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INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPTICAL FIBRE CABLES -

Part 4: Sectional specification —
Aerial optical cables along electrical power lines

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for_international use _and_are accepted by IEC National
Committees in that sense. While all reasonable efforts. are made<to ‘ensure that/the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding /national lor regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation/“of(leonformity/dindependent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 60794-4 has been prepared by subcommittee 86A: Fibres and
cables, of IEC technical committee TC 86: Fibre optics.

This second edition cancels and replaces the first edition published in 2003. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a)
b)
c)
d)

the specification has been streamlined by cross-referencing IEC 60794-1-1;
the classification as type tests or routine tests has been deleted;

cable kink test has been deleted;

creep test for ADSS is referred to IEC 60794-4-20.



IEC 60794-4:2018 © |IEC 2018 -5-

The text of this International Standard is based on the following documents:

FDIS Report on voting
86A/1862/FDIS 86A/1868/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 60794 series, published under the general title Optical fibre
cables, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.
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OPTICAL FIBRE CABLES -

Part 4: Sectional specification —
Aerial optical cables along electrical power lines

1 Scope

This part of IEC 60794 covers cable construction, test methods, optical, mechanical,
environmental and electrical performance requirements for aerial optical fibre cables and
cable elements which are intended to be used along power lines (OCEPL) as a high
bandwidth transport media for communications and control optical signals, including optical
ground wires (OPGW), optical phase conductors (OPPC), metallic aerial self-supported cables
(MASS), all-dielectric self-supporting cables (ADSS) and optical attached cables (OPAC).

This document excludes figure-8 optical cables to be used on telephone utility poles.

The IEC TR 62839-1 gives recommendations to provide the customer with the environmental
declaration on request.

2 Normative references

The following documents are referred 'to in‘thestext'in‘'such/a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies,

IEC 60104, Aluminium-magnesium-silicon alloy wire for overhead line conductors

IEC 60304, Standard colours for insulation for low-frequency cables and wires

IEC 60793-1-21, Optical fibres
Coating geometry

Part 1-21: Measurement methods and test procedures —

IEC 60793-1-32, Optical fibres
Coating strippability

Part 1-32: Measurement methods and test procedures —

IEC 60793-1-40, Optical fibres
Attenuation

Part 1-40: Measurement methods and test procedures —

IEC 60793-1-44, Optical fibres
Cut-off wavelength

Part 1-44: Measurement methods and test procedures —

IEC 60793-1-48, Optical fibres
Polarization mode dispersion

Part 1-48: Measurement methods and test procedures —

IEC 60793-2, Optical fibres — Part 2: Product specifications — General
IEC 60794-1-1, Optical fibre cables — Part 1-1: Generic specification — General

IEC 60794-1-21, Optical fibre cables — Part 1-21: Generic specification — Basic optical cable
test procedures — Mechanical tests methods
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IEC 60794-1-22, Optical fibre cables — Part 1-22: Generic specification — Basic optical cable
test procedures — Environmental tests methods

IEC 60794-1-23, Optical fibre cables — Part 1-23: Generic specification — Basic optical cable
test procedures — Cable element test methods

IEC 60794-1-24, Optical fibre cables — Part 1-24: Generic specification — Basic optical cable
test procedures — Electrical test methods

IEC 60794-3, Optical fibre cables — Part 3: Outdoor cables — Sectional specification

IEC 60794-4-20:2012, Optical fibre cables — Part 4-20: Aerial optical cables along power lines
— Family specification for ADSS (All Dielectric Self Supported) optical cables

IEC 60811-202, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 202: General tests — Measurement of thickness of non-metallic sheath

IEC 60811-203, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 203: General tests — Measurement of overall dimensions

IEC 60811-401, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 401: Miscellaneous tests — Thermal ageing methods — Ageing in an air oven

IEC 60811-406, Electric and optical fibre' cables.= Test'methods for'non-metallic materials —
Part 406: Miscellaneous tests — Resistance to stress..cracking of polyethylene and
polypropylene compounds

IEC 60811-501, Electric and optical fibre'cables‘=Test methods for non-metallic materials —
Part 501: Mechanicaltests < Tests foridetermining:thecmechanical propérties of insulating and
sheathing compounds 3dfft

IEC 60811-604:2012, Electric and optical fibre cables — Test methods for non-metallic
materials — Part 604: Physical tests — Measurement of absence of corrosive components in
filling compounds

IEC 60811-607, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 607: Physical tests — Test for the assessment of carbon black dispersion in polyethylene
and polypropylene

IEC 60888, Zinc-coated steel wires for stranded conductors

IEC 60889, Hard-drawn aluminium wire for overhead line conductors

IEC 61089:1991, Round wire concentric lay overhead electrical stranded conductors
IEC 61232, Aluminium-clad steel wires for electrical purposes

IEC 61394, Overhead lines — Requirements for greases for aluminium, aluminium alloy and
steel bare conductors

IEC 61395, Overhead electrical conductors — Creep test procedures for stranded conductors
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3 Terms, definitions, symbols and abbreviated terms

For the purposes of this document, the terms, definitions, symbols and abbreviated terms
given in IEC 60794-1-1 apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/
e |SO Online browsing platform: available at http://www.iso.org/obp

4 Optical fibre

4.1 General

Single-mode optical fibre which meets the requirements of IEC 60793-2 shall be used. Fibres
other than those specified above can be used, if mutually agreed between the user and the
supplier.

4.2 Attenuation
4.21 Attenuation coefficient

The typical maximum cableattenuatiomcoefficientpshalh conform to [EC 60794-1-1.

Particular values may be agreed:between (the jcustomer Jand supplier. The attenuation
coefficient shall be measured in accordance with IEC 60793-1-40.

4.2.2 Attenuation uniformity-attenuation discontinuities

Point discontinuities shall be measure‘d ih accordance with IEC 60793-1-40, method C, and
conform to IEC 60794-1-1.

4.3 Cut-off wavelength of cabled fibre

For single mode fibre, the cabled fibre cut-off wavelength, A.., shall be less than the
operational wavelength, when measured in accordance with IEC 60793-1-44, and conform to
IEC 60794-1-1.

4.4 Fibre colouring

If the primary coated fibres are coloured for identification, the coloured coating shall be
readily identifiable throughout the lifetime of the cable and shall be a reasonable match to
IEC 60304.

4.5 Polarization mode dispersion (PMD)

Cabled single-mode fibre PMD shall be measured in accordance with IEC 60793-1-48 and
conform to IEC 60794-1-1.

5 Cable element

5.1 General

Generally, optical cables comprise several elements or individual constituents, depending on
the cable design, which take into account the cable application, operating environment and
manufacturing processes, as well as the need to protect the fibre during handling and cabling.
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The material(s) used for a cable element shall be selected to be compatible with the other
elements in contact with it. An appropriate compatibility test method shall be defined in the
family or detail specification.

When the fibres are in contact with a filling compound, the compatibility of the filling
compound with the fibre coating shall be demonstrated by testing coating stripping force
stability after accelerated ageing in accordance with IEC 60794-1-21, method E5. Alternative
ageing conditions and tests may be agreed between the customer and supplier.

Optical elements are cable elements containing optical fibres and are designed to be a
primary functional unit of the cable core. They may comprise any of the cable elements
described below. Optical elements and each fibre within a cable element shall be uniquely
identified, for example, by colours, a positional scheme, markings, tapes, threads or specified
in the detail specification.

Tests may be performed on cable elements either in uncabled form or in finished cable.
Unless otherwise specified, testing shall be performed on cable elements in a finished cable.
This means that testing shall be performed only on a finished cable if the cable element
manufacturing operation is done by the same manufacturer as the cabling operation. Testing
shall be performed on cable elements only if the cable element is supplied by a third party;
this does not exclude testing of the finished cable.

Different types of optical elements are described below.

5.2 Slotted core

The slotted core is obtained by‘extruding'a ‘suitable material (for example polyethylene or
polypropylene) with a defined number of slots, providing helical or SZ configuration along the
core. One or more primary coated fibres-or,opticab element is located in each slot which may
be filled.

The slotted core usually contains a central element which may be either metallic or non-
metallic. In this case, there shall be adequate adhesion between the central element and the
extruded core in order to obtain the required temperature stability and tensile behaviour for
the slotted core element.

The profile of the slot shall be uniform and shall ensure the optical and mechanical
performance required for the optical cable.

5.3 Polymeric tube

One or more primary coated fibres or optical elements are packaged (loosely or not) in a tube
construction which shall be filled, use dry-blocking methods or be otherwise water blocked.
The plastic tube may be reinforced with a composite wall.

If required, the suitability of the tube shall be determined by an evaluation of its kink
resistance in accordance with IEC 60794-1-23, method G7.

If used, the filling compound in the tube shall comply with the evaporation test in accordance
with IEC 60794-1-21, method E15. The filled tube shall comply with drip test in accordance
with IEC 60794-1-22, method F16, when tested in tube or cabled form.

NOTE Method E15 of IEC 60794-1-21 will be transferred in IEC 60794-1-23:—1 as method G9.

1 This second edition is under preparation. Stage at the time of publication: IEC/NFDIS 60794-1-23:2018.
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5.4 Ribbon

Optical fibre ribbons are assembled optical fibres; they shall be in accordance with
IEC 60794-3.

NOTE The technical content of IEC 60794-3 regarding optical fibre ribbons will be moved to IEC 60794-1-31:—2,
Users are directed to that document when it is issued.

5.5 Metallic tube
5.5.1 General

Constructions having fibres within a hermetically sealed tube shall consider the possibility of
evolution of hydrogen gas. See 9.9 for guidance.

5.5.2 Metallic tube on the optical core

A metallic tube (for example, aluminium tube) may be applied over the optical core (for
example, aluminium spacer or stranded tube).

5.5.3 Fibres directly located in a metallic tube

One or more primary coated and coloured fibres are packaged in a metallic hermetically
sealed tube, which shall be filled with a suitable compound if necessary to avoid water
penetration.

The inside surface of the tube should be smooth without any_defects.

6 Optical fibre cable construction

6.1 General

The intent is that the cable be designed and manufactured for a predicted operating lifetime of
at least 20 years. In this context, the attenuation of the installed cable at the operational
wavelength(s) shall not exceed values agreed between the customer and supplier. The tests
of this document are intended to assess the performance of cables as manufactured and
under agreed ageing and performance-limit tests. These tests are not intended to define end-
of-life performance, but may be used as agreed between manufacturer and customer to
predict such performance. The materials in the cable shall not present a health hazard within
its intended use.

The fibres in the cables are usually of the same type, but some cables may contain multiple
specified fibre types, and fibres of the same type may have different origins.

There shall be no fibre splice in a delivery length, unless otherwise agreed by the customer
and supplier.

It shall be possible to identify each individual fibre throughout the length of the cable.

If mutually agreed between purchaser and manufacturer to avoid excess fibre strain induced
by the environmental conditions, such as wind or ice loading, the cable construction and
particularly the strength members shall be selected to avoid any long-term detrimental effects
on fibres up to the specified MAT.

2 Under preparation. Stage at the time of publication: IEC/APUB 60794-1-31:2018.
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The optical fibre unit shall house the optical fibres and protect them from damage due to
environmental or mechanical forces such as longitudinal compression, crushing, bending,
twisting, tensile stress, long- and short-term heat effects.

The aerial cable types covered by this document can be divided into the following groups:

a) optical ground wire or optical phase conductor (OPGW or OPPC);
b) all-dielectric self-supporting cable (ADSS);

c) optical attached cables (OPAC);

d) metallic aerial self-supported cables (MASS).

These aerial cables have different constructions, environmental and electrical operating
conditions for use on high-voltage lines.

6.2 Lay-up of the cable elements
Optical unit elements as described in Clause 5 may be laid up as follows:

a) optical element(s) without a stranding lay, such as a single optical unit in the cable centre;

b) a number of homogeneous optical elements using helical or SZ stranding configurations
(ribbon elements may be laid up by stacking two or more elements);

c) a number of different configurations in slotted core such as ribbon or plastic tube;

d) for OPGW, if required, jinsulated coppericonductors in single; pair or quad construction
may be laid up with the optical elements:

6.3 Cable core filling

If specified, the element(s) and in additionothe (cable core shall contain water blocking
material, such asgrease-like iand/or | dry-block..materials, to_prevent longitudinal water
penetration in accordance with IEC60794-1-22,-method; F5. The material shall be easily
removed without the use of substances considered to be hazardous or dangerous. The
grease-like compound shall comply with IEC 60794-1-21, method E15. The cable shall pass
the compound flow test of IEC 60794-1-21, method E14.

The blocking material used shall be compatible with the other relevant cable elements. Where
a grease-like filling compound is used in cables containing metallic elements, it shall be
tested for the presence of corrosive compounds in accordance with IEC 60811-604:2012,
Clause 4.

6.4 Strength members
6.4.1 General

The type of materials used as strength members shall fulfil the mechanical and thermal
requirements of the overhead lines.

6.4.2 OPGW, OPPC and MASS

The stranded wires used for armouring may be round according to IEC 61089 or other cross-
sectional shapes, i.e. trapezoidal or z-form and can be of the following materials:

— aluminium alloy IEC 60104,
— galvanized steel IEC 60888;
— aluminium IEC 60889;
— aluminium-clad steel IEC 61232.

These standards give requirements on wire before stranding.
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