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FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization com
national electrotechnical committees (IEC National Committees). The object of IEC is to promote intern
operation on all questions concerning standardization in the electrical and electronic fields. To this er
hddition to other activities, IEC publishes International Standards, Technical Specifications, Technical Rq
blicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”).
eparation is entrusted to technical committees; any IEC National Committee interested in the subject ded
y participate in this preparatory work. International, governmental and non-governmental organizations |
h the IEC also participate in this preparation. IEC collaborates closely withi /the International Organizat
hndardization (ISO) in accordance with conditions determined by agreement between the two organizati

e formal decisions or agreements of IEC on technical matters express¢as nearly as possible, an interna
hsensus of opinion on the relevant subjects since each technical committee has representation fr

int

rested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC N3
Cdmmittees in that sense. While all reasonable efforts are#made to ensure that the technical content
Publications is accurate, IEC cannot be held responsible“for the way in which they are used or fq
miginterpretation by any end user.

In

order to promote international uniformity, IEC National Committees undertake to apply IEC Publig

transparently to the maximum extent possible in theif\mational and regional publications. Any divergence b¢g
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IEC Publication and the corresponding nationalvor regional publication shall be clearly indicated in the

C itself does not provide any attestation_of,conformity. Independent certification bodies provide conf
Eessment services and, in some areas,. access to |IEC marks of conformity. IEC is not responsible f
fvices carried out by independent certification bodies.

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

liability shall attach to IEC ,onits directors, employees, servants or agents including individual exper
mbers of its technical committees and IEC National Committees for any personal injury, property dam
er damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg
benses arising out ofwthe publication, use of, or reliance upon, this IEC Publication or any othq
blications.

ention is drawn, to~-the Normative references cited in this publication. Use of the referenced publicati
ispensable for.the'correct application of this publication.

ention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
hts. IEC+shall not be held responsible for identifying any or all such patent rights.
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IEC 60794-3 has been prepared by subcommittee 86A: Fibres and cables, of IEC technical
committee 86: Fibre optics. It is an International Standard.

This fifth edition cancels and replaces the fourth edition published in 2014. This edition
constitutes a technical revision.

This edition includes the following significant technical change with respect to the previous
edition: the ribbon specification has been removed, because it is covered in IEC 60794-1-31.

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

Full i
the 4

This
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at w
desc

The |

A list
can |

The
stabi
spec

Draft Report on voting

86A/2155/FDIS 86A/2184/RVD

bove table.

document was drafted in accordance with ISO/IEC Directives,/Rart 2, and develop

vw.iec.ch/members_experts/refdocs. The main document types developed by IEC
ibed in greater detail at www.iec.ch/standardsdev/publications.

anguage used for the development of this International Standard is English.

of all parts in the IEC 60794 series, published under the general title Optical fibre c4
e found on the IEC website.

hformation on the voting for its approval can be found in the report on voting indicated in

ed in

dance with ISO/IEC Directives, Part 1 and ISO/IEC Directives;-JEC Supplement, avalilable

are

bles,

ommittee has decided that the contents.of this document will remain unchanged untjl the

ity date indicated on the IEC website under webstore.iec.ch in the data related t
fic document. At this date, the docliment will be

confirmed,

ithdrawn,

placed by a revised edition, or

mended.

b the

IMP
con
con

tains colours which are considered to be useful for the correct understanding of its
ents: Users should therefore print this document using a colour printer.

ORTANT </The 'colour inside’ logo on the cover page of this publication indicates that it
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INTRODUCTION

IEC 60794-1-21, IEC 60794-1-22, IEC 60794-1-23, and IEC 60794-1-24 have been (or will be)
divided into multiple standards which defines one test method each. IEC 60794-1-2:2021 gives
cross references between old standards and new standards.
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OPTICAL FIBRE CABLES -

Part 3: Outdoor cables — Sectional specification

1 Scope

This part of IEC 60794 specifies the requirements for optical fibre cables and cable elements

which are intended to be used externally in communications networks. Other typgq

appli

Requ
cablg
spec

For 3
the V
meth
cable

For @
norr

NOTE]

Cations requiring similar types of cables can be considered.

irements for cables to be used in ducts, for directly buried applications, aefial’cables
s for lake and river crossings are included in this document. Also included are cable
alized use in sewers and in water and gas pipes.

s of

and
s for

erial application, this document does not cover all functional aspécts of cables installed in

icinity of overhead power lines. For such applications, additional requirements ang
pds-may can be necessary. Moreover, this document excludes optical ground wires
s attached to the phase or earth conductors of overhead/power lines.

ables for lake and river crossings, this document dees-not cover methods of cable re
bpair capability, nor does it cover cables for use with underwater line amplifiers.

EC TR 62839-1 1 ai . . onif .

2 Normative references

The following documents are referred t@\n the text in such a way that some or all of their co

cons
For
amer

itutes requirements of this docament. For dated references, only the edition cited ap
undated references, the latest edition of the referenced document (including
dments) applies.

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

shea

IEC 60708, Low-frequency cables with polyolefin insulation and moisture barrier poly
th
0793-1-21, Optical fibres — Part 1-21: Measurement methods and test procedu

IEC ¢
Coat

ng geometry-*

test
and

pair,

ntent

plies.

any

blefin

es —

IEC 60793-1-32, Optical fibres — Part 1-32: Measurement methods and test procedures —
Coating strippability

IEC 60793-1-40, Optical fibres — Part 1-40:.—-Measurement-methods—and test-procedures—

Attenuation measurement methods

IEC 60793-1-44, Optical fibres — Part 1-44: Measurement methods and test procedures —
Cut-off wavelength

IEC 60793-2, Optical fibres — Part 2: Product specifications — General

*__To be published-
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IEC 60794-1-1, Optical fibre cables — Part 1-1: Generic specification — General

2022

IEC 60794-1-21:2015, Optical fibre cables — Part 1-21: Generic specification — Basic optical
cable test procedures — Mechanical test methods?

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

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

IEC (1081 1-202, Electric and optical fibre cables — Test methods for non-metallic mater
Part p02: General tests — Measurement of thickness of non-metallic sheath

IEC {

Part P03: General tests — Measurement of overall dimensions

IEC §

Part H01: Miscellaneous tests — Thermal ageing methods — Ageing-inyan air oven

IEC ¢
Part

polyp

IEC ¢
Part
insul

IEC {

— Part 604: Physical tests — Measurement of absence of corrosive components in
compounds

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

ECT

1EC

3 1

0811-203, Electric and optical fibre cables — Test methods for non-metallic mater

0811-401, Electric and optical fibre cables — Test methods for\non-metallic mater

0811-406, Electric and optical fibre cables — Test methods for non-metallic mater
406: Miscellaneous tests — Resistance to stress ‘cracking of polyethylene
ropylene compounds

0811-501, Electric and optical fibre cables — “Fest methods for non-metallic mater
501.—General Mechanical tests — Tests for determining the mechanical properti
hting and sheathing compounds

0811-604:2012, Electric and optical fibre cables — Test methods for non-metallic mat

'erms, definitions, symbols and abbreviated terms

als —

als —

als —

als —
and

als —
bs of

brials
[illing

als —
lene

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
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4 Optical fibre

4.1 General

Optical fibres shall be used which meet the requirements of IEC 60793-2. The fibre type shall
be agreed between the customer and supplier.

4.2 Attenuation

4.21 Attenuation coefficient

The faximum cabled Tibre atienuation coefficient shall coniorm to 1EC 60/794-T-T. Partijcular
valugs may be agreed between the customer and supplier.

The attenuation coefficient shall be measured in accordance with IEC 60793-1-40.

4.2.2 Attenuation uniformity — Attenuation discontinuities

Atterjuation uniformity shall conform to IEC 60794-1-1.

4.3 | Cut-off wavelength

For jingle—mode fibre, the cabled fibre cut-off wavelength A4, 'shall be less than the operational

wavedlength, when measured in accordance with IEC,60793-1-44, and in conformity| with
IEC 60794-1-1.

4.4 | Fibre colouring

If thel primary coated fibres are coloured for identification, the coloured coating shall be rgadily
identffiable throughout the lifetime of the cable and shall be a reasonable match to IEC 6(0304.

4.5 | Polarization mode dispersion(PMD)

Cablgd single-mode fibre PMD shall conform to IEC 60794-1-1.

5 (Cable element

5.1 General

Gengrally, opticalcables comprise several elements or individual constituents, depending on
the dable design which takes into account the cable application, operating environmen{ and
manyfacturing processes, as well as the need to protect the fibre during handling and cahling.

The matérial(s) used for a cable element shall be selected to be compatible with the pther
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-1tEC-60794-1-24 Method-E5 IEC 60794-1-23, method
G10A, G10B, or G10C3 method A, B, and C). Aging condition should be in accordance with
IEC 60794-1-22, method F94, but alternative ageing conditions and tests may be agreed
between the customer and supplier.

3 These are intented to be replaced. See Introduction.

4 This is intented to be replaced. See Introduction.
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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 in 5.2
to 5.7. Optical elements and each fibre within a cable element shall be uniquely identified, for
example by colours, a positional configuration, markings, tapes, threads or as specified in the
detail specification.

Tests may be performed on cable elements either in uncabled form or in a 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.

Diffefent types of optical elements are described in 5.2 to 5.7 and in IEC 60794-1-3:

5.2 | Tight secondary coating or buffer

If a {ight secondary coating is required, it shall consist of one or more-layers of polymeric
matefial. The coating shall be easily removable for splicing. For tight_buffers, the buffef and
fibre |primary coating shall be removable in one operation over a length of 10 mm to 25 mm,
depehding on customer requirements. The nominal overall diametér of the secondary cojating
shall|be between 800 uym and 900 pm. The value, which shall be agreed between the custpmer
and supplier, shall have a tolerance of +50 um. The fibre/secondary coating eccentricity |shall
not exceed 75 pm, unless otherwise agreed between the customer and supplier.

The ¢olour of the tight secondary coating shall be readily identifiable throughout the life-time of
the cpble and shall be a reasonable match to IEC.60304.

5.3 | Ruggedized fibre

Further protection can be provided to tightisecondary coated fibres by surrounding one or more
with pon-metallic strength members within a sheath of suitable material (e.g. for fan-out cables).

5.4 Slotted core

The Elotted core is obtained )by extruding a suitable material (for example polyethylemne or
polygropylene) with a defined number of slots, providing helical or SZ configuration alonpg the
core.[One or more priniaty coated fibres or optical element is located in each slot which| may
be filled by compounad.

The glotted corg)usually contains a central element which may be either metallic or non-mefallic.
In this case, (there shall be adequate adhesion between the central element and the extrjuded
core fin orderto obtain the required temperature stability and tensile behaviour for the slptted
core element.

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

5.5 Polymeric tube

One or more primary coated fibres or other optical elements are packaged (loosely or not) in a
tube construction which may be filled by compound. The tube may be reinforced with a
composite wall. The polymeric tube may be hard, to provide some crush protection to the fibre
bundle, or soft to enable easy strippability of the tube without specialized tools.
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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 G75.

If used, the filling compound in the tube shall comply with IEC 60794-1-21:2015, method E15.

method F168,

-22,

-1

IEC 60794

The filled tube shall comply with

when tested in tube or cabled form.

Ribbon

5.6
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5 This is intented to be replaced. See Introduction.

6

This is intented to be replaced. See Introduction.
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Metallic tube

The toatinaof-individual fibres as well as theresidual ribbon - bondina-material shall be

e

rem

ot

The Mhmechanical and functidnat intearitvof a fibre ribbon-can-be verified-bv carrvina oudt-the

e

torsid

Optiqal fibre ribbong™are optical fibres assembled in a composite linear array.

Ribbpn structyres dimensions, mechanical requirements, and identification are specifigd in

IEC ¢0794

5.7

Metallic tube on the optical core

5.7.1

aluminium tube) may be applied over the optical core (for example,

A metallic tube (for example

aluminium spacer or stranded tube).

Fibres directly located in a metallic tube

5.7.2

One or more primary coated and coloured fibres are packaged in a metallic hermetically sealed

tube, which shall be filled, if necessary, with a suitable compound to avoid water penetration.

The inside surface of the tube should be smooth without any defects.
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6 Optical fibre cable construction

6.1 General

The intention is that the cable should 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 customer and supplier to predict
such performance. The materials in the cable shall not present a health hazard within its
intenged use.

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

Ther¢ shall be no fibre splice in a delivery length, unless otherwise agreed by the customef and
supplier.

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

For the particular case of cables for aerial application, to avgid,excess fibre strain induced by
the gnvironmental conditions, such as wind loading or ice lsading, the cable construction} and
particularly the strength members, shall be selected to, limit this strain to the value agreed
betwgen the customer and supplier.

6.2 | Lay-up of the cable elements

Optidal elements as described in Clause 5 may-be laid up as follows:

a) optical element(s) without a stranding-lay;

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

c) a|number of different configdrations in slotted core such as tight coated, ribbon or tube;

d) alnumber of different configurations in a tube such as tight coated or ribbon;

e) if[required, insulated.copper conductors in single, pair or quad construction may be lajid up

with the optical elements.
6.3 | Cable corefilling

If spgcified,the element(s) and, in addition, the cable core shall contain water blocking matgrial,
such| as—grease-like filling and/ flooding compounds or dry-bleek swellable water blogking
materials;-to prevent longitudinal water penetration in accordance with IEC 60794-1-22, mTthod
F57. IThé material shall be easily removed without the use of substances caonsidered to be
hazardous or dangerous. The-grease-like filling compound shall comply with-tEC-60794-1-21;
Methed-E15 IEC 60794-1-23, method G98. The cable shall pass the compound flow test of
Method-E14-of IEC 60794-1-21 |IEC 60794-1-22, method F16.

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 Clause-8 4 of IEC 60811-604:2012.

7 This is intented to be replaced. See Introduction.

8  This is intented to be replaced. See Introduction.
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6.4 Strength member

The cable shall be designed with sufficient strength members to meet installation and service
conditions so that the fibres are not subjected to strain in excess of limits agreed between the
customer and supplier.

The strength member may be either metallic or non-metallic and may be located in the cable
core and/or under the sheath and/or in the sheath.

If required, the aerial cable shall be equipped with a separate suspension strand. The location
and the type of suspension strand depend on the installation practice and environmental
condjtions and shall be determined by agreement between the customer and supplier.

For gxample, the suspension strand and the cable core may form a "figure 8" constructipn or
the dable may be fastened to a separate suspension strand by lashing or byrother suitable
meairs.

6.5 Moisture barrier

If spgcified, a moisture barrier shall be provided either by a continugus metallic sheath orlby a
metallic tape applied over the cable core with a longitudinal overlap/and bonded to the shgath.

Alterpatively, other constructions may be adopted by agreement between the customer and
supplier.

In the case of a continuous metallic sheath, the material and its thickness shall be agreed
betwgen the customer and supplier.

Metallic materials that may be used include,”but are not limited to, coated and unco¢ated
alum|nium and steel, copper and copper alloys. These metals may be either flat or corrugated
as dgsignated by the detail specificatiom; Splicing of metallic tapes may be allowed, proyided
electfical continuity is ensured in the finished cable.

In the case of an aluminium moijsture barrier tape, the thickness of the aluminium tapg, the
amount of overlap and the adhesion of the aluminium tape to the sheath shall be in accordance
with |JEC 60708. The tape may have a reduced nominal thickness by agreement betweep the
user [and the manufacturer. The effectiveness of the moisture barrier may be proved hy an
altermpative test with agreement between the customer and supplier.

6.6 | Cable sheath and armouring
6.6.1 Inner'sheath

A cableinner sheath may be applied by agreement between the customer and supplier. \When

red—for-a-specific r\r\ncl‘rllr\hnn orfor manufacturingpurposes—cable—cores—or-sub4duni
requi Sp ‘g—pUFposes—cab subdunits

within the core, or both, may be covered by inner sheaths. Unless otherwise specified, the inner
sheath shall be made of polyethylene.

6.6.2 Armouring

Where additional tensile strength or protection from external damage is required, armouring
shall be provided (for example, corrugated steel tape or steel wire armour).

6.6.3 Outer sheath
6.6.3.1 General

The cable shall have a seamless sheath made of UV-stabilized weather-resistant-poelyethylene;
containing material. In case of a black sheath, carbon black may be used and, in that case, the
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material shall contain 2,0 % minimum well dispersed carbon black in accordance with
IEC 60811-607, unless otherwise agreed between the customer and supplier. UV resistance
can also be achieved through the use of other polymers and UV-stabilized master batches. The
use of these types shall be agreed between the customer and supplier.

The sheath thickness (tested in accordance with IEC 60811-202) and cable overall diameter
(tested in accordance with IEC 60811-203) and its variations shall take into account the
installation conditions and shall be determined by the relevant specification or by agreement
between the customer and supplier.

6.6.3.2 Tensile strength and elongation

In cape of a polyethylene sheath, when tested in accordance with IEC 60811-501, the meagured
valugs of tensile strength shall be not less than

a) 1D MPa for low- or linear-low-density polyethylene,
b) 12,0 MPa for medium-density polyethylene, and
c) 16,5 MPa for high-density polyethylene.

The fneasured values of elongation at break shall be not less than 300" %.

Reqgyirements for other material than PE, such as PP or PA, shal'be agreed between custpmer
and gupplier.

6.6.3.3 Elongation at break after ageing

The mechanical characteristics of the sheath shalliremain sufficiently constant during ngrmal
use. [This is checked by determining the elongation at break according to IEC 60811-501|after
an ageing test at 100 °C + 2 °C for 10 x 24.h.according to IEC 60811-401. The median gf the
valugs of elongation at break shall be not less than 300 %.

6.6.314 Resistance to environmental stress cracking

The |resistance to environmental stress cracking shall comply with the requirements of
IEC 60811-406.-Procedure Method B shall be applied.

6.6.3.5 Outer protection of cables for lake and river crossings

The puter protectian ymay be either a layer of polypropylene roves or an outer sheath of
polygthylene or appropriate materials. The particular outer sheath shall be agreed betweeh the
custqmer and supplier.

of caplée/movement during installation and maintenance operations.

If recFired, the outermost layer shall have a contrasting colour incorporated to facilitate vis|bility

6.7 Sheath marking

If required, the cable shall be marked by a method agreed between the customer and supplier.
Common methods of marking are embossing, sintering, imprinting, hot foil and surface printing.

The information given in the marking text may include cable length, the number of fibres, fibre
type, manufacturer’s name and the date of manufacture.

The characters shall be spaced at intervals of not more than 1 m. The actual length of the cable
shall be within +; % of the length indicated by the length marking. For example, 1 000 m of

cable, if the starting sheath length mark was 0, should have a final sheath mark in the range
990 m to 1 000 m. Occasional illegible markings are permitted, provided that a legible mark is
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located within 5 m of the illegible mark. Cables may be remarked in a second contrasting colour,
if the first marking process is unsuccessful.

Marking may be provided as a single or double line of marking. A single line of marking shall
be provided by marking longitudinally along the length of the cable. A double line of marking
shall be provided with the two lines diametrically opposite each other, longitudinally along the
length of the cable.

The abrasion resistance of the sheath markings shall be demonstrated in accordance with
IEC 60794-1-21, method E2B°.

For idouble line of marking, the abrasion resistance test needs only be carried out on-on¢ line
of marking.

oo gos
A ik . S in IEC TR 62690

7 Installation and operating conditions

Installation and operating conditions shall be agreed betwe€en” the customer and supplier.
Guidgnce is given in IEC TR 62691.

8 (Characterization of cable elements

The Howina-tests  as indicated-in-Table 2 araetivtended to-characterize the different tv s of
+He HOWHRgteSts—asHaicate cHh—abie LS areptenaecto-characterzethe-aiHerentty SO+

The tests indicated in Table 1 shall be usgd to characterize the different types of cable elenpents.

9 This is intented to be replaced. See Introduction.
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Table 1 — Characteristics of different types of cable elements

Characteristics

Family requirements in
this document

Test methods @

Remarks

Dimensions 5.2 IEC 60793-1-21 Secondary coating
Dimensions 5.3,5.4,56,57 IEC 60811-202 and Tight buffer, tube, slotted
IEC 60811-203 core and ruggedized
elements
Dimensions 5.6 IEC 60794-1-23, Ribbon
methods G2 or G3-e+G4
Bend IEC 60794-1-23 Secondary coating, tight
method G1 buffer, tube
Strippability 5.2 IEC 60793-1-32 Primary or secendary|
fibre coatings“and tight
buffers
Strippability 5.6 As agreed between Ribbon
supplier and
manufacturer
Sep4grability of individual 5.6 IEC 60794-1-23, Ribbon
fibreg from ribbon method G5
Kink 5.5 IEC 60794-1-23, Tube
method G7
Tors|on 5.6 IEC 60794-1-23, Ribbon
method G6
Compound flow 5.5 1EC 680794-1-21 method Tube
E14 J56,60794-1-22,
methéd F16

2 dome of these methods are under revision. See Introduetion.

9 Optical fibre cable tests

Compliance with specification requirements shall be verified by carrying out tests as required
by the relevant family or detail.specification. Suitable tests are detailed in Table 2. It is not
intended that all tests shall be carried out; the frequency of testing shall be agreed between the

custgmer and supplier.

Guidance on qualification sampling and interpretation of test results are given in IEC 60794-1-1.
The pumber of fibres tested shall be representative of the cable design and shall be agreed
betwgen the customer and supplier.

For gome~tests applicable to "figure 8" constructions, the tests shall be carried out with the
suspension strand. If required by certain installation practices, the "figure 8" cable shall algo be

teste

without the cllcponeinn strand

Depending on the cable construction and its operational environment, hydrogen induced effects
may be warranted. An informative guideline for hydrogen effects is given in IEC TR 62690.
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Table 2 — Mechanical and environmental applicable tests

Characteristics

Family requirements

Test methods @

Remarks

Tensile performance

IEC 60794-1-21,

method E1
Sheath abrasion IEC 60794-1-21,
resistance method E2A
Crush IEC 60794-1-21,
method E3
Impact IEC 60794-1-21,
method F4
Repegated bending IEC 60794-1-21,
method E6
Tors|on IEC 60794-1-21,
method E7
Kink IEC 60794-1-21,
method E10
Bend IEC 60794-1-21,
method E11
Shotgun-resistance IEC 60794-1-21, Aerial cables with specific
damage method E13 shotgun protection

Bending under tension

IEC 60794-1-215
method E18A

Aeollan vibration

IEC 60794-1-21,

(2

Longspan aerial cablg

methed\E19

Coilipng performance IEC.60794-1-21, Lake and river crossings
method E20

Temperature cycling IEC 60794-1-22,
method F1

Watgr penetration

IEC 60794-1-22,
method F5B or F5C

Water-blocked cableg

Pneymatic resistance

IEC 60794-1-22,
method F8

Unfilled cables protegted
by pressurisation

Ageipg

IEC 60794-1-22,
method F9

Hydrpstatic pressure

IEC 60794-1-22,
method F10

Lake and river crossings

Ribbpn stripping

IEC 60794-1-21
Lhsthes=ol

IEC 60794-1-23,
method G10B

Ribbon cables

a 'I]he following methods are under revision. See Introduction.

10 Quality assurance

It is the responsibility of the manufacturer to establish quality assurance by quality control
procedures which ensure that the product meets the requirements of this document. When the
customer wishes to specify acceptance tests to other quality procedures, it is essential that an
agreement is reached between the customer and supplier at the time of ordering.
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1)

2)

3)

4)

5)

6)

7)

8)

9)

IEC 60794-3/has been prepared by subcommittee 86A: Fibres and cables, of IEC tech
comnittee 86:Fibre optics. It is an International Standard.

This [fifth” edition cancels and replaces the fourth edition published in 2014. This e

INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPTICAL FIBRE CABLES -
Part 3: Outdoor cables — Sectional specification

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization,_com
allnational electrotechnical committees (IEC National Committees). The object of IEC is to promote’intern
coloperation on all questions concerning standardization in the electrical and electronic fields. Ao this er]
in pddition to other activities, IEC publishes International Standards, Technical Specifications, Techhical R4
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”).
préparation is entrusted to technical committees; any IEC National Committee interested in the subject deg
may participate in this preparatory work. International, governmental and non-governmental organizations |
with the IEC also participate in this preparation. IEC collaborates closely with the Interhational Organizat
Standardization (ISO) in accordance with conditions determined by agreement between the two organizati

Thie formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng
copsensus of opinion on the relevant subjects since each technical commitiee has representation fr.
interested IEC National Committees.

IEC Publications have the form of recommendations for international\us€ and are accepted by IEC N3
Cdmmittees in that sense. While all reasonable efforts are made to’ensure that the technical content
Pyblications is accurate, IEC cannot be held responsible forsthe<“way in which they are used or fdg
miginterpretation by any end user.

In|order to promote international uniformity, IEC Nationalk Committees undertake to apply IEC Publig
trgnsparently to the maximum extent possible in their national and regional publications. Any divergence be
anl IEC Publication and the corresponding national or regional publication shall be clearly indicated in the

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf
aspessment services and, in some areas, access t0 IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certificationbodies.

Alllusers should ensure that they have the latést edition of this publication.

Nd liability shall attach to IEC or its directors, employees, servants or agents including individual exper
megmbers of its technical committees and’|IEC National Committees for any personal injury, property dam
othher damage of any nature whatsgever, whether direct or indirect, or for costs (including legal feeq
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othq
Pdyblications.

At{ention is drawn to the Normative references cited in this publication. Use of the referenced publicati
indispensable for the cortect application of this publication.

At{ention is drawn to(the possibility that some of the elements of this IEC Publication may be the subject of
rights. IEC shall nét be held responsible for identifying any or all such patent rights.
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constitutes a technical revision.

This edition includes the following significant technical change with respect to the previous
edition: the ribbon specification has been removed, because it is covered in IEC 60794-1-31.

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

Draft Report on voting

86A/2155/FDIS 86A/2184/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.

The language used for the development of this International Standard is English.

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 contentsof this-documentwill remain ||nr\h:|ngnr1 until the

stability date indicated on the IEC website under webstore.iec.ch in the data related\tp the
speclfic document. At this date, the document will be

e rgconfirmed,
e withdrawn,
e rgplaced by a revised edition, or

e amended.
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INTRODUCTION

IEC 60794-1-21, IEC 60794-1-22, IEC 60794-1-23, and IEC 60794-1-24 have been (or will be)
divided into multiple standards which defines one test method each. IEC 60794-1-2:2021 gives
cross references between old standards and new standards.
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OPTICAL FIBRE CABLES -

Part 3: Outdoor cables — Sectional specification

1 Scope

2022

This part of IEC 60794 specifies the requirements for optical fibre cables and cable elements

which are intended to be used externally in communications networks. Other typgq

appli
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For 3
the V
meth
attac|

For @
norr

Cations requiring similar types of cables can be considered.

irements for cables to be used in ducts, for directly buried applications, aefial’'cables
s for lake and river crossings are included in this document. Also included are cable
alized use in sewers and in water and gas pipes.

s of

5 and
s for

erial application, this document does not cover all functional aspécts of cables installed in

icinity of overhead power lines. For such applications, additional requirements ang
pds can be necessary. Moreover, this document excludes optical ground wires and ¢
hed to the phase or earth conductors of overhead powerdines.

ables for lake and river crossings, this document dees-not cover methods of cable re
bpair capability, nor does it cover cables for use with underwater line amplifiers.

2 Normative references

The following documents are referred to in the'text in such a way that some or all of their co

cons
For
amer

IEC {

IEC ¢
shea

IEC ¢
Coat

IEC ¢

itutes requirements of this document: For dated references, only the edition cited ap
undated references, the latest\edition of the referenced document (including
dments) applies.

0304, Standard colours-for‘insulation for low-frequency cables and wires

0708, Low-frequency cables with polyolefin insulation and moisture barrier poly
th

0793-1-244Optical fibres — Part 1-21: Measurement methods and test procedu
ng geonietry

0793-1-32, Optical fibres — Part 1-32: Measurement methods and test procedu

test
hbles

pair,

ntent

Dlies.

any

blefin

es —

es —

Coat

ng.Strippability

IEC 60793-1-40, Optical fibres — Part 1-40: Attenuation measurement methods

IEC 60793-1-44, Optical fibres — Part 1-44: Measurement methods and test procedures —
Cut-off wavelength

IEC 60793-2, Optical fibres — Part 2: Product specifications — General

IEC 60794-1-1, Optical fibre cables — Part 1-1: Generic specification — General

IEC 60794-1-21:2015, Optical fibre cables — Part 1-21: Generic specification — Basic optical
cable test procedures — Mechanical test methods


https://iecnorm.com/api/?name=dd598c46fc00c1820c8b98ba4a4f1914

IEC 60794-3:2022 © |EC 2022 -7-

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

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

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 matérials —
Part #01: 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 p01: Mechanical tests — Tests for determining the mechanical properties of insulating and
sheathing compounds

IEC 60811-604:2012, Electric and optical fibre cables —Jest methods for non-metallic materials
— PAart 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 materiagls —
Part 607: Physical tests — Test for the assessment of carbon black dispersion in polyethylene
and polypropylene

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 follqwing
addresses:

o |EC Electropedia: available at http://www.electropedia.org/
e |$0 Online browsing platform: available at http://www.iso.org/obp

4 Optical fibre

4.1 General

Optical fibres shall be used which meet the requirements of IEC 60793-2. The fibre type shall
be agreed between the customer and supplier.

4.2 Attenuation
4.2.1 Attenuation coefficient

The maximum cabled fibre attenuation coefficient shall conform to IEC 60794-1-1. Particular
values may be agreed between the customer and supplier.
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The attenuation coefficient shall be measured in accordance with IEC 60793-1-40.

4.2.2 Attenuation uniformity — Attenuation discontinuities

Attenuation uniformity shall conform to IEC 60794-1-1.

4.3 Cut-off wavelength

For single-mode fibre, the cabled fibre cut-off wavelength 1., shall be less than the operational

wavelength, when measured in accordance with IEC 60793-1-44, and in conformity with
IEC 60794-1-1.

4.4 | Fibre colouring

If thel primary coated fibres are coloured for identification, the coloured coating shall be rgadily
identjfiable throughout the lifetime of the cable and shall be a reasonable matchyto IEC 6(0304.

4.5 | Polarization mode dispersion (PMD)

Cablgd single-mode fibre PMD shall conform to IEC 60794-1-1.

5 (Cable element

5.1 General

Gengrally, optical cables comprise several elements-or individual constituents, depending on
the dable design which takes into account theccable application, operating environmen{ and
manufacturing processes, as well as the need o protect the fibre during handling and cahling.

The material(s) used for a cable elementishall be selected to be compatible with the pther
elemgnts in contact with it. An appropriate compatibility test method shall be defined ip the
family or detail specification.

When the fibres are in contactiwith a filling compound, the compatibility of the filling compjound
with the fibre coating shall ‘lbe demonstrated by testing coating stripping force stability |after
accelerated ageing in aceordance with IEC 60794-1-23, method G10A, G10B, or G10C' m¢thod
A, B, and C). Aging condition should be in accordance with IEC 60794-1-22, method F9¢, but
alterpative ageing conditions and tests may be agreed between the customer and supplie

-

Optidal elements-are cable elements containing optical fibres and are designed to be a primary
functjonal unit.of the cable core. They may comprise any of the cable elements described in 5.2
to 5.7. Optical elements and each fibre within a cable element shall be uniquely identified, for
exanple by colours, a positional configuration, markings, tapes, threads or as specified ip the
detailLspecification

Tests may be performed on cable elements either in uncabled form or in a 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 in 5.2 to 5.7 and in IEC 60794-1-3.

1" These are intented to be replaced. See Introduction.

2 This is intented to be replaced. See Introduction.
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5.2 Tight secondary coating or buffer

If a tight secondary coating is required, it shall consist of one or more layers of polymeric
material. The coating shall be easily removable for splicing. For tight buffers, the buffer and
fibre primary coating shall be removable in one operation over a length of 10 mm to 25 mm,
depending on customer requirements. The nominal overall diameter of the secondary coating
shall be between 800 ym and 900 ym. The value, which shall be agreed between the customer
and supplier, shall have a tolerance of £50 um. The fibre/secondary coating eccentricity shall
not exceed 75 um, unless otherwise agreed between the customer and supplier.

The colour of the tight secondary coating shall be readily identifiable throughout the life-time of
the cpbte—amdstrattbeaTeasomabte mmatchtotEC 66364

5.3 | Ruggedized fibre

Further protection can be provided to tight secondary coated fibres by surrounding one or more
with pon-metallic strength members within a sheath of suitable material (e.g. for fan-out cables).

5.4 | Slotted core

The Elotted core is obtained by extruding a suitable material (for-example polyethyleme or
polygropylene) with a defined number of slots, providing helical or SZ configuration along the
core.[One or more primary coated fibres or optical element isdecated in each slot which| may
be filled by compound.

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

The profile of the slot shall be uniform andsshall ensure the optical and mechanical performjance
required of the optical cable.

5.5 | Polymeric tube

One pr more primary coated(fibres or other optical elements are packaged (loosely or not) in a
tube |construction which may be filled by compound. The tube may be reinforced wjith a
composite wall. The polymeric tube may be hard, to provide some crush protection to the|fibre
bundje, or soft to enable easy strippability of the tube without specialized tools.

If required, the suitability of the tube shall be determined by an evaluation of its kink resisfance
in acgordanceé with IEC 60794-1-23, method G73.

If usg¢d{ the filling compound in the tube shall comply with IEC 60794-1-21:2015, method|E15.
The Illnd tube shall rnmlnly with IEC 60794-1-22 method F1 64, when tested in tube or cabled

form.

5.6 Ribbon

Optical fibre ribbons are optical fibres assembled in a composite linear array.

Ribbon structure, dimensions, mechanical requirements, and identification are specified in
IEC 60794-1-31.

3 This is intented to be replaced. See Introduction.

4 This is intented to be replaced. See Introduction.
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Metallic tube

A 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).

5.7

.2 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, if necessary, with a suitable compound to avoid water penetration.

The inside surface of the tube should be smooth without any defects.

6

6.1

Optical fibre cable construction

General

The intention is that the cable should be designed and manufactured’f6¥ a predicted operating
lifetime of at least 20 years. In this context, the attenuation of-the installed cable aft the
operational wavelength(s) shall not exceed values agreed between-the customer and supplier.
The fests of this document are intended to assess the performance of cables, as manufactured
and Winder agreed ageing and performance-limit tests. These\tests are not intended to define
end-o¢f-life performance, but may be used as agreed between customer and supplier to predict
such| performance. The materials in the cable shallnot present a health hazard with|n its

intended use.

The fibres in the cables are usually of the same type, but some cables may contain myltiple

specified fibre types and fibres of the same type may have different origins.

Therg shall be no fibre splice in a delivery,length, unless otherwise agreed by the customef and

supplier.

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

For the particular case of ¢ables for aerial application, to avoid excess fibre strain induced by

the

environmental conditions, such as wind loading or ice loading, the cable construction| and

particularly the strength members, shall be selected to limit this strain to the value agreed

betwgen the custamer and supplier.

6.2

Optidal elements as described in Clause 5 may be laid up as follows:

a)
b)

c)
d)
e)

Lay-up of the cable elements

opticatetement(s) without @ stranding tay;

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

a number of different configurations in slotted core such as tight coated, ribbon or tube;
a number of different configurations in a tube such as tight coated or ribbon;

if required, insulated copper conductors in single, pair or quad construction may be laid up
with the optical elements.
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6.3 Cable core filling

If specified, the element(s) and, in addition, the cable core shall contain water blocking material,
such as filling and flooding compounds or dry swellable water blocking materials, to prevent
longitudinal water penetration in accordance with IEC 60794-1-22, method F55. The material
shall be easily removed without the use of substances considered to be hazardous or dangerous.
The filling compound shall comply with IEC 60794-1-23, method G96. The cable shall pass the
compound flow test of IEC 60794-1-22, method F16.

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 Clause 4 of IEC 60811-604:2012.

6.4 | Strength member

The ¢able shall be designed with sufficient strength members to meet installation and sdrvice
cond|tions so that the fibres are not subjected to strain in excess of limits agreed between the
custgmer and supplier.

The strength member may be either metallic or non-metallic and may*be located in the ¢able
core fand/or under the sheath and/or in the sheath.

If required, the aerial cable shall be equipped with a separatessuspension strand. The location
and fhe type of suspension strand depend on the instdllation practice and environmfental
condjtions and shall be determined by agreement between the customer and supplier.

For gxample, the suspension strand and the cable:core may form a "figure 8" constructipn or
the dable may be fastened to a separate suspension strand by lashing or by other suitable
meairs.

6.5 Moisture barrier

If spgcified, a moisture barrier shall(be provided either by a continuous metallic sheath orfby a
metallic tape applied over the cable core with a longitudinal overlap and bonded to the sheath.

Alterpatively, other constructions may be adopted by agreement between the customer and
supplier.

In the case of a confinuous metallic sheath, the material and its thickness shall be agreed
betwgen the custemer and supplier.

Metallic materials that may be used include, but are not limited to, coated and uncgated
alum|nium _and steel, copper and copper alloys. These metals may be either flat or corrugated
as defsignated by the detail specification. Splicing of metallic tapes may be allowed, proyided
electrical continuity IS ensured in the finished cable.

In the case of an aluminium moisture barrier tape, the thickness of the aluminium tape, the
amount of overlap and the adhesion of the aluminium tape to the sheath shall be in accordance
with IEC 60708. The tape may have a reduced nominal thickness by agreement between the
user and the manufacturer. The effectiveness of the moisture barrier may be proved by an
alternative test with agreement between the customer and supplier.

5 This is intented to be replaced. See Introduction.

6 This is intented to be replaced. See Introduction.
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6.6 Cable sheath and armouring
6.6.1 Inner sheath

A cable inner sheath may be applied by agreement between the customer and supplier. When
required for a specific construction, or for manufacturing purposes, cable cores or sub-units
within the core, or both, may be covered by inner sheaths. Unless otherwise specified, the inner
sheath shall be made of polyethylene.

6.6.2 Armouring

Where—additional-tensile-strength-or protectionfrom-external damage-is—reguired —armo ring
J Lol J -1 7

shall|be provided (for example, corrugated steel tape or steel wire armour).

6.6.3 Outer sheath
6.6.3[.1 General

The ¢able shall have a seamless sheath made of UV-stabilized weatherresistant materigl. In
case|of a black sheath, carbon black may be used and, in that case, the)material shall contain
2,0 % minimum well dispersed carbon black in accordance with,‘IEC 60811-607, upless
othenwise agreed between the customer and supplier. UV resistance can also be achieved
through the use of other polymers and UV-stabilized master batches. The use of these {ypes
shall|be agreed between the customer and supplier.

The sheath thickness (tested in accordance with IEC-60811-202) and cable overall diarpeter
(tested in accordance with IEC 60811-203) and it$ ‘variations shall take into account the
installation conditions and shall be determined by:the relevant specification or by agreement
betwgen the customer and supplier.

6.6.3.2 Tensile strength and elongation

In cape of a polyethylene sheath, whenitested in accordance with IEC 60811-501, the meagured
valugs of tensile strength shall be not less than

a) 1P MPa for low- or linear-low-density polyethylene,
b) 12,0 MPa for medium-density polyethylene, and
c) 1p,5 MPa for high-density polyethylene.

The fneasured values)of elongation at break shall be not less than 300 %.

Reqyirements-forother material than PE, such as PP or PA, shall be agreed between custpmer
and gupplieh

6.6.3|.3 Elongation at break after ageing

The mechanical characteristics of the sheath shall remain sufficiently constant during normal
use. This is checked by determining the elongation at break according to IEC 60811-501 after
an ageing test at 100 °C £ 2 °C for 10 x 24 h according to IEC 60811-401. The median of the
values of elongation at break shall be not less than 300 %.

6.6.3.4 Resistance to environmental stress cracking

The resistance to environmental stress cracking shall comply with the requirements of
IEC 60811-406. Method B shall be applied.
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6.6.3.5 Outer protection of cables for lake and river crossings

The outer protection may be either a layer of polypropylene roves or an outer sheath of
polyethylene or appropriate materials. The particular outer sheath shall be agreed between the
customer and supplier.

If required, the outermost layer shall have a contrasting colour incorporated to facilitate visibility
of cable movement during installation and maintenance operations.

6.7 Sheath marking

If required, tThe cable shall be marked by a method agreed between the cusiomer and supjplier.
Common methods of marking are embossing, sintering, imprinting, hot foil and surface printing.

The information given in the marking text may include cable length, the number-of fibres,|fibre
type,|manufacturer’s name and the date of manufacture.

The ¢haracters shall be spaced at intervals of not more than 1 m. The actuallength of the ¢able

+3 % of the length indicated by the length marking..For example, 1 000|m of

cablg, if the starting sheath length mark was 0, should have a final sheath mark in the nange
990 1n to 1 000 m. Occasional illegible markings are permitted, provided that a legible mark is
located within 5 m of the illegible mark. Cables may be remarked in a second contrasting cglour,
if the| first marking process is unsuccessful.

shall|be within

Markjng may be provided as a single or double line.of'marking. A single line of marking|shall
be provided by marking longitudinally along the length of the cable. A double line of mafrking
shall|lbe provided with the two lines diametrically.opposite each other, longitudinally along the
length of the cable.

The pbrasion resistance of the sheath¢gmarkings shall be demonstrated in accordance| with
IEC ¢0794-1-21, method E2B".

For 4 double line of marking, the abrasion resistance test needs only be carried out on ong¢ line
of marking.

7 Installation and operating conditions

Instajlation and.‘operating conditions shall be agreed between the customer and supplier.
Guidance is given in IEC TR 62691.

8 (Characterization of cable elements

The tests indicated in Table 1 shall be used to characterize the different types of cable elements.

7 This is intented to be replaced. See Introduction.


https://iecnorm.com/api/?name=dd598c46fc00c1820c8b98ba4a4f1914

—14 -

IEC 60794-3:2022 © |EC 2022

Table 1 — Characteristics of different types of cable elements

Characteristics

Family requirements in
this document

Test methods 2

Remarks

Dimensions 5.2 IEC 60793-1-21 Secondary coating
Dimensions 5.3,5.4,56,57 IEC 60811-202 and Tight buffer, tube, slotted
IEC 60811-203 core and ruggedized
elements
Dimensions 5.6 IEC 60794-1-23, Ribbon
methods G2 or G3
Bend IEC 60794-1-23 Secondary coating, tight
method G1 buffer, tube
Strippability 5.2 IEC 60793-1-32 Primary or secendary|
fibre coatings“and tight
buffers
Strippability 5.6 As agreed between Ribbon
supplier and
manufacturer
Sep4drability of individual 5.6 IEC 60794-1-23, Ribbon
fibreg from ribbon method G5
Kink 5.5 IEC 60794-1-23, Tube
method G7
Tors|on 5.6 IEC 60794-1-23, Ribbon
method G6
Compound flow 5.5 IEC 60794-1-22, Tube
method\F16

2 dome of these methods are under revision. See Introduction.

9 Optical fibre cable tests

Compliance with specification requirements shall be verified by carrying out tests as reqguired
by the relevant family or detail ‘specification. Suitable tests are detailed in Table 2. It is not
intended that all tests shall be-cafried out; the frequency of testing shall be agreed between the

custqmer and supplier.

Guidance on qualification sampling and interpretation of test results are given in [IEC 60794-1-1.
The pumber of fibrés)tested shall be representative of the cable design and shall be agreed
betwgen the customer and supplier.

For gome tests applicable to "figure 8" constructions, the tests shall be carried out with the
suspension'strand. If required by certain installation practices, the "figure 8" cable shall also be
tested\without the suspension strand.

Depending on the cable construction and its operational environment, hydrogen induced effects
may be warranted. An informative guideline for hydrogen effects is given in IEC TR 62690.
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Table 2 — Mechanical and environmental applicable tests

Characteristics

Family requirements

Test methods 2

Remarks

Tensile performance

IEC 60794-1-21,

method E1
Sheath abrasion IEC 60794-1-21,
resistance method E2A
Crush IEC 60794-1-21,
method E3
Impact IEC 60794-1-21,
method F4
Repegated bending IEC 60794-1-21,
method E6
Tors|on IEC 60794-1-21,
method E7
Kink IEC 60794-1-21,
method E10
Bendg IEC 60794-1-21,
method E11
Shotgun damage IEC 60794-1-21, Aerial cables with specific
method E13 shotgun protection

Bending under tension

IEC 60794-1-215
method E18A

Aeollan vibration

IEC 60794-1-21,

(2

Longspan aerial cablg

methed\E19

Coilipng performance IEC.60794-1-21, Lake and river crossings
method E20

Temperature cycling IEC 60794-1-22,
method F1

Watgr penetration

IEC 60794-1-22,
method F5B or F5C

Water-blocked cableg

Pneymatic resistance

IEC 60794-1-22,

Unfilled cables protegted

method F8 by pressurisation
Ageing IEC 60794-1-22,
method F9
Hydrpstatic pressure IEC 60794-1-22, Lake and river crossings
method F10

Ribbpn stripping

IEC 60794-1-23,
method G10B

Ribbon cables

a2 Tlhe following methods are under revision. See Introduction.

10 Q‘U‘E"’H‘y—a'SSUIallbt:

It is the responsibility of the manufacturer to establish quality assurance by quality control
procedures which ensure that the product meets the requirements of this document. When the
customer wishes to specify acceptance tests to other quality procedures, it is essential that an
agreement is reached between the customer and supplier at the time of ordering.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

CABLES A FIBRES OPTIQUES -
Partie 3: Cables extérieurs — Spécification intermédiaire
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Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation comjposée
I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L’'IEC a gaur’objet de
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ectricité et de I'électronique. A cet effet, 'IEC — entre autres activités — publie des Normes internatignales,
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I'lEC: Fibres optiques. Il s’agit d’'une Norme internationale.

6 de

Cette cinquiéme édition annule et remplace la quatriéeme édition parue en 2014. Cette édition
constitue une révision technique.

Cette édition contient la modification technique majeure suivante par rapport a I'édition
précédente: la spécification relative aux rubans a été supprimée car elle est couverte par
I''EC 60794-1-31.
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Le texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote
86A/2155/FDIS 86A/2184/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a son approbation.

Le présent document a été rédigé selon les Directives ISO/IEC, Partie 2, il a été développé
selon les Directives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles
sous|www.iec.ch/members_experts/refdocs. Les principaux types de documents develgppés
par I'lEC sont décrits plus en détail sous www.iec.ch/standardsdev/publications.

La lahgue employée pour I'élaboration de cette Norme internationale est I'anglais.

Une |iste de toutes les parties de la série IEC 60794, publiées sous le titfe,général Cablles a
fibre$ optiques, peut étre consultée sur le site web de I'lEC.

Le comité a décidé que le contenu du présent document ne sera pas’ modifié avant la daie de
stabilité indiquée sur le site web de I''EC sous webstore.iec.ch(dans les données relativgs au
document recherché. A cette date, le document sera

¢conduit,

[}
—

e slpprimée,

(]
—

emplacé par une édition révisée, ou

e amendé.
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INTRODUCTION

L'IEC 60794-1-21, I'lEC 60794-1-22, I'lEC 60794-1-23 et I'lEC 60794-1-24 ont été (ou seront)
divisées en plusieurs normes qui définissent chacune une méthode d’essai.
L'IEC 60794-1-2:2021 donne des correspondances entre les anciennes et les nouvelles normes.
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CABLES A FIBRES OPTIQUES -

Partie 3: Cables extérieurs — Spécification intermédiaire

1 Domaine d'application

2022

La présente partie de I'lEC 60794 spécifie les exigences relatives aux cables et aux éléments

télécpmmunication. D'autres types d'applications qui nécessitent des cables d'une_caté

de oFbIe a fibres optiques destinés a étre utilisés a l'extérieur dans des réseau
simil@ire peuvent étre pris en considération.
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IEC 60708, \Cables pour basses fréquences a isolation polyoléfine et gaine polyoléfi

barri

résent document comporte des exigences qui concernent les cablesydestinés a
Iés dans des conduites, les cables directement enterrés, les cables a¢riens et les ¢
traversées de lacs et de riviéres. |l comporte également des cébles destinés 3
btions spécialisées, dans les égouts et dans les conduites d'eauet’'de gaz.

ce qui est des applications aériennes, le présent document,ne couvre pas tous les as

applications peuvent nécessiter I'adjonction d'exigences‘et de méthodes d'essai. En
esent document exclut les cables de garde avec fibres optiques et les cébles liés
Licteurs de phase ou de terre des lignes aériennes.de transport d'énergie.

les cables pour traversées de lacs et de riviéres, le présent document ne couvre pa3
pdes de réparation du cable ni de capacite-de réparation, et ne couvre pas les ¢
bs dans les amplificateurs de lignes pour'traversées de lacs et de riviéres.

Références normatives

ocuments suivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou [
ur contenu, des exigences du présent document. Pour les références datées,
on citée s'applique. Pour les références non datées, la derniére édition du docume
bnce s'applique (y campris les éventuels amendements).
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IEC 60793-1=2T, Fibres optiques — Fartie 1-21 Méthodes de mesure et proceaures a'essai —
Géométrie du revétement

IEC 60793-1-32, Fibres optiques — Partie 1-32: Méthodes de mesure et procédures d'essai —
Dénudabilité du revétement

IEC 60793-1-40, Fibres optiques — Partie 1-40: Méthodes de mesurage de l'affaiblissement

IEC 60793-1-44, Fibres optiques — Partie 1-44: Méthodes de mesure et procédures d’essai —

Long

ueur d’onde de coupure

IEC 60793-2, Fibres optiques — Partie 2: Spécifications de produits — Généralités

IEC 60794-1-1, Cables a fibres optiques — Partie 1-1: Spécification générique — Généralités
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IEC 60794-1-21:2015, Cébles a fibres optiques — Partie 1-21: Spécification générique —
Procédures fondamentales d’essais des cables optiques — Méthodes d'essai mécanique

IEC 60794-1-22, Cébles a fibres optiques — Partie 1-22: Spécification générique — Modes
opératoires de base applicables aux essais des cables optiques — Méthodes d'essais
d'environnement

IEC 60794-1-23, Céables a fibres optiques — Partie 1-23: Spécification générique — Procédures
fondamentales d'essais des cables optiques — Méthodes d'essai des éléments de cable
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4 Fibres optiques

4.1

Généralités

Des fibres optiques qui satisfont aux exigences de I'lEC 60793-2 doivent étre utilisées. Le type
de fibre doit faire I'objet d'un accord entre le client et le fournisseur.
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Affaiblissement

Affaiblissement linéique

2022

L'affaiblissement linéique maximal d'une fibre cablée doit étre conforme a I'lEC 60794-1-1. Des
valeurs particulieres peuvent faire I'objet d'un accord entre le client et le fournisseur.

L’affaiblissement linéique doit é&tre mesuré conformément a I'lEC 60793-1-40.

4.2.2 Uniformité d'affaiblissement — Discontinuité d'affaiblissement

L’ uniformité o affaiblissementdoit&tre conforme a HTEC60794=1=1-

4.3

Pour
inféri

44 ef| doit étre conforme a I'lEC 60794-1-1.

4.4

Lorsque le revétement primaire des fibres est coloré a des fins.d'identification, le revéte

color|

corrgspondre, dans la mesure du possible, a I'lEC 60304.

4.5

LaP

5 Elément de cable

5.1

Longueur d'onde de coupure

les fibres unimodales, la longueur d'onde de coupure d'une fibre cabléeA.. doif
eure a la longueur d'onde de fonctionnement lorsqu'elle est mesurée selon I'lEC 607

Coloration des fibres

£ doit étre facilement identifiable pendant toute la “dufée de vie du cable et

Dispersion de mode de polarisation (PMD -polarization mode dispersion)

MD d'une fibre unimodale cablée doit étre econforme a I''EC 60794-1-1.

Généralités
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En negle générale, les cables\coptiques comportent plusieurs éléments ou constitbants
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duels, selon la conception de céble élaborée en fonction de I'application
ronnement opérationnel~et des procédés de fabrication ainsi que du besoin de prote
fibre lors des manipulations et pendant la mise en cable.

les matériaux‘qui entrent dans la composition d’'un élément de cable doivent étre ch

ai de cempatibilité appropriée doit étre définie dans la spécification de famill
uliere.

. de
ction
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aniére a étrelcompatibles avec les autres éléments en contact avec eux. Une méthode

e Oou

ueles fibres sont en contact avec un composé de remplissage, la compatibilit¢ du

composé de remplissage avec le revétement de Ta fibre doit étre demonirée en effectuant un
essai de stabilité de la force de dénudage du revétement aprés vieillissement accéléré
conformément a la méthode G10A, a la méthode G10B ou a la méthode G10C ' méthode A, B
et C) de I'IEC 60794-1-23. Il convient que la condition de vieillissement soit conforme a la
méthode F92 de I'|EC 60794-1-22. D'autres essais et conditions de vieillissement peuvent faire
I'objet d'un accord entre le client et le fournisseur.

1
2

Il est prévu de remplacer ces méthodes. Voir I'Introduction.

Il est prévu de remplacer cette méthode. Voir I'Introduction.
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