16 mm and it shall be applied with a

suitable overlap. The proofed side of the tape shall be conductor.

coloured and shall be on the outside. 13.2 Type 14. The cores shall be laid around an elastomeric
compound centre.

10. Core identification 13.3 Type 16. The power cores shall be laid around an

The insulation of each conductor or the proofed tape when  elastomeric compound centre with the pilot and two earth
used shall be coloured for identification purposes as follows: cores laid up in the interstices of the power cores.

power cores: brown (3); 13.4 Length and direction of lay. The cores of all typés of
pilot core: blue;
earth core(s); green/yellow.

Documents
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cable shall be laid up with a right hand direction of lay with
the length of lay not exceeding:

{a) 15 times the pitch circle diameter for conductors of
cross-sectional area up to and including 25 mm?;

(b) 18 times the pitch circle diameter for conductors of
cross-sectional area greater than 25 mm?. -

13.5 Sequence of colours. The laid up cores shall be in the
following sequence:

Type 7: brown, brown, brown (power); blue {pilot};

Type 14: brown, brown, brown {power); green/yellow
(earth); blue (pilot);

Type 16: brown, brown, brown (power}; with, in the

interstices, green/yellow (earth), green/yellow (earth);
blue (pilot).

14. Sheath

The assembled cores shall be filled and sheathed, in one
operation, with a black PCP compound complying with the
requirements of BS 6899 for a heavy duty O and FR sheath
except that the tear strength shall be 7.5 N/mm minimum.

When required by the purchaser the sheath may be reinforced
by the inclusion of a layer of woven fabric. The fabric shall
be lapped with edges butting over an inner sheath and an
oversheath then applied, by extrusion, over the fabric. The
thickness of inner sheath and oversheath shall be the value
given in tables 2, 3 or 4. After vulcanization it shall not be
possible readily to separate the PCP layers from the fabric.

The reinforcement shall be a ‘LENO’ weave fabric manufac-
tured from corded cotton or other suitable yarn having

19 threads per 256 mm (nominal} width in the warp and

10 threads per 25 mm (nominal) width in the weft. The
fabric shall have a nominal thickness 1.1 mm and its mass
per unit area shall be approximately 300 g/m?.

The breaking load and breaking extension, when determined
generally in accordance with the methods specified in

BS 2576 on 25 mm wide specimens which have been condi-
tioned in the atmosphere specified for testing and tested on
a constant-rate-of-traverse machine, shall comply with the
following requirements:

breaking load warp: 445 N minimum
weft: 400 N minimum
breaking extension warp: 20 % minimum

weft: 25 % minimum

To facilitate adhesion of the fabric to the PCP sheath the
fabric may be frictioned and/or proofed with PCP com-
pound before application to the cable, in which case any
coating of PCP on the fabric shall be taken as part of the
sheath thickness.

Any treatment afforded to the fabric shall be such that the
treated fabric will comply with the foregoing requirements
for breaking load and breaking extension.

The thickness of the sheath shall be determined by taking
the average of a number of measurements by the method
described in appendix A and shall be not less than the value
given in tables 2, 3 or 4 and the smallest of the measured
values shall not fall below this value by more than {156 % +
0.1 mm).

BS 6708 : 1977

15. Markings

The cables shall be permanently and legibly marked with
the manufacturer’s name together with the year and month
of manufacture, on a rubber-proofed or other suitable
substantially non-hygroscopic tape or tapes, inside the cable.

16. Voltage and insulation resistance tests on cores

All cores shall be subjected, at the manufacturer’s works,

to a spark test in accordance with BS 5099 and shall be
subjected to the appropriate voltage and insulation resistance
tests given in appendix C.

All the cores shall withstand a test voltage of 3000 V with
the exception of the earth and pilot cores in Type 16, which
shall withstand 1600 V. .

The insulation resistance between the conductor and the
water in which the core is immersed shall be not less than
the value given in table b.

Table 5. Insulation resistance values

Nominal Minimum insulation

cross-sectional resistance for

area of conductor 1000 m at 20 °C
Butyl rubber/CSP,
EPR/CSP or EPR

mm? MQ

10 | Pilot and 320

16 } earth for 250

26 | Type 16 200

16 350

25 300

35 260

50 230

70 210

95 200

17. Tests on completed cable

17.1 Conductor resistance. The d.c. resistance at 20 °C
shall not exceed the appropriate value given in tables 2, 3
or 4.

17.2 Resistance of earth conductor and screens. For Type 7
the combined d.c. resistance of the earth conductor and

the three screens in parallel at 20 °C shall not exceed the
appropriate value given in table 2. For Types 14 and 16 the
d.c. resistance of the three screens in parallel at 20 °C shall
not exceed the appropriate value given in tables 3 or 4.

17.3 Voltage test. All completed cables shall be subjected
to the voltage test described in €C.2.1. All cores shall with-
stand a test voltage of 3000 V, with the exception of the
earth and pilot cores for Type 16 which shall withstand
1500 V.

17.4 Insulation resistance. Immediately after the comple-
tion of the voltage test the insulation resistance shall be
measured by the method described in C.2.2. The insulation
resistance shall be not less than the appropriate figure given
in table 5.
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