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Committees responsible for this
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Foreword

BS 7870 was prepared by Technical Committee GEL/20. It implements the nationally
applicable parts of Harmonization Documents HD 603, 604, 605, 620, 622, 626 and 627
published by the European Committee for Electrotechnical Standardization
(CENELEC) in accordance with the decision of the CENELEC Technical Board.

BS 7870 applies to cables for fixed installations having a rated voltage U,/U up to and
including 19/33kV, and is published as a series of separate Parts and Sections, as listed
in the table in the Foreword of Part 1.

Part 3 : Section 3.1 of BS 7870 implements part of HD 603 : Part 3N and all of HD
603 : Part 5S, and is to be read in conjunction with BS 7870 : Parts 1 and 2.
The cable types included in this Section are as follows:

(a) single-core PVC insulated stranded copper phase conductor with concentric
copper wire neutral/earth (Type 3N1);

(b) single-core PVC insulated solid aluminium phase conductor with concentric
copper wire neutral/earth (Type 3N2);

(¢) three-core PVC insulated stranded copper phase conductors with concentric
copper wire neutral/earth (type 3N4);

(d) three-core PVC insulated solid aluminium phase conductors with concentric
copper wire neutral/earth (type 3Nb);

(e) single-core XLPE insulated stranded copper phase conductor with concentric
copper wire neutral/earth (type 5S1);

(f) single-core XLPE insulated solid aluminium phase conductor with concentric
copper wire neutral/earth (type 5S2);

(g) three-core XLPE insulated stranded copper phase conductors with concentric
copper wire neutral/earth (type 5S3);

(h) three-core XLPE insulated solid aluminium phase conductors with concentric
copper wire neutral/earth (type 5S4).

A guide to use for these types of cable is under consideration.

It has been assumed in the preparation of this British Standard that the execution of its
provisions will be entrusted to appropriately qualified and experienced people, for
whose use it has been produced.

WARNING. The methods of test described in this British Standard do not detail all
precautions necessary to meet the requirements of the Health and Safety at Work, etc,
Act 1974. Attention should be paid to any appropriate safety precautions and the tests
should only be carried by authorized personnel.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Documents

= Document Sharing Hub
ii © BSI 1996
Full document details: BS 7870-3.1:1996



http://www.avadocuments.com/doc/bs-7870-3-1-1996
http://www.avadocuments.com/doc/bs-7870-3-1-1996

BS 7870 : Section 3.1 : 1996

Specification

1 Scope

This Section of BS 7870 specifies requirements and
dimensions for PVC and XLPE insulated, combined
neutral/earth (CNE), single-and three-phase,
concentric type service cables, having an extruded
PVC oversheath for use on concentric neutral/earth
systems.

For PVC and XLPE insulated cables, the maximum
conductor temperature in normal operating
conditions is 70 °C .

The maximum conductor temperature in short-circuit
conditions is 160 °C for PVC insulated, and 250 °C
for XLPE insulated cables.

2 References

2.1 Normative references

Section 3.1 of BS 7870 incorporates by dated or
undated reference, provisions from other
publications. These normative references are cited at
the appropriate place in the text and the publications
are listed on the inside back page. For a dated
reference, only the cited edition applies: any
subsequent amendments to or revisions of the
publication apply to this British Standard only when
incorporated in the reference by amendment or
revision. For undated references, any amendment to,
or the latest edition of, the cited publication applies.

2.2 Informative references

Section 3.1 of BS 7870 refers to other publications
that provide information or guidance. Editions of
these publications current at the time of issue of the
standard are listed on the inside back page, but
reference should be made to the latest editions.

3 Voltage designation

Cables shall be designated by the voltages Uy, U and
U, expressed in the form Uy/U (Uyy).

The voltage designation of cables in this standard is:
0.6/1 (1.2) kV.

In an a.c. system, the rated voltage of the cable shall
be at least equal to the nominal voltage of the
system for which it is intended. If used in d.c.
systems, the cables specified in this standard shall
have a maximum voltage against earth not exceeding
1.5 kV.

4 Phase conductors

The phase conductors shall be either stranded
(class 2) plain annealed copper or solid (class 1)
aluminium conductors in accordance with BS 6360.
The d.c. resistance shall conform to the values given
in tables 2 to 9.

Copper conductors in single phase cables shall be
circular or compacted circular. Copper conductors
for three-phase cables shall be circular or compacted
circular for the 16 mm? size and circular or
compacted circular or shaped for the 25 mm? size.

Aluminium conductors for both single- and
three-phase cables shall be circular for all sizes.

5 Insulation

The insulation shall be either PVC compound type
TI 1 conforming to the requirements of BS 7655 :
Section 3.1, or XLPE compound type GP 8
conforming to the requirements of BS 7655: Section
1.3.

Insulation shall be applied by the extrusion process
and shall form a compact homogeneous body.

The thickness shall be in accordance with the values
specified in tables 2 to 9.

The cores of all cables shall be identifiable by
colours, as follows:

a) single-core: red
b) three-core: red, yellow and blue

The colours shall either be on the external surface or
extend throughout the insulation. The colours shall
be durable such that when tested in accordance with
2.5.4 of BS 7870 : Part 2 : 1996, they shall not be
effaced.

6 Assembly of cores

The cores of three-phase cables shall be laid up with
a right hand lay and minimum lay length of 550 mm.
Where necessary, fillers of suitable synthetic material
may be used.

7 Bedding for three phase cables

Unless otherwise agreed, a tape bedding, having an
approximate total thickness of 0.5 mm, shall be
applied over the laid up cores of three-phase cables.
Unless otherwise agreed, the bedding shall be PVC.

NOTE 1. A polyester separation tape may be applied between the
laid up cores and the PVC tape as part of the bedding, at the
discretion of the manufacturer.

NOTE 2. By agreement between the manufacturer and the
purchaser, extruded PVC bedding may be supplied.
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8 Neutral/earth concentric conductor

The neutral/earth conductor shall consist of a single
layer of plain annealed copper wires applied with
either a right or left hand direction of lay or an
alternating right and left hand lay. The number and
diameter of the wires before cabling, the minimum

and maximum lay length and the d.c. resistance shall

conform to the values given in tables 2 to 9.

The maximum gap between adjacent wires shall not
exceed 4 mm.

Conformity shall be checked by visual examination
and measurement.

NOTE. One or more overlapped synthetic binder tapes may be
applied immediately over the concentric layer.

9 Oversheath

The oversheath shall be an extruded layer of black
PVC type TM 1 conforming to the requirements of
BS 7655 : Part 4.1

The thickness of the oversheath shall conform to the
values specified in tables 2 to 9.

10 Cable markings

10.1 External marking

The external surface of all cables conforming to this
British Standard shall be legibly marked with the
following elements.

Element Example of marking
ELECTRIC CABLE
600/1000V

BS 7870/3/1

a) Electric cable:
b) Voltage designation:

c) British Standard
number:

d) Manufacturer’s XYZ

identification:

e) Number of cores and nominal area of
phase/neutral/earth conductors, e.g.

1) 3 X 25 AL/CU shall indicate a three-core
cable with 25 mm? aluminium phase conductors
having a copper concentric neutral/earth
conductor

2) 1 X 25 CU/CU shall indicate a single-core
cable with 25 mm?2 copper phase conductor
having a copper concentric neutral/earth
conductor
The marking of the items a) to d) shall be by
embossing or indenting on the oversheath.

For cables with tabulated approximate overall
diameters greater than 15 mm, items a), b) and c)
shall appear, in any sequence that is deemed neither
to confuse nor conflict, on two or more primary
lines along the axis of the cable, approximately
equally spaced around the circumference of the
cable. Items d) and e) shall appear, together or
separately, in any sequence that is deemed neither to
confuse nor conflict, on either one of the primary
lines, or on a secondary line or lines.

For cables with tabulated approximate overall
diameters of 15 mm or less, the items shall be
disposed as for cables of greater than 15 mm
diameter, except that the marking for items a), b)
and c) shall appear on one or more primary lines.

The letters and figures shall consist of upright block
characters. The characters shall have a minimum
height of 3 mm.

The distance between the end of one element of
marking and the beginning of the next identical
element shall be not greater than 550 mm for items
a), b) and c¢), and not greater than 1100 mm for items
d) and e).

Conformity shall be checked by visual examination
and measurement.

10.2 Identification of year of manufacture

A means of identifying the year of manufacture of
the cable shall be provided throughout the length of
the cable, either internally or by marking on the
surface of the cable.

If the identification mark is internal, the distance
between the end of one mark and the beginning of
the next mark shall be not greater than 550 mm.
NOTE. An identification thread may be used as an alternative
internal marking.

If the identification is by marking on the surface it
shall conform to 10.1 d) and e) in respect of the
maximum distance between marks.

10.3 The mark of an approval organization

If the mark of an approval organization is used, it
shall be provided throughout the length of the cable,
either as a mark on the surface of the cable, or as an
identification thread, as specified by the approval
organization.

If the mark is applied to the cable, it shall be on the
surface in the form of the symbol(s) specified by the
approval organization, and shall conform to 10.1 d)

and e) in respect of the maximum distance between
marks.
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